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PREFACE  TO  THE  NEW  AMERICAN  EDITION. 


At  the  request  of  the  American  Publishers  I  have  subjected  the  new  English 
e(liti'>M  oi'ifViiy'sA/tatum^  to  a  careful  revision,  and  have  sn|)eriTitciifled  its  passage 
thri)ii;_'h  iIk'  press.  At  first  sii^lit  it  uould  swui  almost  a  \\i>i  k  oi'  sujiL-ix-rogation 
to  attempt  even  a  criticism  of  a  book  wliich  hius  carried  on  its  title-page  the  names 
of  some  of  the  most  distinguished  English  anatomists ;  yet  I  trust  that  my  labors 
will  prove  not  unfruitful. 

In  addition  to  the  correction  of  minor  and  obvious  typographical  errors  in  the 
English  sheets,  and  many  similar  corrections  in  the  cuta,  the  whole  of  Gray*s  master- 
piece has  received  a  more  methodical  arrangemoit,  and  many  cross-referonoes  both 
to  text  and  cuts  have  been  inserted  for  the  convenience  of  the  student.  The  text 
has  been  unaltered,  except  in  two  portions.  At  my  recjuest.  Prof.  John  A.  Ryder 
of  the  Univi  rsify  (d'  I'ennsyl vau  .i  n  v.  i^fl  tlic  section  on  Development.  A  good 
many  small  luit  iuijioi  taiit  clia!>'_:«'s  he  i'ouud  necessary  iu  the  text,  and  in  sonie 
instance.^  paiagiuj)ha  were  rewnttcu  as  footnotes,  liis  own  persnnal  views  on  many 
of  the  details  of  Embryology  will  be  more  accurately  and  more  fully  expressed  in  a 
work  on  that  subject  which  he  is  now  preparing. 

In  the  section  on  the  Brain  I  rejected  the  English  cuts  showing  the  sulci  and 
convolutions,  and  substituted  the  more  accurate  and  ^nerally-adopted  plates  of 
Ecker.  The  text  was  correspondingly  inaccurate,  and  could  not  be  adapted  to  the 
new  illustrations  without  a  few  changes,  which  it  is  hoped  will  facilitate  the  study 
of  this  difficult  part  of  anatomy.  I  have  also  carefully  described  the  Cerebral  Circu- 
lation, and  have  added  a  section  on  Cerebral  Localizatinri  and  Topogra]>liy — siilijects 
of  great  and  iticreasing  importance.  e.specially  in  \  u  w  ul  ilie  recent  ra]ii<l  stride-^  in 
Cerebral  Surp'ry.  The  chief  anatomical  text-houk  in  the  Englisli  language  ought 
not,  I  think,  to  be  behind  in  this  department,  but  should  lend  its  aid  to  further 
progress  by  giving  the  fullest  and  most  accurate  knowledge  attainable.  Among 
the  other  additions  to  the  text  may  be  noted  also  paragraphs  on  the  action  of  the 
muscles  of  the  foot-sole;  a  more  accurate  description  of  the  Peetoralis  major, 
Supinator  longn8,  and  Thenar  muscles;  and  a  careful  description  of  the  palmar 
fascia. 

In  all,  one  hundred  and  thirteen  new  engravin;is  have  been  added,  of  which  many 

are  original.    These,  with  tiieir  descriptive  matter,  and  iiicewise  all  my  other  addi- 
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tioDB,  have  been  distingnished  by  breclcets.  Among  these  new  illustnitions  are  man j 
of  the  most  ob^^ons  utility,  sucli  a  series  of  M»ctions  through  important  joints  ;  a 
series*  of  frozen  jiection.s  through  the  trunk,  the  extiLiijiiies,  and  the  fiiiiiile  pelvis; 
cuti*  illu^tratiii;^  till' histoloifv  of  various  tissues :  the  shoulder  ami  |K  lvic  girdles; 
the  intfiior  oi'  i\w  nosi-  and  \\\v  larvnx  ;  ilie  duvflopment  and  occlusion  of  the  teeth 
and  tlu"  aliMirpiion  of  tlic  alveedar  jdorexses  :  the  structure  of  tlic  niuseles  ;  the  liga- 
mentnm  nucdui? ;  the  Occipito-frontal  and  Interosseous  nmseles ;  the  palmar  f:ifcia ; 
«  sieries  giving  the  pointj?  for  the  application  of  electricity  to  the  muscles;  a  wries 
on  the  circulation  of  the  brain  and  spinal  cord;  another  series  tn  illu^^trnte  cerebral 
localiaation  and  topography;  another  on  the  cntaneous  distribution  of  the  nerves; 
a  number  of  cuts  to  elucidate  the  anatomy  of  the  cerebrum ;  two  showing  the  sym- 
pathetic nerve ;  and  others  iiluatrating  the  peritoneum,  the  musculatis  muoone,  the 
female  perineum,  and  the  genito^urioaiy  organs  of  both  sexes.  Wherever  practicable, 
colors  have  been  introduced  to  distinguish  the  veins,  arteries,  and  nerves,  so  that 
in  the  colored  edition  the  American  additions  shall  be  in  harmony  with  this  novel 
feature  of  the  latest  English  original.  There  is  scarcely  a  section  of  the  work, 
therefore,  which  has  not  been  extensively  enriched  in  the  matter  of  illustrations. 

The  ^text  has  been  prefiioed  with  a  paper  On  die  Systematic  Use  of  the 
Living  Model  in  Teaching  Anatomy/'  and  in  the  section  on  the  Muscles  those 
postures*,  resisted  motions,  and  athletic  exercises  have  been  noted  which  I  have 
found  iu  icacliini;  to  he  best  udajite«l  for  showing  the  form  end  action  of  individual 
muscle!^.  The  a<ldi(iona1  interest  tlius  infused  into  tlic  subject  \\\\\  lead  tlic  student 
to  use  his  own  j»ers<jn  ay  an  ever-present  li\ing  model — a  lialiit  )ios.s(.*sing  the 
greatest  possible  usefulness.  My  experience  in  leciurin^^  before  tlie  Pennsylvania 
Acaderay  of  the  Fine  AH?*  lia^  convinced  me  also  of  the  great  advantages  to  be 
derived  by  teachers  as  well  as  students  from  a  thorough  study  of  the  masterpieces 
of  sculpture,  which  are  generally  available  at  least  in  large  cities.  Among  the  most 
valuable  for  this  pui-pose  may  be  mentioned  the  Fighting  Gladiator,  the  Dying 
Gladiator,  the  Wrestlers,  the  Ilyssus,  the  Theseus,  the  I^aocoon,  Angelo's  Night 
snd  Morning,  Milo  of  Crotona,  the  Venus  de  Milo,  the  Torso,  the  Famese  Hercules, 
the  AntinoUs,  and  others.  Additional  instruction  may  be  obtained  by  the  use  of 
the  electric  current,  which  furnishes  a  convenient  means  of  demonstrating  the 
sction  of  individual  muscles  or  of  groups  of  muscles.  PUtes  have  been  inserted 
to  fiMilitate  the  use  of  HbM  method  of  investigation. 

I  have  again  revised  Holden's  well-known  JjondmarJUy  and  made  still  further 
additions,  all  of  which  are  indicated  by  brackets. 

WILLIAM  W.  KEEN. 

1729  CBBTKirr  Rrarar,  Priladelfhia,  ^ 
October  1, 1887.  ' 
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PREFACE  TO  THE  ELEVENTH  EDITION. 


Tx  tlii<  edition  cnn=i<lerablo  :-ltonitinn'?  Inve  been  made.  The  Introduction  of 
former  ediiious  has  bc«ii  incdr|»oratt'd  in  ibe  body  of  the  work,  tor  liu'  iuo.st  part  in 
the  form  of  two  sections^^ne  on  Oeneral  Anatomy,  the  other  /m  Development. 
Tliesc  have  been  eiitirt'ly  rewritten,  in  order  to  kcej)  pare  witli  the  ever-increasinj^ 
activity  of  re-^c:irch  in  these  branches  of  the  s<-ience  of  Arnitoiuy.  Some  jM>rfioiiH  ot 
the  Introduction  have,  however,  bt^u  removed  froui  their  Ibrmer  iK).«iiiou  and  iniro- 
duced  in  their  approprisite  [daces  in  other  partK  of  the  work  :  a.s,  for  instance,  the 
minute  structure  of  the  spinal  cord,  which  ha»  been  inserted,  with  the  general 
de8cri[)»i'>n  of  tliis  part,  in  tlic  section  d('Vote<l  to  the  Nervous  System. 

The  whole  of  the  work  has  undergone  a  careful  revi{«ion;  many  clerical  enors 
and  errors  in  point  of  detail  have  been  corrected.  In  the  section  on  Osteolo;:y  an 
endeavor  has  been  made  to  ijiive  more  accurately  the  time  for  tlie  appearance  of  the 
several  ccntrr--;  of  ossification  of  the  bones,  thou^li  this  is  a  j)oint  on  \vlii(  }i  aiiatoniists 
ditfer,  and  which  probably  varies  in  difl'erent  cases.  In  tlie  section  on  .\rtlnolo;ry 
the  movement  or  movements  |)ermitted  in  each  joint  have  been  carefully  revised, 
and  tho  muscles  by  which  these  movements  are  effet'tcd  have  been  <;iven.  In  the 
section  on  Myolojiiy  the  action  of  eacli  muscle  or  jrroupnf  muscles  has  been  carefidly 
considered,  and  many  alterations  and  corrections  made.  'Dm?  niitnnalous  nui^rles 
mentioned  in  former  editions  have  been  excluded.  It  was  thought  thai,  mieiesiing 
as  tUe!»  anomalou:}  conditions  may  be  to  the  scientific  anatomist,  th^  were  scarcely 
neceSKHary,  and  were  to  a  certain  extent  out  of  place  in  a  te.xtbook  intended  for  the 
me  of  tho  student  of  Anatomy.  The  other  parts  of  tlic  ufuk.  and  especinlly  that 
devoted  to  Microscopic  Anatomy,  have  been  carefully  revised,  antl  some  alteraiiiins 
in  arrangement  and  detail  have  been  introduced. 

The  whole  of  the  arteries,  veins,  and  nerves  in  the  wiKi(,lcuts  liave  been  colored, 
and  it  is  hoped  tliat  tlii-  will  .rive  adiliti(Uial  i  Ir.n  nrss  to  tli«*  illii-frations  and  eldiance 
the  value  of  the  work.'  In  the  .section  on  (Jsteolouy  the  dotted  line;>  showing  the 
attachment  of  the  muscles  have  also  been  colored.  These  have  all  been  done  in  one 
color,  and  not,  as  is  the  practice  in  sonu-  work-  of  Anatomy,  in  two  colors,  the  one 
slmwiniT  tlio  so-called  "  »>ri"jin,"'  and  the  other  the  "*  inserfinn  "  of  muscle.  It 
was  felt  that,  iui  the  origin  and  insertion  are  absolutely  h.xed  in  only  a  very  small 
number  of  muscles,  and  that  the  {greater  number  can  be  made  to  act  from  either 
extremity,  this  practice  wa.<t  mislendinf;  to  the  student,  and  caused  him  to  attach 
too  ;;reat  importance  to  one  action  of  a  muscle  which  it  might  possess  o\er  any 
other. 

The  Editor  is  deeply  indebtcil  to  many  friend.**  for  their  assistance  in  the  prcpara^ 
tion  of  thu  edition.   Especially  are  his  warmest  thanks  due  to  M  r.  Ko^s.  Demonstrator 

of  .Vnatoiiiv  at  St.  Georjxe's  Hospital,  not  only  for  many  valuable  hints  and  su;;ges- 
tiojis,  and  for  the  time  and  trouble  he  has  devo^vj  to  investijratin;!  se\eral  subjccfs 
on  which  there  appeuretl  to  be  a  difference  oi"  upuiion  anxmgsi  anatomists,  but  also 
for  the  ai^sistance  he  has  rendered  in  pa-ssin*:  the  pjijres  throuf^h  the  press.  To  I>r. 
Delepine,  liccturer  on  Physicdony  at  St.  (unirfre's  Hosjutal,  and  to  Mr.  IJ.  T. 
Lowne.  Lecturer  on  Physiolotry  at  the  .^Iiddlesex  llospitaK  lii>  1m -r  tlianks  arc  due 
for  their  kindness  in  revising  the  sections  on  (ienerul  Anatomy  and  Development 
respectively. 

The  Editor's  pupils.  Mr.  Codd,  Mr.  Le  Cronier  Lancaster,  and  Mr.  Barton,  have 
also  rendered  him  valuable  assistance  in  the  work. 

P  Tb«  AmericMi  cdiUoii  U  publiaiied  iMth  with  tmd  wltboot  colon.] 
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O.N  THE  SYSTEMATIC  USE  OF  THE  LIVING  MODEL  AS  A 
liEAA'S  OF  ILLUSTRATION  IN  T£ACHiNG  ANATOMY. 


The  following  pap<»r  (here  slightlv  altered  ami  expandetl)  was  read  by  the  Ahht- 
ican  Editor  at  the  London  International  Medical  Congret*s  in  1X81,  and  is  re|>iinted 
m  the  hope  that  it  will  stimulate  anatomical  teachers  to  u.se  the  living  model  in  their 
lectures,  .iiid  students  to  observe  the  same  facts  on  each  other  or  on  their  own 
person-*.  In  hi^  owa  nnfitomicnl  lecturo*^  t\w  Editor  has  used  this  method  now  for 
Bonie  seventeen  or  ei;^htt'cn  years,  and  it  luis  been  his  experience  that  not  a  few 
teaehera,  as  well  as  many  pupils,  have  expreflsed  their  interest  and  profit  in  obsenr- 
in_'  tin'  iii;»rke<l  advantages  of  the  method.  It  throws  an  entirely  new  light  on  tho 
prai  tical  ;i|ij»lic;itiAns  of  aiKitomv  to  the  cvery-day  wants  of  the  doctor,  and  enlivens 
what  is  utherwisc  not  seldom  a  dry  subject.  2^o  teacher  who  ever  tries  it  will  ever 
be  willing  to  dispense  with  it. 

"  In  one  nen^v,  what  I  wish  to  suggest  is  not  a  novelty.  Long  ago,  Sir  Charlas 
Bell,  having  learned  tlie  value  of  tlio  living  model  in  his  lectures  on  fnictiires  aiifl 
diiiloctttions.  was  accustomed  to  introduce  a  powerful  muscular  fellow  to  his  class  with 
the  striking  and  suggestive  remark  that,  however  fhmiliar  they  might  be  with  the 
body  as  affected  by  diM.'ase  or  accidt  nt.  •  not  one  of  them,  perhaps,  had  ever  looked 
on  the  nntnral  hoily  ir^»  !f.'  Of  late,  Mr.  Christopher  Heath  ha<  ftllowed  out  Bell's 
idea  m  more  than  uue  noteworthy  publication,  while  Mr.  Holden  in  his  'Landmarks, 
Medical  and  Surgical,'  has  given  nn  an  admirable  illustration  of  how  much  anatomjr 
may  be  learned  by  a  careful  ntud     f  the  exterior  of  the  body. 

*' \Vliat  I  wjsli,  tliLTffort'.  rinnally  to  urge  upon  teachers  of  anatomy  i^s  not  that 
the  living  model  should  be  used  occasionally,  but  roijularly  ;  not  aa  a  rarity,  but  as 
a  constant  means  of  illustration — as  much  so  as  the  cadaver  or  the  skeleton. 

In  disease  we  have  not  to  <leAl  with  the  dissected  body,  but  with  the  normal 
living,  moving  body;  and  while  it  is  needful  that  \sv  know  each  dissected  fiart,  yet 
if  we  would  know  the  body  thoroughly  and  practically  \vc  iiui»t  study  it  as  a  recon- 
structed undissc'cted  whole.  Accustomed  to  the  aoiitiul  foriu,  relation,  and  cousist- 
enee,  the  eye  and  the  hand  can  well  judge  in  the  clinic  room  of  what  is  abnormal ; 
and  no  dissection  of  the  dead  body — altered  not  only  by  post-mortem  change,  but 
a!>'»  by  artificial  means  for  prej«frvntion  from  decay,  and  by  altered  relations  from 
the  removal  of  the  akin  and  further  diN$ectiond--can  replace  such  familiarity. 

What  might  be  called  'Postural  Anatomy'  is  almost  impossible  in  the  dead. 
The  subject  must  lie  practically  on  the  back  or  the  belly,  with  muscles  relaxe<l, 
motifinless  !inn>*  nnd  1c*;s.  The  livinj?  model  can  simnlnte  the  patient;  can  stand, 
811,  Stoop,  lie  on  the  back,  etc. ;  bend  forward,  backward,  laterally ;  swing  the  arms 
or  legs,  flex,  extend,  abduct,  adduct  them ;  can  expire  or  inspire ;  can  contract  or 
ri'hix  at  will  all  the  muscles  or  a  single  one, — thus  changing  not  only  the  outline  of 
the  IkmIv  in  ireneml.  hut  the  local  rnrin--,  the  resistance  of  the  (i-sues.  the  reciprocal 
relations  of  bones,  joints,  muscle^*,  vessels,  and  viscera;  the  arteries  can  be  felt  beat- 
ing in  many  parts  of  the  body,  and  their  bony,  inuscnlar,  or  mathematical  relati<ms 
itttdied;  the  veins  can  be  Blled  by  moderate  constricdon;  the  form,  extent,  and 
consistence  of  tlie  chief  nbdominal  and  tlinracic  viscera  cnn  be  accuratelv  defer- 
mined.  And  when  the  anatomist  has  shown  the  port  under  discussion  in  the  dis- 
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sected  body,  he  then  turns  to  the  living  model  and  shows  it  there  by  the  eye,  by 
the  touch,  by  measnrement  from  mmQ  fixofl  point,  liy  line,  nr  by  percussion. 

"Not  only  should  the  model  be  used  passively,  as  it  wert — that  is,  at  rest — and 
actively  by  varioiu  eeetures  in  varioua  postures,  etc.,  but  especially  by  strongly' 
resisted  motions.  This  may  be  by  lifting  heavy  weights,  swinging  from  rings  by 
one  or  hnth  Jirms,  lifting  tlie  Ixxly  wliilo  lioldim;  on  to  the  rin^r^  "r  a  bar.  ami  1»y 
seizing  the  arm^  leg,  etc.  of  the  model  and  resisting  his  motioii>  m  various  actions. 
The  fenmto  model  uso  should  be  used  to  some  extent,  and  under  projter  restrictions, 
in  order  to  show  the  differenoes  of  form,  motion,  posture,  development,  etc. 

"Of  cnm*?c,  in  mnny  parts  of  tlu'  hody  tlie  living'  niodcl,  like  the  cadaver,  not 
needed  for  lecture  purposes;  but  in  studying  the  bones,  joints,  nmscles,  wrienes, 
veins,  most  nerves  and  most  viscera,  he  shotud  be  always  at  hand  for  ready  refer- 
ence. The  model  should  be  varied,  like  the  cadaver,  to  suit  the  object  in  viev«a 
muscular  athlete  being  selected  when  on  the  muscles,  a  leaner  man  for  the  arteries, 
ner\'es,  etc.  These  last  can  be  admirably  indicated  by  the  now  commonlv  used 
so-called  indelible  pencil  with  aniline  lea^l,  which,  by  previously  wetting  the  skin, 
will  instantly  mark  a  purple  line,  dot,  cross,  etc.,  or  by  it  the  name  of  the  part,  if 
desired,  can  be  written  on  the  moistened  skin.  The  eye  of  the  student  thus  eatelies 
wliat  the  toucli  and  tlie  ohi^ervation  of  the  teacher  have  ascertained.  The  position 
of  the  pahuar  areiies  and  of  I'oupart's  ligament  are  striking  ilhistnitions  of  this. 
Unless  the  relation  of  the  arches  to  the  web  of  the  thumb  be  pointed  out,  any 
student  from  his  dissection  would  in  1; a'  Iv  place  them  much  lower  down  than  they 
really  are,  hecanxe,  in  dissecting,  the  skm  has  been  removed  long  before  the  arteries 
have  been  reached;  and  unless  Pou|)art'8  ligament  be  accurately  determined  by 
fixing  its  bony  attachments  by  touch,  and  th^  drawing  its  line,  we  are  vei  y  a])t  to 
mistake  inguinal  and  femoral  hernia. 

**  Incidentallv,  also,  T  may  sav  that  T  have  foutid  it  very  ns<»fal  to  s«t»idv  the 
cadaver,  not  only  horizontally,  on  a  rota,ting  table,  as  we  generally  do,  but  in  the 
vertical  position.  I  place  two  hooks  in  the  skull,  just  above  the  ears,  and  suspend 
the  body  from  the  ceiling  by  a  pulley,  using  also  a  cross-piece  with  cords  and  self- 
adjusting  ])ulleys.  1;y  which  the  arms  can  be  raised  at  will  and  tlie  body  easily 
rotated.  The  skeleton,  cadaver,  and  model  are  thus  all  in  the  same  posture,  and 
no  mental  transposition  of  relations  is  necessary  in  passing  from  the  one  to  the 
other." 

In  revising  this  edition  of  Omy's  Anntomif  I  have  indicated  in  many  places 
what  can  he  learned  by  the  above  method.  In  the  case  of  the  muscles  I  have 
suggested  special  gestures  and  resisted  motions  by  which  particular  muscles  may 
best  be  shown.    My  experience  at  the  Academy  of  the  Fine  Arts,  however,  shows 

me  tliat  models  vary  very  nnudi  in  tliis  resperr.  n--  well  a«  in  their  comprehension 
ot"  just  Avhat  action  is  desired,  and  teachera  may  tind  that  other  gestures  or  poses 
than  the  one  stated  may  bring  the  muscles  into  better  relief  in  other  models. 
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GENERAL  ANATOMY. 

THE  fluids  of  the  body,  which  are  intended  for  its  nutrition,  are  the  lymph,  the 
rhvlo.  and  tlie  Mood.  There  iire  other  fluids  'vliidi  |)artially  subserve 
the  same  purpose,  a.<§  the  saliva,  the  ^a^tric  juice,  the  bile,  the  intestinal  secretion ; 
and  others  which  are  purely  cxcremcntitious,  as  the  urine.  But  there  is  no  need 
to  describe  the  rest  iii  this  pface^  since  they  are  the  secretions  of  special  organs,  and 
*n  described,  as  far  as  is  judged  neccssarv  Tor  tlie  pui-poses  of  this  work,  in  sub- 
i><^|ii«>nt  pages.  We  shall  here  speak  first  of  the  blood,  and  next  of  the  lymph  and 
chvie. 

THE  BLOOD. 

The  Wood  is  a  thickish,  o^uuiue  fluid,  of  a  hri;;lit  red  nr  senrlot  color  when  it 
flows  from  the  arteries,  of  a  dark  red  or  purple  color  when  it  iiow^  irum  the  veins. 
It  is  viscid,  and  has  a  somewhat  dammy  feeling ;  it  is  salt  to  the  taste,  and  has  a 
peenliar  faint  odor.  It  has  an  alkaline  reaction.  Its  gpecific  gravity  at  60^  F.  is 
about  1.05.5,  and  its  temperature  is  |^erally  about  100*^  F.,  though  varying  slightly 
in  different  parts  of  the  body. 

General  Composition  of  the  Blood. — When  blood  is  drawn  from  the  botly  and 
tllowed  to  stand,  it  solidifies  in  the  course  of  a  very  few  minutes  into  a  jelly-like 
mac>.s  which  has  the  same  appearance  and  volume  as  the  fluid  blood,  and,  like  it, 
looks  quite  unifl»nii.  Soon,  however,  drops  of  a  transparent  yellowish  fluid  begin 
to  ooze  out  from  the  surface  of  this  mass  and  to  collect  around  it.  Coiiu  identlv 
vitb  this  the  clot  begins  to  contract,  so  that  in  the  course  of  about  twenty-four 
koora  the  original  mass  of  coagulated  blood  has  become  sejmrated  into  two  parts : 
s  '*clot**  or  **  coagulura,**  considerably  smaller  and  firmer  than  the  first-formed 
II y  like  mass,  and  a  large  quantity  of  yellowish  fluid,  the  terwmt  in  which  the 
clot  tioats. 

The  clot  thus  fonued  consist.'^  of  a  solid,  colorless  material  called  fibrin^  and 
s  large  number  of  minute  cells  or  corpuscles  called  Uoodf^orprndn^  whidi  sw 
entangled  and  enclosed  in  the  fibrin.    The  fibrin  i^  formed  during  the  act  of  solidi- 

ficatiATi.  In  the  fluid  blood  in  tlie  living  body  there  are  two  substances,  named 
ihrinogen  and  fifrrino.plantin.  which  may  be  termed  Hbrin-fiictois.  These  two 
materials,  when  witlidrawn  from  the  body,  become  ucteil  upon  by  a  third  material, 
tbo  contained  in  the  blood,  and  named  a  fibrtn-fennent,  and  unite  together,  form- 
bg  a  solid  substance,  jihrin.  This  latter  in  its  process  of  solidification  endoses  and 
entangles  the  blood-corpuscles,  and  thus  the  clot  is  formed. 

We  may  now  consider  the  constituents  of  the  blood  in  another  way :  If  a  drop  of 
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blood  is  placed  in  a  thin  layer  on  a  glavss  slide  an<l  examined  under  the  microscope, 
it  will  be  seen  to  consist  of  a  number  of  minute  bodies  or  corpuscles  flontinf;  in  a 
clear  fluid ;  and  on  more  minute  examination  it  w  ill  be  found  that  tbese  corpuscles 
are  of  two  kinds.  The  one  kind,  greatly  preponderating  over  the  other  in  point  of 
numbeFS,  are  termed  the  colored  eorptuele*;  the  oth«>,  fewer  in  number  and  less  con- 
spicuous, are  temied  the  (  ohrless  corpuscles.  From  this  wo  lenrn  that  blood  is  a 
fluid  holding  a  large  number  of  corpuscles  of  two  varieties  in  suspension.  The 
fluid  is  nam^  Uquor  Mnguinis,  or  plama^  and  must  not  be  confused  with  the  serum 
spoken  of  above  in  connection  with  the  coagulation  of  the  blood.  It  is  serum  and 
something  more,  for  it  contains  one  at  leai^t  of  tlie  elements  or  fnctors  from  which 
fibrin  is  formed.  The  relation  of  these  various  constituent's  of  blood  to  each  other 
will  be  easily  understood  hy  a  reference  to  the  subjoined  plan : 


V  Liquor  sanguinis  < 

I  Sei 


•rum. 


The  blood-corpuscles,  blood-diskB,  blood-globules  are,  as  before  stated,  of 
two  kinds:  the  red  or  colored,  and  the  white  or  colorless  corpuscles.  The  relative 
proportion  of  the  one  to  the  other  has  been  variously  estimated,  and  no  doubt  varies 
under  different  circumstances.  Thus  venesection,  by  withdl;^^viIlg  a  large  pro|M)r- 
tion  of  the  red  globules,  and  hy  favoring  the  absorption  of  lymphatic  flui<l  into  the 
blood,  greatly  increu.ses  the  relative  projRirtion  of  the  white  corpuscles.  Klein 
states  that  in  healthy  human  blood  there  appears  to  be  one  white  corpuscle  for 
600-1200  red  ones.  The  i)roj)ortion  of  corpuscles,  coloreil  antl  colorless  combined, 
to  liquor  sanguinis  is  in  nne  liiimlred  volumes  of  blood  about  Uiirty-six  volumes  of 
the  fonner  to  nixty-four  of  the  latter. 

Gol<Mr6d  ooTinieolee  when  examined  under  the  microsoope  are  seen  to  be  cir- 
cular disks,  bieuneave  in  {Hiofile,  having  a  slight  central  depression,  with  a  ratted 
border  (Fig.  1,  6).    When  viewed  w  ith  «  moflenite  njagnifyiiig  power,  this  central 

depreivsion  looks  darker  than  the  tnige.  When  exam- 
ined singly  by  transmitted  light,  their  color  appears  to 
be  of  a  faint  reddish-yellow  when  derived  from  arterial 
blood,  and  giemiNli  yellow  in  venous  bhrnd.  It  is  to 
their  aggregation  that  blood  owes  its  red  hue.  Their 
j^ize  varies  slightly  even  in  the  same  drop  of  blood,  but 
it  may  lie  stated  that  their  avenige  diameter  is  about 
^^,7,,  of  an  inch,  their  tliieknc-s  alunit  -j-jf-friF' 
oiUMjuavter  of  their  diameter.  Bedsides  these,  especiHlly 
^^ih'rjut'itt.  v'  i'^eL^m^  in  s^ome  snuemic  and  disea,sctl  conditioui*,  certain  cor- 

.%b"rlc;\''t;;;'SV.dS^^^     P«»«J«       found  of  a  much  smaller  site,  about  one- 

Stbe^mmv;  /,  biood-gtobuivs  third  or  one-half  the  size  of  the  onlinarv  one.  These, 
rank  )»y  evapcimtlon.  ,  i  i  i   '  i  'v\ 

[inwf'ver.  nre  verv  fjraree  m  normal  liloou.  llie  num- 
ber of  red  corpuscles  in  the  hlood  is  enormous ;  between  4,000,000  and  'j,000,000 
are  contained  in  a  cubic  millimeter.  Power  states  that  the  red  corpuscles  of  an  adult 
would  present  an  aggregate  surface  of  about  3000  square  yards,  lliiinan  blood- 
di«k'^  present  no  trace  of  a  nnclens.  They  <"onsi«t  of  a  tough,  elastic,  transparent 
stroma,  unifonnly  pervaded  by  a  <  oli>ring  matter  named  luruunflohiii.  Uttntot/lnfttn 
is  a  proteid  compound  of  a  very  complex  constitution  {C^,  11^,  N,^.  FcS,,  <>,;„). 
It  has  a  great  affinity  for  oxygen,  and  when  removed  fVom  the  body  crystallites 
readilv  nn«ier  eertaiti  circnin«tance«.  Tf  i<  readily  soluble  in  wafer,  ntid  the  nd'lition 
of  this  tluid  to  a  drop  of  blood  s]>eedilj  dussolves  out  hiemoglobin  fniui  ilie  cor- 
puscle. 

If  the  web  of  a  frog's  ((tot  is  spread  out  and  examined  under  the  microscope, 
the  blood  is  «epii  to  llo^v  in  a  continuous  stream  tlirou'/li  the  vessels,  mivI  the 
corpUJicles  show  no  tendency  to  adhere  to  each  other  or  to  the  wall  of  the  vessel. 
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Donbtlen  the  same  is  the  case  in  the  human  bo<ly :  but  when  drawn  and  examined 
on  a  elide  without  reagents,  the  blood-globules  often  collect  into  heaps  like  rouleaux 

of  ooiii'*  (Fig,  1,  c). 

iiuring  life  the  red  corpuscles  may  be  seeu  to  clisuige  their  bliupe  under  pres- 
sure, eo  a2»  to  adapt  thenuielves  to  some  extent  to  the  sise  <>f  the  vessel.  They  are 
also  highly  elaatic»  for  they  speedily  recover  their  shape  when  the  pressure  i» 
ri'm«>ve<i.  Thov  are  soon  influenced  by  the  medium  in  which  they  are  ]il!»ce<I 
and  by  the  specitie  gravity  of  the  uieUiuui.  lu  water  they  swell  up,  lose  their 
color,  and  cease  to  be  visible,  leaving  the  white  corpuscles  in  the  field.  Solutions 
of  salt  or  sugar,  denser  than  the  sentm,  give  them  a  stellate  or  crenated  appear- 
riii<  <\  nnd  tin-  iisiiiil  sliiipe  niMV  be  restore<l  by  diluting  the  solution  to  the  proper 
point.  The  same  crenated  outline  ina^'  be  produced  u.s  the  iirst  efiect  of  the 
pa^iMige  of  an  electric  shock.  A  solutKUi  of  salt  or  t^ugur  of  the  same  sp^ific 
gravity  as  serum  merely  8e|Mmites  the  bhM>d«globules  mechanically  without  chang* 
ing  their  >li;ipi'. 

The  white  corpuscles  (tig.  '2.)  are  rather  larger  than  the  red  in  human  blood, 
mt^uriug  from  about  ^Vbtf     Ts'inr  '"'^'^      diameter.    When  absolutely  at 

rest  they  are  rounded  or  spheroidal,  but 

under  ordinary  circumstances  their  form  2- 
is  very  variou'*,  and  they  have  the  re- 
uarlukble  property  of  undergoing  '*  amoQ' 
boid  '*  changes  (Fig.  3).  That  is  to  say, 
they  have  the  power  of  sendii^  out  fin- 
gor-sha[H'd  or  filanientou.^  prooe^jses  of 
their  own  Hubstanee,  bv  which  ihev 
move  and  take  up  granules  from  the 
surrounding  substance.  In  locomotion 
thr  <  or{(iis<  le  pushes  out  a  proces.s  of  its 
subsian<;e— a  pseudopodium,  as  it  is  «.wblie  eoti««l«  o^f^^um.n^i«KJ:  d.  i«i  w 

called — and  then  shifts  the  rest  of  the 

body  into  it.  In  the  same  way,  when  any  granule  or  particle  comes  in  its  way  it 
wraps  a  pseu<lopodium  round  it,  and  tln  n.  witlidrawinir  it,  loilges  the  particle  in  its 
own  substance.    By  means  of  th&>c  amccboid  properties  they  have  the  power  of 

Fio.  3. 
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wandering  or  emigrating  from  the  blood-vessels  by  penetrating  their  coats,  and  thus 
finding  their  way  into  the  periva-scular  spaces. 

The  white  crpuscle  may  be  taken  ns  the  type  of  a  true  animal  cell.  It  has  no 
limiting  membrane,  but  consists  of  a  iiia>'s  of  transparent  albuminous  substance, 
called  protoplasm,  containing  one  or  more  nuclei.  These  nuclei  become  uiore  per- 
ceptible on  the  addition  of  acetic  acid.  The  protoplasm  contains  bright  granules, 
generally  of  a  fatty  nature. 

Thf  white  corpuscle-*  are  very  similar  to,  if  not  idenfir.il  with,  the  corpuselps  of 
lymph  and  chyle,  and  they  also  bear  a  strong  resemblance  to  the  cells  found  in  pus. 
From  the  &ct  that  cells  exactly  like  the  colorless  corpuscles  are  being  constantly 
fiiniishecl  to  the  blood  by  the  lymphatic  vesaels,  the  diyle-ducts  (and  even  the 
hver  in  the  foetiH).  and  nNo  from  their  varying  proportions  in  different  parts  of 
the  circulation  and  in  difterent  pathological  conditions,  the  colorless  corpuscles 
sre  often  regarded— with,  at  any  rate,  some  probability — as  an  eariier  stage  of  the 
colored  blood-disks,  but  tiie  evidence  in  &vor  of  this  cannot  be  regarded  as  con- 
clusive. 
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There  can  be  no  doubt  tliat  during  embryonic  life  th«  white  oorpusclee,  whidi 
are  first  formed  from  certain  culls  of  tuc  mcsublast,  are  converted  into  red  corpus- 
clew.  AnotluT  important  sotirce  f)f  tho  nnl  corpuscles  is  the  red  marrow  of  bones, 
in  which  the  marrow-cells  are  converted  into  colored  blood-corpuscle*  by  the  loss  of 
their  nudei  and  by  their  protoplasm  becoming  tinged  with  yellow.  It  is  probable, 
alsO)  that  the  spleen  may  be  a  place  for  the  formation  of  red  corpuscles.  This  the* 
orv,  which  was  foiincrlr  nnivcrsnllv  bolicvefl.  and  was  then  discarded  for  thf  hypoth- 
esis that  the  spleen  was  concerned  in  the  destruction  of  the  red  corpuscles,  has 
lately  been  revived  by  Bizzozero.  The  question  must  still  be  regarded  as  »nb 
yu/inet.  ■  The  proportion  of  white  corpuscles  appears  to  vary  considerably  in  differ- 
ent parts  of  tlie  circulation,  lieing  much  larger  in  tho  blood  of  llic  splenic  vein  and 
hepatic  vein  than  in  other  parts  of  the  body,  while  in  the  splenic  artery  they  are 

□ scanty. 
Blood-plaques. — There  is  also  a   third  corpuscle"  in  the  blood,  known  van* 
J  atf  ^* htematoblaats  "  and  by  other  names,  btit  best  by  the  name  {jiven  them  by 

Bizzozero,  "blood-plates"  or  "'blood-plaques.' 
They  are  colorless  protoplasmic  disks,  constant 
in  mammalian  blood,  measuring  to  3.5  micro" 
millimeters,  and  about  in  the  ratio  of  one  to 
eighteen  or  twenty  red  ones,  as  a  rule.  They 
are  colorless,  homogeneous,  or  finely  granular, 
probably  without  a  nucleus.  Tb^  are  increased 
in  number  in  a  large  number  of  disea.ses,  and 
  bear  an  important  relation  to  the  coagulation 

i^iated  piaqne,  jnliJi^ai  Bi.H.i-..sn,ic      the  blood,  and  especially  to  the  formation  of 
acid  1  percent  (one-ttteifth  ^.  /  .  -  :  thrombi.    (Fof  the  oiost  rcoent  views  on  this 

o.  red  corpHMrl''":        white  ourpii^iir ;    .  .        ^,  •      .1      i  i      i  r»    /•  iir 

f.r.  plaque*  Willi  r-iii:hiivirreg»ii«r  mar  interesting  element  in  the  blood,  see  J  rot.  >>  m. 
gSS^Ate.;-.^^^^  Osier  s  ^'Cartright  Lectures."  Med.  Neu,^  April 

3,  1886.)] 

The  liquor  sanffuinis,  or  plaema,  is  the  fluid  part  of  the  blood,  and  is  composed 

of  a  permanently  fluid  portion,  the  serum,  and  of  fibrin-factors,  which  unite  sp<jn- 
taneouslv  when  out  of  the  body,  and  hv  their  union  form  a  8oli(l  snbstHnce.  fibrin. 
These  two  fibrin-factors  are  named  fibrinogen  and  Jibntw-vlaittin  or  ^iaraglobuJifi, 
Fibrino-plastin  is  probably  contained  partly  in  soludon  in  the  plasma  and  partly  in 
the  colorless  corpuscle,  and  can  be  obtained  by  diluting  the  liquor  sanguinis  with 
ten  times  its  volume  of  ice-cold  water,  and  then  tr!in<mittin«i  throii'di  it  n  stream 
of  carbon  dioxide.  Fibrinogen  may  be  obtained  in  the  same  way  as  iibrino-plastin, 
but  the  liquor  sanguinis  must  be  still  further  diluted  and  the  current  of  carbon 
dioxide  must  pass  for  a  much  longer  time.  When  these  two  fibrin-factoi*!?  are  with- 
drawn frotn  the  l)(Hly,  their  union  to  form  fibrin  is  probably  brought  about  by  the 
agency  of  a  third  body,  called  a  fibrin-frrmi'nt.  This  ferment  is  not  supposed  to 
pre-exist  in  the  blood,  but  is  formed  after  the  blood  is  withdrawn  from  the  body  by 
the  breaking  down  of  some  of  the  white  corpuscles.  Fibrin  may  be  obtainc<)  by 
whipping  the  bloml,  .ifter  it  lias  been  withdrawn  from  the  body,  with  a  bundle  of 
twigs,  to  which  tiie  fibrin,  as  it  cnn*rnlate?^,  adheres.  Fibrin  may  also  be  obtained 
by  filtering  the  freshly-drawn  blood  of  an  animal  in  whom  the  corpuscles  are 
large,  care  being  taken  to  retard  coagulation  as  long  as  possible.  Under  these 
circumstances  the  coqiusclos  are  retained  on  the  filter,  and  the  liquor  sanguinis, 
parsing  through,  coagulates  and  separates  into  fibrin,  free  from  corpuscles  and 
serum. 

Fibrin,  thus  obtained,  i«  a  white  or  buff-colored  substance,  presenting  a  etrinsy 
appearance,  and  under  the  micro^t M.pf  exhibiting  fibrillation.  When  exposed  to  the 
air  for  «oni*'  fone  it  becomes  hani.  dry.  hrown,  and  l)rittle.  It  is  a  proteid  com- 
pound, insuluhle  in  hot  or  cold  water,  alcohol,  or  ether.  Under  the  influence  of 
dilute  hjdroebloric  acid  it  swells  up.  but  does  not  dissolve;  but  when  tbns'awolleB 
it  is  easily  dissol  ved  hy  a  solution  of  pepsin.  If  heated  for  a  considerable  time  in  a 
solution  of  dilute  hydrochloric  acid,  it  gradually  dissolves. 
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Senun  is  the  fluid  lii|Uor  sanguinis  after  the  fihrin-faotors  have  been  separated 
from  it.    It  u»  a  straw-colured  fluid,  having  a  speciiic  gravity  1.027,  with  an  alkaline 
Upon  boiling  it  beoooMB  solid,  on  account  of  the'albameii  which  it  con- 
It  contains  al>o  salts,  fiktty  mattei«»  sogur,  and  gases. 

the  vac 


of  the  Blood. — -When  Mood  is  exposed  to  the  vacuutn  of  an  air-pump, 
■boot  half  its  volume  is  given  ofi'  in  the  furm  of  gases.    These  are  carbonic  acid, 
\y  and  nitrooeii.  The  relatiTe  quantities  in  100  Tolnmes  of  artwial  and  toioiis 
at  0®  C.  and  1  m.  presBnre  of  mercniy,  are  shown  in  the  aooompanying  table: 

Oxyfen.         Cttrb..iiii'  Acid.  Nliri>(!rcn. 

Arterial  blood  16  vols.  v<>l^.      1  to  2  vols. 

Venoo*  Uood  ft  to  10  vols.      35  vols.      I  to  2  toU. 


oxjgen, 
bkK^a 


Roughly  stated,  they  are  as  follows :  Carbonic  acid,  about  two-thirds  of  the  whole 
quantitr  of  gas,  oxygen  rather  less  than  one-third,  iiitro<ren  below  one-tenth  (Hux- 
ley). The  greater  quantity  of  tlie  o.xygen  is  in  bmse  chemical  combination  with 
the  hjeraoglobin  of  the  bb)od-corpuscles,  but  some  part  is  simply  absorbetl.  just  as 
it  would  be  by  water.  The  carlwnic  acid  is  in  a  state  of  chemical  combination 
with  the  salts  of  the  serum,  especially  the  sodium,  with  which  it  is  combined,  partlr 
a.**  a  carbonate  and  partly  as  a  bicarbonate.  The  nitrogen  is  unimportant.  It 
(or  at  lea-st  the  ;:n'atcr  part  of  it)  is  merely  absorbed  fVom  the  atmosphere  under 
the  pressure  to  which  the  blood  is  exposed,  and  cuu  therefore  be  mechanically 
remored. 

Blood-oryBtalB. — Haemoglobin,  a-*  stated  above,  when  separated  from  the  blood- 
corpu«icle8,  readily  undcr<;ocs  rrystailization.  These  crystals,  nanied  luemofjlobin 
er^ttalSf  all  belong,  with  the  exception  of  those  obtained  from  the  squirrel,  to  tlie 
rhombic  system.  In  human  blood  they  are  elongated  prisms  (Fig.  5,  a).  In  the 
squirrd  thej  are  hexagonal  plates.  Other  cry^als  may  be  obtained  by  mixing  dried 

Fio.  5. 


BIood-eiTSUU :  a.  UsenuiUn  CrysUU  frum  Haman  Blood,  b,  Hsmin  i.tvauU  (W>m  Blood  treated  wiUi  Aoetlo 

Aoid.  c.HwMlol4toCtfal>lalh»aao>d  ApoptwcUeCtot. 

Uood  with  an  e^iial  quantity  of  common  salt  and  boiling  it  with  a  few  drops  of 
gkMsial  acetic  acid.  A  drop  of  the  mixture  placed  on  the  slide  will  show  the  crys- 
tals on  co.ding.  These  are  named  h%min  crystals,  and  con-^ist  of  small  acicular 
prisiii-^  (  FiL'  h)  Occa.«tionally  in  old  blood-clots  a  third  form  of  crystal  is  found, 
the  iueuuatoidm  crystal  (Fig.  5,  *c). 


LYMFH  AMD  OHYIiB. 

The  liymph  is  a  transparent,  colorless,  or  slightly  yellow  fluid,  which  is  con- 
veyed b^  a  system  of  vessels,  named  lymphatics,  into  the  blood.  These  Tcssds 
take  their  rise  in  nearly  all  parts  of  the  body,  and  take  up  from  the  worn-out  tis.<!ties 
that  portion  which  is  still  available  for  purpo.so8  of  nutriti<>n,  and  return  it  into  the 
veins  close  to  the  heart,  there  to  be  mixed  with  the  mass  of  the  blood.  The  greater 
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nunihor  of  tlioso  lympliatics  empty  thenifolvt's  into  one  main  ilnct.  the  thnravir  duct, 
which  pjiss^es  along  the  front  of  the  spine  and  opens  into  one  of  the  hirge  veins  at 
the  root  of  the  neck.  The  remainder  empty  themselves  in  u  suialler  tluct,  which 
terminates  in  the  oorratponding  vein  on  the  opposite  Hide  of  the  neck. 

The  Chyle  is  an  opaque,  milky-white  fluid,  absorbed  by  the  villi  of  the  small 
intestines  t'rnni  the  food,  and  carried  by  a  set  of  vessels  similar  to  the  lympbnties, 
named  lacteals,  to  the  commenccmcut  of  the  thoracic  duct,  where  it  is  intermingled 
with  the  lymph  and  poured  into  the  circulation  through  the  same  channels.  It 
must  be  Iwrne  in  mind  that  these  two  sets  of  vessels,  lymphatics  and  lacteals, 
thontrh  differing  in  name,  are  identical  in  structure,  and  that  the  chnnictor  of 
the  liuid  they  convey  is  different  only  while  digestion  is  going  on.  At  other  times 
the  lacteals  convey  a  transparent,  nearly  colorless  fluid  not  to  oe  distinguidied  from 
lymph.  Both  tlu^-t  >  nf  vessels,  in  their  passage  to  the  centnd  duct,  pan  through 
certain  small  glunduhu*  bodies,  termed  lymphatic  glantUf  where  their  contents 
untlergo  elaboration. 

Lymph,  us  its  name  implies,  is  a  watery  fluid.  It  closely  resembles  the  liquor 
sanguinis,  ami  contains  about  5  per  cent,  of  albumto  and  1  per  cent,  of  salts. 
When  examined  under  the  microscope  it  is  found  to  consist  of  a  clear  eolorb-ss 
fluid  in  which  are  floating  a  number  of  corpuscles,  lymph-eorpuHcle^.  The  bodies 
are  identical  in  structure,  and  not  to  be  distinguished  from  the  white  blood-cor> 

{)uscles  previously  described.  They  vary  in  number  in  dift'ercnt  parts  of  the 
ymphatic  vessels,  and  indee<l  are  said  by  KoHiker  to  be  absent  in  the  smaller 
ones.  They  are  always  increased  in  number  after  the  passage  of  the  lymph  through 
a  lymphatic  gland,  and  are  said  to  be  increased  in  size  as  the  fluid  ascends  higher 
in  the  course  of  the  circulation. 

Chyle  is  a  milk-white  fluid  which  exactly  resembles  lyni]>h  in  its  physical  and 
chemical  ])roperties,  except  that  it  has.  in  addition  to  the  other  constituents  of 
lymph,  an  enormous  number  of  fatty  granules,  "the  molecular  bsusis  of  chyle;"  and 
it  is  to  the  presence  of  these  molecules  that  chyle  owes  its  milky  color.  Under  the 
microscope  it  presents  a  number  of  corpuscles,  named  "chyle-corpuscles,"  which 
are  indistinguishable  from  Ivmpli-eorpuscles  or  white  blood-cells,  and  the  molecidar 
basis,  consisting  principally  of  fatty  gninules  of  extreme  minuteness  (Fig.  G,  a),  but 

also  of  a  few  small  oil-globules.  Lymph  and  chyle 
after  their  passage  through  their  respective  glands, 
if  withdrawn  from  the  bndy  and  allowe<l  to  stand, 
separate  more  or  less  completely  into  a  clear  li<juid, 
which  is  identical  with  the  serum  of  the  blood,  and 
a  thin  jelly-like  clot  coMsisting  of  fibres  in  which 
lymph-corpuscles  or  ebyie-eorpuseles  and  fatty  mol^ 
cules,  as  the  case  iuay  be,  are  entangled. 

If  1^  contents  of  the  thoracic  duct  are  examined, 
especially  after  a  meal,  there  may  be  found  in  it  cor- 
puseles  widi  a  redili«-li  tinge.  These  are  regarded 
!is  imnuttniw  re<l  corpuscles,  or  lymph-  and  chyle- 
corpuscles  in  process  of  transformation  into  blood- 
globules.  They  frequently  give  to  the  surfiice  of 
(lotted  chyle  an<l  lynipb  a  pinkish  hue.  They  must 
not  be  mistaken  for  mature  b|(»o<l-globules.  which 
are  sometimes  found  in  lym])h  and  chyle,  and  >^hich  are  regarded  by  most  observers 
as  accidental— t.  e,  produced  by  the  manipulations  of  the  Sssector. 


THE  ANIMAL  CELL. 

All  the  tissues  and  organs  of  which  the  body  is  cninposed  were  originally  devel- 
oped from  a  miern<rnpi('  Ixidv  (the  nriiiii),  eonsistin.:  nf  a  soft,  gelafinons.  <jmntilar 
inaterial  enclosed  in  a  membrane,  and  containing  a  vesicle,  or  small  spherical  body, 
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iiwi<le  vbicb  *re  one  or  more  tolid  «poto.  (See  Fig.  79.)   Thb  may  be  regarded  aa 

a  |)erfeci  cell.  Moreover,  all  the  solid  tissues  t  an  In'  shown  to  consist  largely  of 
siiiular  bodios.  difforiii;:;.  it  is  true,  in  external  ibrm,  bui  essentially  similar  to  an 
ovum.    Thes6  are  also  cells. 

In  the  bigber  oi^aaisms  all  each  celts  mav  be  defined  as  "nucleated  masses  of 
pr  t..].lasDi  of  micvosoopic  site/*  The  two  essentials,  therefore  of  an  animal  cell 
in  the  higher  organisms  are  the  presenco  of  a  soft,  gelatinous,  granular  material, 
similar  to  that  fuuud  in  the  ovum,  and  which  is  usually  styled  protoplasm^  and  a 
amall  spherical  body  imbedded  in  it,  and  termed  a  nwelmt;^  the  remaining  con" 
stituents  of  the  ovum — viz.  its  limiting  membrane  and  the  solid  spot  contained  in 
the  nti(  I.  n>.  catli  d  x\n>  mtrlmlnit — not  being  considered  essential  to  the  cell,  and  in 
feet  many  cells  existing  witliout  them. 

Protoplasm  {aarcoae^  blatteimy  gatninal  matft^,  or  hiojyJ>iHiit)  is  a  proteid  com- 
pound  which  c4innot  analyticallj  be  distinguished  from  all>tiinen.  It  u  of  a  semi- 
fluid, vix'id  (•.»ii<i>tcni«-.  and  appears  ciflu'r  as  a  h^'alinc  substance,  honio<rrnonns 
and  clear,  or  as  a  ;_'ranuhir  siihstance,  consisting  of  minute  molecules  imbe<i«li'<l  in  a 
tniosparent  matrix.  The  molecules  are  regarded  by  some  as  adventitious  material 
taken  in  finom  without,  and  often  probably  of  a  fatty  nature,  since  they  are  fre- 
(jut  ntly  soluble  in  ether.  I'nder  certain  circumstances  jirotoplasm  shows  a  more 
di  finite  «tmcture,  consisting  of  minute  strije  or  fibrils  arrange<l  in  a  clear  trans- 

i>.irfMt  matrix,  or  even  a  honeycombed  reticulum,  containing  in  its  interstices  a 
lomogeneouB  substance.   Plrotopbum  is  insoluble  in  water,  coagulates  at  130^  F., 
ai  '  I  i<  a  great  affinity  for  certain  staining  reagents,  as  logwood  or  cannine. 

I  ll*'  most  striking  characteristies  of  protoplasnt  arc  vital  propertie??  of  motion 
an<i  nutrition.  By  motion  is  meant  tin-  power  which  iirotoplasm  has  of  changing 
its  efaape  and  position  by  some  internal  puwer  in  itself  wbidi  enables  it  to  thrust 
out  from  its  main  body  an  irregular  process,  into  which  the  whole  of  the  protoplas* 
mi''  suhntHn'  o  Is  ._Mailually  drawn,  so  that  the  mass  comes  to  occupy  a  new  position. 
This,  on  acc«mnL  of  its  resemblauce  to  the  movements  observed  in  the  amoeba  or 
proteuft  animalcule,  has  been  termed  "amo&boid  movement."  Ciliary  movement, 
or  the  vibration  of  hair-like  processes  from  the  surface  of  any  structure,  may  also 
regarded  as  u  variety  uf  tlie  motion  with  which  protoplft'^m  is  endowed.  Nutri- 
tion is  the  power  which  protoplasm  has  of  attracting  to  itj<elf  the  materials  of  growth 
from  surrounding  matter.  When  any  foreign  particle  comes  in  contact  with  the 
protoplasmic  8ubstan<  it  berimes  incorpmwted  in  it  by  being  enwrapped  by  one  or 
more  processes  projcctt'(l  fioiii  the  parent  mass  and  enclosing:  it.  When  tliiis  taken 
up.  it  may  remain  in  the  substance  of  the  protoplasm  for  some  time  without  change, 
and  finally  may  be  extruded  again. 

The  NueleuM  is  a  minute  body  imbedded  in  the  protoplasm,  and  usually  of  a 
spherical  or  oval  form,  its  size  generally  varying  in  proportion  to  the  size  of  the 
cell.  It  is  usually  surrounded  by  a  well-defined  wall,  and  is  resrarded  as  a  pmion 
of  the  protoplajimic  substance  set  apart  for  the  purposes  ol"  reproduction.  It  differs 
diemically  nnom  the  ordinary  protoplasm  in  cmitaining  nuclein,  in  its  power  of 
resisting  the  action  of  acids  and  alkalies,  in  its  imbibing  more  intensely  the  stain 
of  <-;inniiic.  h:T»nmtoxylin,  etc.,  and  in  its  remaining  unstainr  l  by  some  reagents 
whiili  color  ordinary  protoplasm;  aa,  for  example,  nitrate  of  silver. 

The  process  of  reproduction  commences  in  the  nucleus,  and  may  be  brought 
about  cither  by  segmentation  or  V  v  gemmation.  In  reproduction  by  segmentation 
or  fi.«^iion  the  nucleus  first  splits  by  becominir  constricted  in  its  centre,  and  thus 
assuming  an  hour-glasti  shape.  This  leads  to  a  cleavage  or  division  of  the  whole 
protoplasmic  mass  of  the  cell;  and  thus  we  find  that  two  new  cellfl  have  been 
formed,  consisting  of  the  same  substance  as  the  original  one,  and  *  a(  b  containing 
a  nnrlpus.  These  daughter-cells  are  of  cotiinc  at  first  smaller  tlian  the  orii:inal 
mother-cell ;  but  they  grow,  and  the  process  may  be  repeated  in  them,  so  that 
multiplication  may  rapidly  take  place.   This  mode  of  division  or  cleavage  is  termed 

I  Tfi  certain  lowtf  forms  of  lilb  maam  of  protoplMui  without  an/  nucleus  have  beeo  describe  b/ 
Huxley  and  otbeis  n  oalJa 
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direct  dmtun^  in  contFadistiiiction  to  another  mode  of  diviHion,  in  which  the  naclens 

shows  slow  movements  and  complicated  changes  prior  to  its  division.  Tins  is  termed 
indirect  diviMtan,  or  karyokine»i*.  Thei^c  changes  consist  briefly  in  the  fibrils  of  the 
nuclear  network  becoming  convoluted,  and  thus  forming  a  sort  of  rowtte  or  8t*r- 
Bhaped  figure.  Thb  subsequently  divides  into  two  stars,  around  each  uf  which  a 
membrane  aj)p('nrs,  and  tliu.s  wi-  hiivc  (wn  new  or  daughter-niu-lei.  Tlie  cell-pro- 
topla^^m  isubi^equently  <>itlu  r  divider,  and  we  thus  get  two  complete  cella,  or,  remain- 
ing undivided,  we  have  a  two-nucleated  cell. 

In  reproduction  by  gemmation,  a  budding-off  or  separation  of  a  portion  of  the 
nucleus  and  pjirent-ccU  takes  place,  and,  becoming  separated,  fonns  a  new  organism. 

The  ceU-ivaU,  which  i.s  not  an  essential  constituent,  and  in  fact  is  often  absent, 
consists  of  a  flexible,  transparent,  structureless  or  finely-striated  meuibrane  which 
is  permeable  to  fluids.  As  &r  as  is  known,  every  animiJ  cell  is  derived  from  a 
pre-existing  cell.  The  death  of  cells  is  accomplished  either  by  their  mechanical 
detachment  from  the  snrfac«\  preetnled  poftsibly  bv  thoir  bursting  and  discharging 
their  contents,  or  by  various  furms  of  degeneration — fatty,  pigmentary,  or  calcareous. 


EFITHBLIUM. 

An  the  surfaces  of  the  body<r>the  extmnl  surface  of  the  skin,  the  internal  sur- 
face of  the  digestive  and  respiratory  tracts,  the  closed  serous  cavities,  the  inner  coat 

of  the  vessels,  and  the  ductjj  of  all  frland,* — nre  covered  by  one  or  more  Inyt^rs  of 
simple  cells,  called  epithelium  or  ejnthelial  cells,  which  serve  various  purposes,  botli 
as  a  protective  layer  and  as  an  agent  in  secretion.  Thus,  in  the  skin  the  main 
purpose  served  by  the  efnthelium  (here  called  the  epidervm)  is  that  of  protection. 
As  the  surface  is  -vvorn  away  liy  (ho  a^ioncy  of  friction  or  change  of  temperature 
new  cells  are  .supplied,  and  thus  the  surface  of  the  true  skm  and  the  vessels  and 
nerves  which  it  contains  are  defended  from  damage.  In  tlie  gastro-intestiuul  mucous 
membrane  and  in  the  glands  the  epithelial  cells  appear  to  be  the  principal  agents  in 
separating  the  secretion  from  tlic  blood  oi  from  the  alimentary  fluids.  In  otiicr  sit- 
uations (a.s  the  nose,  fauces,  and  respiratory  pa.ssages)  tbo  chief  office  of  the  epithe- 
lial cells  appears  to  be  to  maintain  an  equable  temperature  ijy  tlie  moisture  with 
which  they  keep  the  surfoce  always  slightly  lubricated.  In  the  serous  cavities  they 
also  keep  the  opposed  layers  moist,  and  thus  facilitate  their  movements  on  eacu 
other.    Finally,  in  all  internal  part."*  they  cnmne  a  perfectly  smooth  iotrfice. 

Of  late  years  tliere  has  been  a  tendency  on  the  part  of  many  histologists  to 
divide  these  several  epithelial  linings  into 'two  classes — ^into  (1)  epithelim  Hmie 
proper^  consisting  of  nucleated  protoplasmic  cells,  whidi  form  continuous  masses 
on  the  skin  and  mucous  surfaces  ami  tlie  linings  of  tlie  (hict«  and  alveoli  of  secret- 
ing and  excreting  glands;  and  (2)  endothelitan,  which  i.s  composed  of  a  single  layer 
of  flattened  transparent  equamons  cells,  joined  e<lge  to  edge  in  such  a  manner  as  to 
form  a  membrane  of  cells.  This  is  found  on  the  free  surtaccs  of  the  serous  and 
synovial  memhrnno's.  as  the  lininfr  memhrane  of  the  heart.  lilood-vcsscU,  and  lymph- 
atics; on  the  surface  of  the  brain  and  spinal  cord;  and  in  the  anterior  chand»er  of 
the  eye.  And,  though  the  reparation  must  be  an  artificial  one,  since  every  grada> 
tion  of  transition  between  the  two  classes  may  be  observed,  it  wonld  seem  advisable 
for  the  purposes  of  description  to  employ  it. 

1.  True  epithelial  tissue  consists  of  one  or  more  layers  of  cells  uniteil  together 
by  an  interstitial  cement-substance,  8upporte<l  on  a  biLscment-mcnibnine,  and  natu- 
rally group  themselves  into-  two  classes,  according  tm  there  are  a  single  layer  of  cells 
(gimple  pptfhelium)  or  more  than  one  {stratified  epithelium).  The  various  kiiuls  of 
epithelium,  whether  arranged  in  a  single  layer  or  in  more  than  one  layer,  arc  usually 
spoken  of  as  tessellated  or  pavement,  colutunar,  spheroidal  or  glandular,  and  ciliated. 
.  The  pavement  epithelium  (Fig.  7)  is  composetl  of  flat  nucleated  scales  of  various 
shapes,  usually  polygonal,  and  varying  in  size.  These  cells  fit  to;r«'thor  by  their  e<lges 
like  the  tiles  of  a  mosaic  pavement.   The  nucleus  is  generally  flattened,  but  may  be 
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qdiermdal.  The  fl*tteniiig  depends  npon  the  tbinness  of  ihe  cell.  The  protoplasm 
of  the  oell  presoitB  a  fine  reticulum  or  honevcombed  netMrork,  which  gives  to  the  cell 
the  a{»peenuice  of  gnuuilation.   This  kind  of  epithelium  is  found  on  the  soifiMe  of 


Fns.  7. 


B^iltholM  OdlaiB  the  Oiml  Oanqr  of  Itaii  (nagnifled  sso  Uidm):  a.Iaiie;  »,iiilddl»«laed;«.  tli«  man  widi 

two  oueteL 

• 

the  skin  ^epidermis)  and  on  mncous  surfiuses  which  are  subjected  to  friction.  The 
nails,  hairs,  and  in  animals  the  horns,  arc  a  variety  of  this  kind  (»f  epitlieliuiu. 

The  columnar  or  rjffimJrirtil  epithelium  (Fig.  H)  is  formed  of  cylindrical  or  rod- 
shaped  celL»,  each  containing  a  nucleus,  and  set  together  so  a^  to  form  a  complete 
membrane.  The  cells  have  a  prismatic  figure,  more  or  lees  flattened  from  mutual 
pressure,  and  are  set  upright  on  the  surface  on  which  they  are  supported.  Their 
protoplasm  is  always  more  or  less  lon;;itiidiiKilly  striated,  and  they  contain  a  nucleus 
which  is  oval  in  shape  and  contains  an  intranuclear  network. 

This  form  of  epitnelium  covers  the  mucous  membrane  of  netirly  the  whole  gastrin 
intestinal  tmet  and  the  glands  of  that  |)art,  the  greater  j)art  of  the  urethra,  tlie  vas 
der*ren>i,  the  ])rostnte.  Cowpet's  glands,  Bartboluus  glands,  and  a  portion  of  the 
uterine  mucous  membrane. 


Flo.  8.  Fio.  9. 


Kpitheltam  of  Uie  InleaUiwl  VUU  of  theIUl>  Simple  Columnar  RpltlH  lium  fmm  tbe  Mdcous  Meob 

>>it  unagnlSvdSOOUinc^:  «,liaMllieilWincni*  brnne  (if  the  Intosiiix-,  with  eolih  i  cclU  pOuHur  OOt 

bmuc.  Ui«ir  coutenu  (Kl«lii  and  Nuble  Smiiti). 


Gobht  or  ehcMee  odls  are  a  modificatinti  of  the  columnar  cell.   They  appear  to 

be  formed  by  a  conversion  in  shape  of  tiie  cnlnmnnr  opitht  lium  (ciliated  or  other- 
wise) consequent  on  the  secretion,  into  the  iuteri(»r  of  the  cell,  of  mucin^  the  chief 
organic  constituent  of  mucus,  which  distends  the  u})|>er  part  of  the  cell,  while  the 
nucleus  is  pressed  down  toward  its  deep  part,  until  tbe  cell  bursts  and  the  mucus  is 
di8charge<l  <>n  to  the  surface  "f  the  raucous  nu  rnhrane,  as  shown  in  Fig.  9. 

The  »pheroUlal  or  glandular  epithelium  (Fig.  10)  is  composed  of  circular  or 
polyhedral  cells.  Like  other  forms  of  epithelium  cells,  the  protoplasm  is  a  fine 
reticulum,  which  gives  to  the  cell  the  appearance  of  gnmulation.  They  are  found 
m  the  tenniiuil  recesses  of  secreting  glatxls.  and  the  protoplasm  of  the  cells  usually 
contains  the  materials  which  the  cells  secrete 

CUiated  epithelium  (Fig.  11)  may  be  of  any  of  the  preceding  forms,  but  usually 
ineUnes  to  the  columnar  shape.  It  is  distinguished  by  the  presence  of  minute  pro> 
osMcs,  which  are  direct  prolongations  of  the  cell-protofdann,  like  hairs  or  eyelashes 
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(cilia)  j«tan«ling  up  from  the  free  surface.  If  the  cells  are  examined  during  life  or 
immediately  <m  renioval  from  the  living  body  (for  which  in  the  human  subject  the 
removal  of  a  nasal  jxilypus  offers  a  frequent  opiKirtunity)  in  tej)id  water,  the  cilia 


Kio.  10. 


Vm.  1 1. 


Spheroidal  Eiiiilieliiim  (magiii(ie<l 
'iM  times). 


ClUnltHl  Kpiilu-liuni  from  tlu'  lliiinnn  Tnn-hca 
(iiiutriiltit'd  :ViO  itiTirs):  n.  inn«'mi<».t  UytTs  of 
the  i-ta.«tic  liiiiifitudiiiHl  tibn.-;':  b,  hoiiioKeiieous 
innennoi-i  Inyrrs  of  tlio  iiiucoun  niem>>rane: 
r.  (lefpt-^l  fDiind  evils:  </,  middle  elut)Katt.-d; 
t,  kuperlicial,  In-uriiiK  cilia. 


will  be  seen  in  la.«hin*;  motion ;  and  if  the  cell.>«  are  separate,  they  will  often  be  seen 
to  be  moved  about  in  the  field  by  that  motion. 

The  situations  in  which  ciliated  epithelium  is  found  in  the  human  body  arc — the 
respinitory  tnict  from  the  nose  downward,  the  tympanum  and  Eustachian  tube,  the 
Fallopian  tube  and  upper  portion  of  the  uterus,  tlie  vasji  efferentia,  coni  v:i.«culosi 
and  first  part  of  the  excretory  duct  of  the  testicle,  and  the  ventricles  of  the  brain 
and  central  canal  of  the  spinal  cord. 

Stratified  epithelium  consists  of  .several  layers  of  cells  supcrimpose<l  one  on 
the  top  of  the  other  amd  varying  greatly  iu  shape.  The  cells  of  the  <leepest  layer 
are  for  the  most  pi\rt  columnar  in  fonn,  and  as  a  rule  form  a  single  layer,  jilaced 

vertically  on  the  supporting  mem- 
Fuj.  12.  branc ;  above  these  are  several 

layers  of  sjiheroidal  cells,  which 
as  they  a]»proach  tiie  surface  be- 
come more  and  more  compressed, 
until  the  suj)crficial  layers  are 
found  to  consist  of  tlattened 
scales,  the  margins  of  which 
overlap  one  another  so  a.s  to  pre- 
sent an  iml>ricatetl  Hpju'iinincc. 
An(tther  form  of  stratified  epithe- 
lium is  found  in  what  has  been 
termed  tranxitioiiti/  ejiithcliuin. 
such  as  exists  in  the  ureters  and 
urinary  bladder.  Here  the  cells 
of  the  most  superficial  layer  are 
cidiicul,  with  depressions  on  their 
under  surfaces  which  fit  on  to  the 
roundeil  ends  of  the  cells  of  the 
second  layer,  which  are  pear- 
shape<l.  the  apices  touching  the 
ba.*»ement  -  niem])nine.  Hetween 
their  tapering  jwints  are  a  third 
variety  of  cells,  filling  in  the 
intervals  between  them,  and  of  smaller  size  than  those  of  the  other  two  layers. 

2.  Endothelivim. — As  before  stated,  endothelial  ceils  are  flattened,  transparent, 
squamous  cells,  attached  by  their  margins  by  a  semifiuid  homogeneous  cement-sub- 


Part  of  IVrltonoal  Surface  t>(  the  «ViiirMl  Tendon  of  I>la- 
ptirairm  of  Itabliit,  pn'iuired  with  niiraie  of  silver  k,  sio- 
nmiH :  /,  l}-mtih-<'l)nnni'l'> :  ^  lendnn  bundlcH  (frum  Uatuibook 
Jut  the  Phjftiulogical  Laboratttry ,  Klein). 
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^^ce^  as  ti}  form  a  continuous  endothelial  nienibrane.  Thoii;:lu  for  the  most  |vart, 
these  Cflls  aro  s<jUHinnus,  in  some  plrtces  cell8  mav  l)0  foiinil.  eitlier  iH»Iate<l  <>r  oceur- 
riog  in  jwitclies,  which  are  poly  hedral  or  even  coluuiuur.  These  cells  are  tretjuently 
lo  be  found  lining  the  stomata  of  serous  membnmes,  and  are  supposed  to  be  endo- 
thelial cells  in  an  active  state  of  division  (Fig.  12).  As  a  rule,  the  endotheliiil  cells 
9m  polvgonal  in  outline,  with  piniioiis  or  j;»<r,tred  margins,  and  are  in  cIdsc  ajiposition, 
the  amount  of  cohesive  matter  uniting  them  being  so  slight  as  nut  to  be  appiuent. 
Th«r  protoplasmic  substance  appears  to  be  granular,  but  consists  of  fibrillar  arranged 
in  a  network,  in  which  the  nucleus  is  contained,  limited  by  a  m^brane  and  having 
ft  veU^developed  reticulum. 


CONNECTIVE  TISSUES. 

Bj  the  term  connective  tissue  we  mean  a  number  of  lis^suo^  which  po^ssess  this 
ftature  in  common :  viz.  that  they  serve  the  general  purpose  in  the  animal  economy 
of  supportini;  and  connecting  the  tissues  of  the  frame.    These  tissues  may  difler 

considerably  from  earli  other  in  external  appeanmce,  but  they  present,  nevertheless, 
many  jMimts  of  relationshij)  with  each  other,  and  are  moreov-T  developed  from  the 
same  embryonal  elements.  They  are  divided  into  three  great  groups:  (1)  tlie 
fibrous  eonnective  tissues;  (2)  cartilage;  and  (3)  bone. 

Hie  Fibrous  Oonnective  Tissues. — Three  principal  forms  or  varieties  of  fibrous 
connective  tissue  are  re<'ofriiized  :  (1)  White  fibrous  tissue;  (_)  yellow  elastic  tissue; 
(•i)  areolar  tissue.  They  are  all  composed  of  a  matrix  in  w  hich  cells  are  imbedded^ 
and  between  the  cells  are  fibres  of  two  kinds,  the  white  and  yellow  or  elastic  The 
difference  between  the  three  fonus  of  tissue  depends  on  the  relative  proportion  of 
the  two  kind*  of  fil)re,  in  the  first  variety  eimnierated  the  ir/iitt'  fidn:  preponden\tiiiir. 
in  the  second  variety  the  yellow  lUmtic  fibres  being  greatly  in  excess  of  the  white, 
and  in  the  third  form,  areolar  tissue,  the  two  are  blended  in  much  more  equal 
proportions. 

The  white  fibrous  tissue  TFiir.  is  a  true  connecting  structuro.  and  serves 
three  purposes  in  the  animal  economy.  It  serves  to  bind  bones  together  in  the 
form  of  ligaments;  it  serves  to 
connect  muscles  to  bones  or  other 
gtnu'ttires  in  tlie  forui  of  tendons; 
and  it  forms  an  investing  or  pro- 
tecting structure  to  various  organs 
in  the  form  of  membranes.  Exam- 
ples of  where  it  serves  this  latter 
office  are  to  be  found  in  the  mus- 
cular fascisi:  or  sheaths,  the  [M^ri- 
osteum,  and  perichondrium;  the 
investments  of  the  various  glands 
(such  as  the  tunica  albnginea  tes- 
tLs,  the  capsule  of  the  kidney, 
ete.),  the  investing  sheath  of  the  nerves  (perineurium)  and  of  various  organs,  as 
the  penis  and  the  eye  (sheath  of  the  corpora  caverinna  and  oorptis  s|K)ngiosum  and 
sclor(»tic).  But  in  all  these  parts  the  student  imtst  bear  in  mind  tliat  tlie  elastic 
tissue  enters  in  greater  or  less  proportion,  it  presents  to  the  naked  eye  the  appear- 
ance of  silvers-white  glistening  fibres,  covered  over  with  a  Quantity  ot  loose,  noccu- 
lent  time  which  bin<&  the  tibros  together  and  carries  the  blood-vessels.  It  is  not 
pOQseSMKl  of  any  elasticity,  and  has  ftidy  the  very  slijrlite^t  evten^ibilitv  :  it  is  exceed- 
ingly strong,  so  that  upon  the  application  of  any  external  violence  the  bone  with 
which  it  is  connected  will  firacture  before  tiie  fibrous  tissue  will  give  way.  When 
examined  under  the  microeoope  it  is  found  to  consist  of  waving  bands  or  bundles 
of  minute,  transparent.  hotito<fr>iic(,iis  filaments  or  fibrilbe  li.M  together  bv  an  allni- 
minous  semifluid  cement-substance  (I'^ig.  14).  In  ligaments  and  tendons  these  bun- 
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dies  run  panillel  with  each  other ;  in  membranes  they  intersect  one  another  in  dif- 
ferent places.  The  bundles  have  a  tendency  to  split  up  longitudinally  or  send  off 
slips  to  join  other  bundles  and  receive  others  in  return.  The  cells' occurring  in 
white  fibrous  tissue  are  often  called  '*  tendon-cells."  They  are  situated  on  the  sur- 
face of  groups  of  bundles,  and  are  quadrangular  in  shajie,  arranged  in  rows  in  single 
file,  each  cell  being  separated  from  its  neighbors  by  a  narrow  line  of  cement-sub- 
stance.   The  nucleus  is  generally  situated  at  one  end  of  the  cell,  the  nucleus  of  the 
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Cfiiincctlve  Tlssm-  iKIiMn  and  NnMe  Smith):  n,  the  —  " 
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la  b.  a  network  of  tine  clantie  libren.  (firom  Quiin's  Anatump,  K.  A.  ScbAfcr). 

adjoining  cell  being  in  close  proximity  to  it  (Fig.  15).  Upon  the  addition  of  acetic 
acid  to  white  fibrous  tissue  it  swells  up  into  a  glassy-looking,  indistinguishable  nia.ss. 
Wlien  boiled  in  water  it  is  converte<l  almost  completely  into  gelatin. 

Yellow  Elastic  Tissue. — In  certain  pjirts  of  the  luxly  a  tissue  is  found  which 
when  viewed  in  mass  is  of  a  yellowish  color,  and  is  possessed  of  great  ela4!ticiiy ;  so 
that  it  is  cjipable  of  ccmsiderable  extension,  and  when  the  extending  force  is  with- 
drawn returns  at  once  to  its  original  condition.  This  is  vellow  ehustic  tissue,  in 
which  the  elastic  fibres  greatly  prepomleratc,  to  the  almost  complete  exclusion  of  the 
white  fibrous  element.  It  is  found  in  this  condition  in  the  ligamenta  subflava,  in 
the  vocal  conis,  in  the  longitudinal  coat  of  the  trachea  and  bronchi,  in  the  inner 
coats  of  the  blooil-vessels,  especially  the  larger  arteries,  and  to  a  very  considerable 
extent  in  the  thyro-hyoid,  crico-thyroid,  and  stylo-hyoid  ligaments.  It  is  also  found 
in  the  ligamentum  nucha;  of  the  lower  animals.  When  viewetl  under  the  microscope 
(Fig.  10),  it  is  seen  to  consist  of  an  aggregati<m  of  curling  fibres  with  a  well-defined 
outline.  They  are  ctinsidenibly  larger  in  size  than  the  fibrilhe  of  the  white  fibrous 
element,  and  vary  much,  being  from  the  ^  ^  ^  ^  to  j-f^  of  an  inch  in  diameter.  The 
fibres  fonn  bold  ami  wide  curves,  branch,  and  freely  anastomose  with  each  other. 
They  are  homogeneous  in  appearance,  and  have  a  tendency  to  curl  up,  esjiecially  at 
their  broken  ends.  In  some  parts,  where  the  fibres  are  broad  and  large  an«l  the 
network  close,  the  tissue  presents  the  appearance  of  a  membrane,  with  gaps  or  per- 
forations corres|M)nding  to  the  intervening  space.  This  is  to  be  found  in  the  inner 
coat  of  the  arteries,  ami  to  it  the  name  of  ffnrntrated  nwmhrane  has  been  given  by 
Henle.    The  yellow  elastic  fibres  remain  unaltered  by  acetic  acid. 

Areolar  tissue  is  so  called  because  its  meshes  are  easily  distende<l,  and  thus  sep- 
arated into  areola;  or  spaces,  which  all  ojwn  freely  into  each  other,  and  are  consotjuently 
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eMily  blown  up  with  ftir  or  permeated  by  fluid  when  injected  into  any  part  of  the 

lL»ttU€*.  Such  spaces,  however  ilo  not  exist  in  the  natural  eonililion  of  tlfe  hody.  but 
the  whole  tim»ue  forms  one  unbrukeu  meuihrane  composed  of  a  number  of  interiaciug 
fii»i«s»  vurioittly  saperimpoeed.  Henoe  the 
term  the  cellular  meoabrane  "  is  in  many 
parts  of  the  ImxIv  more  aj»jtroj)riate  than  its 
more  modern  <  ifulvalent.  The  chief  use  of 
the  areolar  ti8.sue  is  to  bind  parts  together; 
while  by  the  hzitv  of  its  fibres  and  per- 
meability  of  itr*  areohv  it  allows  them  to  move 
on  each  otiier,  and  affords  a  ready  exit  for 
intiammalory  and  other  effused  fluids.  It 
is  one  of  the  most  extensively  distributed 
of  all  the  tissues  in  the  hotly.  It  is  found 
beneath  the  skin  in  a  continuous  layer  all 
over  the  body,  coiiiaetiitg  it  to  the  subja- 
eent  parts.  In  the  same  way  it  is  situated 
beneath  the  nnuoii.s  and  serous  membrane. 
It  is  also  fouinl  between  muscles,  vessels, 
and  nerves,  forming  investing  sheaths  for 
them  and  eonnecting  them  with  sorronnd- 
ing  structures.  In  addition  to  this,  it  is 
found  in  the  interior  of  orpins,  binding 
together  the  various  lol>es  and  lobules  of 
the  compound  glands,  the  Taiions  coats  of 
the  hollow  viscera,  and  the  fibres  of  mns- 
<  ]r<.  etc..  aii'l  tlius  forms  one  of  tlit^  most 
important  coiineciiug  media  of  the  various 
structures  or  organs  of  which  the  body  is 
made  np.  In  many  parts  the  areolae  or  in* 
fer»[mres  of  areobir  tissue  are  occupied  by 
fatH-ells,  constuuting  mlijunie  tiMite,  which 
will  presently  be  described. 

Areolar  tissue  presents  to  the  naked  eye 
a  florc-ulent  appearance,  somewhat  like  spun  silk.  When  stretched  out,  it  is  seen  to 
ciMisist  of  delicate  soft  elastic  threads  interlacing  each  other  in  every  direction,  and 
forming  a  network  of  extreme  delicacy.  When  examined  under  the  microscope,  it 
is  seen  to  consist  of  white  fibres  and  dastic  fibres  intercrossing  in  all  directions,  and 
unite<l  together  by  a  homogeneous  cement  or  ground-substance,  and  filled  by  eellolar 
elements,  whii  li  contain  the  protoplasm 

out  of  which  the  whole  is  developed  and  Fio.  17. 

regenerated. 

These  cell-spaces  may  be  brought 
into  view  by  treating  the  tis-sue  with 
nitrate  of  silver  and  exposing  it  to  the 
light.  This  will  color  the  fibres  and 
ground-attbstanoe,  leaving  the  odl- 
spaces  unstained. 

The  cells  of  areolar  tissue  (Fig.  17) 
are  <^  two  kinds:  1,  flattened  trans- 
parent cells,  with  an  oblong  nucleus 
and  more  or  less  branched,  and  often 
uniteil  together  by  thin-branched  pro- 
cesses ;  and  2,  granular  cells,  some  of 
which  are  of  the  siae  of  white  blood-corpuscles,  and  like  them  possessed  of  amceboid 
movements:  others  are  of  larger  size,  and  do  not  exhibit  amoeboid  movements  to 
any  appreciable  extent.    They  lie  imbedded  in  the  grouud-substance,  and  in  some 
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situations,  where  tlie  areolar  tissue  is  loose  and  the  sjiiict's  larjio  so  as  to  contain 
several  cells,  they  furm  a  sort  ut*  lining  for  it.  lu  other  situations,  where  the  ti:>sue 
forms  a  membranous  Uyer,  the  flattened  oella^  here  unbranchetl,  form  an  q)itheUa]- 
like  covering  to  its  surmoe. 

Vessels  and  Nerves  of  Connective  Tissue. — Tho  l>hioil-rixHi  ls  u{  connwtive 
tissue  are  very  few — that  is  to  say,  there  are  few  actually  destined  for  the  tissue 
itself  although  many  vessels  may  jjermeate  one  of  its  forms,  the  areolar  tissue^  car- 
rying* blood  to  other  structures'  In  white  fibrous  tissue  the  blood-vesseb  usually 
run  parallel  to  the  longitudinal  buiidlt's  and  between  thetn,  8endiii<r  tnnisverse  eom- 
uunicating  branches  across,  and  in  i»ume  forms,  as  the  periusteum  and  dura  mater, 
being  fairly  numerous.  In  the  yellow  elastic  tissue  the  blood-vessels  also  run  between 
the  fibres,  and  do  not  penetrate  them.  Li/m^fhatic  vessels  are  very  numerous  in  most 
forms  of  coinu'ctivc  tissue,  especially  iu  the  areolar  tissue  hcncntli  the  skin  ami  the 
mucous  and  .serous  .surfaces.  They  are  also  found  in  abundance  in  the  bheaths  of 
tendons,  as  well  as  iu  the  tendons  themselves.  Nerve$  are  to  be  found  in  the  white 
fibrous  tissue,  where  they  terminate  in  a  special  manner;  but  it  is  doubtful  whether 
any  nerves  terminate  in  areolar  tissue;  at  all  events,  they  have  not  yet  been  demon- 
strated, and  tlie  tissue  is  jxissessed  of  very  little  sensibility. 

Development  of  Connective  Tissue. — Fibrous  connective  tissue  is  developed 
from  embryonic  connective-tissue  cells  derived  from  the  mesoblast.  At  an  early 
period  of  development  it  consists  of  nucleated  cell.*«  and  a  mueo-albuminous  fluid, 
which  suhse(|uently  becomes  a  pellucid  jelly  and  fonns  the  ground-substance.  In 
this  grouud-bubstajice  the  two  varieties  of  fibres  become  develoj)eil.  As  to  the 
muateit  in  which  they  do  so,  there  are  two  Uieories,  some  believing  that  they  are 
developed  from  the  protoplasm  of  the  cdls,  Othen  that  they  are  formed  by  a  deposit 
in  the  jirround-substance.  In  the  former  ca.se  the  protophusm  of  the  cells  is  converted 
wholly  into  elementary  fibres,  the  nucleus  disappearing;  or  else  the  periphenil  part 
of  the  protoplasm  produces  the  fibrous  tissue,  the  original  cdl  growing  again  to 
its  original  size,  and  then  throwing  ofT  a  fresh  portion  to  form  a  new  cell,  and  itself 
persistintr  in  contact  with  the  fibres  it  has  formed  as  a  permanent  connective-tissue 
corpuscle. 

Yellow  elastic  fibres  are  said  by  some  to  be  formed  bv  the  processes  of  stellate 
embryonal  cells,  which,  joining  with  pn)cesses  of  other  cells,  foriu  the  elastic  fibres. 

Three  special  forms  of  connective  tissue  must  be  described:  the  mucoid,  the 
lymphoid  or  retifurm,  and  l)asement-membrane». 

1.  The  mucoid  or  gelatinous  exists  ehietly  in  the  "jelly  of  Wharton,"  which 

forms  the  bulk  of  the  umbilical  cord  and  in  some  other 
situations  in  the  f(ctus,  as  in  the  pulp  of  yoiiu^r  teeth  an<l 
in  certain  stages  of  the  development  of  connective  tis.sue 
in  various  regions.  In  the  adult  the  vitreous  humor  of 
the  eye  is  formed  of  the  same  material.  This  tissue  con> 
siats  of  nucleated  cells,  which  branch  and  become  con- 
ntH'te<l  so  as  to  form  trabecuhe.  in  wiiieli  is  contained  a 
jellv-like  substance  containing  the  ciiemaal  j)nnciple  of 
mucus,  or  muetn,  and  in  smaller  quantities  albumen,  but 
no  gelatin:    Sometimes,  as  in  the  vitreous  humor  of  the 

eye,  the  cell-^  di^^nftpear  and  the  Jelly  only  vi-iiiains. 

2.  Retiform,  adenoid,  or  lymphoid  i  <>imecii\e  tis- 
sue (Fig.  IH)  is  found  extensively  in  many  parts  of  the 
body,  often  surrounding  the  minute  blood-vessels  an<l 
foniiiiiLT  the  cotnnietK-einent  <»f  lyiiij)batic  cbaniiels.  It 
is  formed  of  an  interlacement  of  very  hne  Hbres,  at  the 
nodal  points  of  which  stellate  cells  are  situated.  The 
interstices  of  the  fibres  mc  filled  with  therouided  gran- 
ular corpuscles  of  the  lymph.  The  nrurnijlia,  or  fine 
gelatinous  connei  tive  tissue  w  hieli  supjK)rt.s  the  nervous  elements  in  the  cerebro-spiual 
axis  and  in  the  retina,  is  regarded  as  a  modified  form  of  the  retifoim  connective  tissue. 
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3.  Baaement-nMmbraoM,  fonnerly  described  as  homogeneous  membranes,  are 

reallv  a  fcrin  of  connortive  tissn*'.  Tliey  constitute  the  supporting  membrane,  or 
membrana  propria,  8U|)portiug  the  epithelium  of  mucous  membranes  or  secreting 
glandi;,  and  in  other  sitnatiotts.  By  means  of  staining  with  nitrate  of  silver  they 
may  be  shown  to  consist  of  flattened  cells  in  close  apposition,  and  form  therefore  an 
example  of  an  epithelioid  armngement  of  connecri\ »  -tissue  cells. 

Adipose  Tissue. — In  aimo.si  all  parts  of  the  body  the  ordinary  are<jlar  tissue 
contaioA  a  variable  4uantity  of  adipose  or  fatty  tissne.    The  principal  situations 

Fio.  19. 


(klgb  pew«i);  a.  tttt^lkc  appMianee,  ftoia  cnntanjntion  of  Ikttr aeUa. 

where  it  is  not  found  are  the  subcutaneous  tissue  of  the  eyelids,  the  penis  and 
scrotum,  the  nymphie,  within  the  cavity  of  the  cranium,  and  in  the  lungs,  except 
near  their  roots.  Nevertheless,  its  distribution  is  not  nniform,  in  some  parts  being 
collectt'il  in  great  abundance,  as  in  the  subcutaneous  tissue,  especiallv  nf  the  abdo- 
men, aruLind  the  kidneys,  on  the  surface  of  the  heart  between  the  furrows,  and  in 
some  other  situations.  Lastly,  fat  enters  largely  into  the  formation  of  the  marrow 
of  bones.   A  distinction  must,  kow> 

ever,  be  made  between  fat  and  adipose  F'o 
tissup.  the  latter  being  a  distinct  tissue 
— the  former  an  oily  matter,  which  in 
addition  to  forming  adipose  tissue  is 
also  widely  present  in  the  body,  as  in 
the  fat  of  tlie  brain  and  liver  and  in  the 
blood  aud  ch^de,  etc. 

Adipose  tissue  (Fig.  19)  consists  of 
a  number  of  vesieies  varying  in  size, 
but  of  about  the  average  diameter  of 
of  an  inch.  They  are  formed  of 
an  exceedingly  delicate  structureless 
membrane  filletl  with  fatty  matter, 
which  is  lifjuid  during  life,  but  be- 
comes solidified  after  death.  Thoy 
are  round  or  spherical  where  they 
have  not  been  subjected  to  pressure; 
otherwi.se  they  assume  a  more  or  less 
angular  outline.  A  nucleus  is  alwavs 
preziont,  and  can  be  easily  demonstrated 
ny  staining  with  logwood ;  in  the  naUai' 
tm  oimdition  it  is  so  compresstHl  by  the  contained  oily  matter  as  to  be  scarcely  recog- 
nisaUe.    These  fat'Cells  are  contained  in  clusters  in  the  areolar  of  fine  connective 


I>cvclopuicnt  of  Fat  (Kk-lii  and  Noble  Siuitb):  a,  minuM 
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Keptn :  d,  the  Kround-iubotance,  containiug  numerous 
ijiii  ii-ated  <'<-ii'-.  M>me  of  which  uc  more  dlsttnctly 
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tissue,  and  are  held  together  mainly  by  a  network  of  capillaiy  blood-veeselB,  whidb 

■re  distributed  to  them. 

Fat  iii  an  inorganized  substance,  consi^iting  of  a  I14U1U  material  (gl^xehn)  in 
combination  with  certain  fatty  acids,  Btearic,  palmitic,  and  oleic.  Sometimes  the 
acids  separate  spont^meously  before  the  fat  is  examined,  and  are  seen  under  the 
microscope  in  a  crystalline  form,  as  in  Fi<r.  UK  a.  By  boilinj:  the  tissue  in  other  or 
strong  alcohol,  the  fat  may  be  extracted  from  the  vesicle,  which  i»  then  seen  empty 
and  shrunken. 

Fat  is  said  to  be  first  detected  in  the  human  embryo  about  the  fourteenth  week. 

Accnrdinir  m  Klein,  tlie  fat-cells  are  formed  by  the  transforma*;  71  of  the  proto- 
phi^mic  connective-tissue  corpuscles,  into  which  small  ^dobiilcj^  of  lat  find  their  wav, 
and  increase  until  they  distend  the  corpuscle  into  the  tliin  mantle  of  protoplasm  which 
forms  the  cell-wall,  and  in  which  its  nacleos  is  still  to  be  seen  f  Fig.  20).  Others  of 
the  connective-tissue  corpuscles  are  transformed  into  the  vessels  and  the  lymphatic 
tissue  which  accompanies  the  vessels. 


FIOMBNT. 

In  various  parts  of  (lie  body  jdgment  is  found ;  most  frequently  in  epithelium- 
cells  and  the  celh  of  connective  tissue.    Pif^mented  epithelial  cells  are  found  form- 
ing the  external  layer  of  the  retina  (Fig.  21)  and  on  the  posterior 
Ffo.  21.     snrfoce  of  the  iris.    IMgment  is  also  foond  in  the  epithelial  cells  of 


the  deeper  layers  of  the  cuticle  in  some  parts  of  the  body,  such  a.<$  the 
gSSR^   areola  of  the  nipple  and  in  colored  patches  of  skin,  and  especially  in 
^2S2&S^  t^^i^  s^'D  of  the  colored  races,  and  also  in  hair.    It  is  also  found  in 
™™™     the  epithelial  celb  of  the  olfactory  regions  and  of  the  membranouiii 
«8"ent^n8of  labyrinth  of  the  ear. 

In  the  connective-tissue  cells  pigment  is  frequently  met  with  in 
the  lower  vertebrates.  In  m.nn  it  is  found  in  tiie  cljoroid  coat  of  the  eye.  and  in 
the  iris  of  all  but  the  light-blue  eyes  and  the  albino,  it  \»  also  occaiiionally  met 
with  in  the  cells  of  retimrm  tissue  and  in  the  pia  mater  of  the  upper  part  of  the 
spinal  cord.  Theee  celh*  are  characterized  by  their  larger  size  and  branched  pro- 
cesses, which,  as  well  as  the  body  of  the  cells,  are  filled  with  frtaimlcf.  The  pig- 
ment consistJi  of  dark-brown  or  black  granules  of  very  small  size,  closely  packed 
together  within  the  cdls,  but  not  invadmg  the  nucleus.  Occasionally  the  pigment 
is  yellow,  and  when  occurring  in  the  cells  of  the  cuticle  constitutes  "  freckles.'* 


CARTIIaAGB. 

Cartilage  id  a  non-vascular  structure  which  is  found  in  various  parts  of  the 
bod^— in  adult  life  chiefly  in  the  joints,  in  the  parietes  of  .the  thorax,  and  in 
vanouB  tubes,  such  a,s  the  air^passagea,  nostrils,  and  ears,  which  are  to  be  kept  per- 
mnnetitly  open.  In  the  firtn?  at  nn  early  period  the  ;rrcater  part  of  the  skeleton  is 
cartilaginous.  As  this  cartilage  is  afterward  replaced  bv  bone,  it  is  called  temvo- 
rary,  in  contradistinction  to  that  which  remains  unossified  during  the  whole  of  uCt, 
and  which  is  ealled  /» rmanent. 

rartila<:e  i>  divided,  according  to  its  niinntc  ?!tnu'ture,  into  true  or  hyaline  rar- 
tilage,  Htirous  or  tibro-cartilage,  and  yellow  or  ehostic  or  reticular  cartilage.  Jiefides 
these  varieties  met  with  in  the  adult  human  subject,  there  is  a  variety  called  cellular 
eartSag€y  which  consists  entirely,  or  almost  entirely,  of  cells,  united  in  some  cases 
by  a  network  of  very  fine  fibres,  in  otin  r  case*:  ai»|iarenilv  destitute  of  any  intercel- 
lular substance.  Tfiis  \<  found  in  the  external  ear  <d  ratn.  mice,  and  ?*onie  other 
animals,  and  is  present  in  the  chorda  dorsalis  of  the  humuu  embryo,  but  is  not  found 
in  any  other  human  structure.  The  various  cartilages  in  the  body  are  also  classified, 
according  to  their  function  and  position,  into  articular,  interarticular,  costal,  and 
membraniform. 
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Hyaline  cartilagre,  which  may  be  taken  as  the  type  of  this  tissue,  consists  of  a 
jrri«ily  mass  of  a  Hnu  consistence,  but  of  considerable  elasticity  and  of  a  pearly- 
ldiii>b  color.  Except  where  it  coats  the  articular  ends  of  bones  it  is  enveloped  in 
a  fibroiLS  membrane,  the  perichomlnitin,  from  the  vessels  of  which  it  imbibes  its 
nutritive  tluids.  beiri<;  itself  destitute  of  blood-vessels ;  nor  have  any  nerves  been 
traced  into  it.    Its  intimate  structure 

i*  verv  simpif.    If  a  thin  .slice  is  ex-  Fio-  22. 

amined  under  the  microscope,  it  will 
he  found  to  consist  of  cells  of  a  round- 
««1  or  blunilv  anjnjlar  form  Ivin?  in 
jrroaps  of  two  or  more  in  a  granular 
or  almost  homogeneous  matrix  (Fijr. 
'2'2).  The  cells  when  arranged  in 
groups  of  two  or  three  have  generally 
a  straight  outline  where  they  are  in 
contact  with  each  other,  and  in  the 

-A  ♦        tl,^.;^         ,r.^4'<>i.<w.»»  .-^i,.,.]       Uumiiu  Cariiliigc-tt-'lU,  fnitn  the  Cricoid  Cartilage  (raagnl- 

rcft  ot  tneir  circumierence  are  round-  tied  sio  times), 

eti.    The  cell-contents  consist  of  clear 

translucent  protopla.sm  containing  minute  granules,  and  imbe<lded  in  this  are  one  or 
two  nuclei,  having  usually  a  granular  appearance,  but  occa-sionally  being  clear  and 
oocupie<l  by  one  or  more  nucleoli.  The  cells  are  imbedded  in  cavities  in  the  matrix 
calle<l  rartilaije  htnintv,  which  are  lined  by  a  distinct  transparent  membrane  called 
the  capsuh.  Each  lacuna  is  generally  occupietl  by  a  single  cell,  but  during  the 
divisitm  of  the  cells  it  may  contain  two,  four,  or  eight  cartilage-cells.  By  boiling 
the  cartilage  for  some  hours  and  treating  it  with  concentrated  mineral  acid,  the  caj>- 
snle  may  be  free<l  from  the  matrix,  and  can  then  be  ilcmonstrated  as  a  distinct  vesi- 
cle containing  the  cells.  By  exposure  to  the  action  of  an  electric  shock  the  cell 
assumes  a  jagged  outline  and  shrinks  away  from  the  interior  of  the  capSule.  ^ 

The  matrix  is  transparent  and  apparently  without  structure,  or  else  presents  a 
dimly  granular  appearance,  like  ground  glass.  According  to  some  obsen'ers,  after 
prolonge<i  maceration  bundles  of  fine  connective-tis.sue  fibres  may  be  noticed  in  it. 
It  is  believe<i  by  mmo  histologists  that  the  matrix  is  permeate<l  by  a  number  of  fine 
channels  which  conne<*t  the  lacuna?  with  esich  other,  and  that  these  canals  c<mimu- 
nicHte  with  the  lymj)hatics  of  the  perichondrium,  and  thus  the  structure  is  permeated 
with  a  current  of  nutritious  fluid. 

The  articular  cartilages,  the  temporary  cartilages,  and  the  costal  cartilages  are 
all  of  the  hyaline  variety.  They  present  minute  differences  in  the  size  and  nhape 
of  their  cells  and  in  the  arrangement  of  their  matrix.  In  the  articular  cartilagt«, 
which  show  no  tendency  to  ossification,  the  matrix  is  finely  granular  under  a  high 
power;  the  cells  and  nuclei  are  small  and  are  disposed  parallel  to  the  surface  in  the 
superficial  part,  while  nearer  to  the  bone  they  become  vertical.  Articular  cartilages 
have  a  tendency  to  .split  in  a  vertical  direction,  probably  from  some  peculiarity  in 
the  intimate  structure  or  arrangement  of  the  component  parts  of  the  matrix.  In 
di.«ease  this  tendency  to  a  fibrous  splitting  becomes  very  manifest.  Articular  car- 
tilage is  not  covere<l  by  perichondrium,  at  least  on  its  free  surface,  where  it  is 
exposed  to  friction,  though  a  layer  of  connective  tissue  can  be  traced  in  the  adult 
over  a  small  part  of  its  circumference  continuotis  with  that  of  the  synovial  mem- 
brane; and  here  the  cartilage-<"ells  are  more  or  less  branched,  and  pa.ss  insensibly 
into  the  branchtnl  connective-tissue  corpuscles  of  the  synovial  membrane. 

Articular  cartilage  forms  a  thin  incrustation  u|)on  the  joint-surfaces  of  the  bones, 
and  its  elasticity  enables  it  to  break  the  force  of  any  concussion,  whilst  its  sm(M)th- 
ness  affords  ease  aiul  freedom  of  movement.  It  varies  in  thickness  according  to  the 
shape  of  the  Xmno  on  which  it  lies;  where  this  is  convex,  the  cartilage  is  thickest  at 
the  centre,  where  the  greatest  pressure  is  received ;  and  the  reverse  is  the  case  on 
the  (-oncave  surfaces  of  the  bones.  Articular  cartilage  appears  to  imbibe  its  nutri- 
ment partly  from  the  vessels  of  the  neighboring  synovial  membrane,  partly  from 
those  of  the  bone  upon  which  it  is  implanted.    Mr.  Toynbee  has  shown  that  the 
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CoMhI  CiiriilHKc  from  n  Man  >rsi-iii)  •>ix  yean  of 
ghi'vviiiK  tile  i1i-\eloi>iiii  nt  iif  tibnms  structure  in  the 
mutrix.  In  sfveral  iHtrtlouK  of  the  spcctmen  two 
or  tbne  nnentiona  of  oelia  An  aaen  enclaiwl  la  • 
IMireat  eell-w«ll  (bigb  powei^ 


minute  veBsela  of  the  cancellouB  tissue  as  they  approach  the  ardciilar  dilate 

and  fonn  arclu  s.  and  then  return  into  the  substance  of  the  bone. 

Temporary  cartilaffe  aud  the  process  of  its  ossification  will  be  described  with 
13uuu. 

In  the  ooetat  oartilaces  the  celb  and  nuclei  are  laive  and  the  matrix  has  a  tend- 
ency to  fibrous  Striation,  especially  in  old  age  (Fig.  2'^.    These  cartihiges  are  also 

very  prone  to  ossifv.  In  the  thickest  j>arts 
•f  the  cobtiil  curtilages  a  few  large  vascu- 
lar channels  may  be  detected.  This  ap- 
pears at  first  sight  an  exception  to  the  state- 
ment that  cartilage  is  a  non-vascular  tissue, 
but  is  not  so  really,  for  the  vessels  give  no 
branches  to  the  cartilage-substance  itself, 
and  the  channels  may  rather  be  looked  ufion 
as  involutions  of  the  perichondrium.  The 
ensiforiu  cartilage  may  be  regarded  as  one 
of  the  costal  cartilages,  and  the  cartilages 
of  the  nose  and  of  the  laryn.x  and  trachea 
reseinlilo  them  in  microscojiii-al  characters, 
except  the  epiglottis  uid  cumicula  lii>Tn- 
gis,  which  are  of  the  reticular  variety.  The 
hyaline  cartilages,  especially  in  adult  and 
advance<l  life,  are  prone  to  eaU  ify :  that  is. 
to  say,  to  have  their  nuitrix  permeate<l  by 
the  salts  of  lime  without  anv  appearance 
of  true  bone.  The  process  of  calcification 
occurs  also,  and  still  more  frequently,  ac- 
cording to  Hollett.  in  such  cartilages  as  those  of  the  trachea,  which  are  prone  after- 
ward to  conversion  into  true  bone. 

Fibro-oarUlaffe  consists  of  a  mixture  of  white  fibrous  tissue  and  cartilaginous 
tissue  in  various  proportions ;  it  is  to  the  first  of  these  two  constituents*  that  its  flex- 
ibility and  toughness  are  chiefly  owing,  and  to  the  latter  it-^  ehisticity.  When  exam- 
ined under  the  microscope  it  is  found  to  be  made  up  of  tibrous  connective  tissue 
arranged  in  bundles,  wiw  cartilage-cdls  between  the  bundles,  which  to  a  certain 

extent  resemble  tendon-cells,  but 
Fio.  24.  niay  be  distinguished  from  them 

by  beiiiL'  surrounded  by  an  iu- 
▼estin_  cipsule  and  by  their 
being  less  flattened  (Fig.  24). 
The  fihr(»-cartilages  a<lmit  of 
arrangement  into  four  groups — 
interarticttlar,  connecting,  cir- 
cumferential, and  stratiform. 

The  interarticular  flbro- 
cartllafiree  (wf/zmv)  are  flat- 
tened fibro-cartilaginous  plates, 
of  a  round,  oval,  triangular,  or 
sickle-like  form,  inlcipose<l  be- 
tweeji  tlu-  articular  i-artilages  of 
certain  joints.  They  are  free  on 
both  surfiMca,  thinn«>  toward 
their  centre  than  at  their  cir- 
cumference, and  held  in  position  by  their  margins  and  extremities  being  connected  to 
the  surrounding  ligaments.  The  synovial  membrane  of  the  joint  is  prolonged  over 
tJiem  a  dicnt  distance  from  their  attached  margins.  They  are  fi»und  in  the  temporo- 
maxillary,  sterno-clavicular,  acromio-clavicular,  wrist,  and  knee  joints.  These  carti- 
lages  are  usually  found  in  those  joints  which  are  most  exposed  to  violent  concussion  and 


White  FlIntNU  Otitltafe  lh>m  the  Semilunar  Dlxk  of  Uia  fMAUar 
Jotat  of  aa  Ox  (nwcalfled  100  tlmea). 
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MbjaeC  to  fivquent  movement.  Their  use  ia  to  maintain  the  apposition  of  the  opposed 
surfaces  in  their  various  motions,  to  increovse  the  dojitli  of  the  artiiular  surfaces  and 
give  ease  to  the  glitiinj^  movement,  to  moderate  the  eft'ects  of  great  pn^ssure,  and  to 
deaden  the  iuteni^ity  of  the  shocks  to  which  the  part.H  may  be  submitted.  Professor 
Hnmpbry  has  pointed  oat  that  these  mtenurticalar  fibro-cartilages  serve  an  import- 
ant purp<3se  in  increasing  the  variety  of  movements  in  a  joint.  Thus,  in  the  knee- 
joint  there  are  two  kinds  of  motion — viz.  angular  movement  and  rotation — althouirh 
it  i«  a  binge-joint^  in  which,  a^  a  rule,  only  one  variety  of  motion  i:i  penuittcd ;  the 
fimner  movement  taking  f^aoe  between  die  condyles  of  the  femur  and  the  inter- 
artienlar  cartilage^  the  latter  between  the  cartilage  and  the  head  of  the  tibia.  So, 
.il^^,  in  the  temporo-maxillary  joint,  the  upward  and  downward  movement  of  open- 
ing and  shutting  the  mouth  takes  place  between  the  cartilage  and  the  jaw-bone,  the 
gnnding  movement  between  the  glenoid  cavi^  and  the  cartilage,  the  Utter  moving 
with  the  jaw-bone. 

The  connecting  flbro-cartUag-es  are  interposed  hetween  tlie  hnnv  surfaces  of 
those  joints  which  admit  of  only  slight  mobility,  as  between  the  bodies  of  the 
ver^me  and  the  pubic  bones.  They  form  disks  which  adhere  doedy  to  both  of 
the  opposed  bones,  and  are  comjxised  of  oonomtrie  rings  of  fibrous  tissue,  with 
cartilaginous  1anun;c  interpose<i,  the  former  tiasae  predominating  toward  the  cir- 
cumference, the  latter  toward  the  centre. 

The  circumferential  flbro-cartalaires  consist  of  a  rim  of  fibro-cartilage  which 
swTonnds  the  margin  of  some  of  the  articular  cavities,  as  the  cotyloid  cavity  of  the 
hip  and  the  glenoid  cavity  of  the  shoulder;  thej  serve  to  deepen  the  articular  sur- 
face an<l  to  protect  the  edges  of  the  bone. 

The  stratiform  flbro-cartilafres  are  those  which  form  a  thin  layer  in  osseous 
grooves  through  which  the  tendons  of  certain  muscles  glide.  Small  masses  of  fibro- 
cartilages  are  also  developed  in  the  tendons  of  certain  niuseles  where  they  glide  over 
bones,  a.s  in  flie  tendnns  of  the  jhtoikmis  ionijiis  and  the  tihialis  posticus. 

The  yellow,  or  reticular,  elastic  cartilage  is  found  in  the  human  body  in  the 
aaricle  of  the  external  ear,  the  Eustachian  tubes,  the  oomicula  laryngis,  and  the 
epiglottis.  It  consists  of  cartilage-cells  and  a  matrix,  the  latter  being  pervaded  in 
every  direction,  except  immediately  around  each  cell,  by  a  network  of  yellow  elastic 
fibres  branching  and  ana^stomos- 
inir  in  all  Erections  (Fig.  25). 
Till  fihr^-s  resemble  those  of 
\  t  l|.>\\  ela>tie  tissue,  both  in  ap- 
pearance and  in  being  unafiected 
by  acetic  acid ;  ana  according 
to  Kollett  their  continuity  with 
the  elastic  fibres  of  the  neigh- 
boring tissue  admits  of  being 
denKmstrated. 

The  distinguishing  ft>ature 
of  cartilage  as  to  its  rhemical 
com|)osition  is  that  it  yields  on 
boiling  a  substance  called  ckoii' 
dn'n.  very  similar  to  (gelatin, 
but  differing  from  it  in  not 
being  precipitated  by  tannin. 
According  to  Kiihne,  there  is 
a  small  amount  of  gelatin  in  hyaline  cartilage.  Virehow  bdieves  that  the  semilunar 
di-iks  in  the  knee-joint  are  wrongly  denominated  cartilages,  since  they  yield  no 
chondrin  on  boiling  ;  and  he  appears  to  regard  tlicm  !ls  a  modification  of  a  tendinous 
structure,  which.  ho\«evcr,  agrees  with  the  cunilu^cs  in  the  important  particular  of 
bong  noii'Vascalar. 


Fio.  S5. 
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BONE. 

Btructvire  and  Physical  Properties  of  Bone. — Bono  is  one  of  the  Imrdesi 
structures  of  the  animal  hody ;  it  pomeaees  also  a  certain  la-^ixe  of  toughness  and 
elasticity.  Its  color,  in  a  fresh  state,  is  of  a  pinkish-white  externally  and  deep  red 
within.  On  examining  a  section  of  any  bone  it  is  seen  to  he  eoni])o>L(l  of  two  kinds 
of  tissue,  one  of  wliich  is  dense  and  compact  in  texture,  like  ivory;  the  othei  (on- 
sists  of  slender  fibres  and  lamella?,  whicu  join  to  form  a  reticular  structure ;  this, 
from  its  resemblance  to  lattice-work,  is  called  eanceHous.  The  compact  tissue  is 
always  placed  on  the  exterior  of  the  bone;  the  cancellous  is  always  internal.  The 
relative  quantity  of  those  two  kinds  of  tissue  varies  in  different  bones  and  in  difl'erent 
parts  of  the  same  bone,  as  strength  or  lightneK^  is  requisite.  Clo.'^e  exauiinatiou  of 
the  compact  tissue  shows  it  to  be  extrwelv  porous,  so  that  the  difference  in  strno' 
tare  lietween  it  and  the  cancellous  tissue  clepends  merely  upon  the  difTerent  amount 
of  soliil  matter  and  the  size  an<l  number  of  sfjaces  in  caeli,  the  cavities  being  sninll 
in  the  compact  tissue  and  the  solid  matter  between  them  abundant,  while  in  the 
cancellous  tissue  the  spaces  are  large  and  the  solid  matter  in  smaller  quantity. 

Bone  during  life  is  permeated  by  vessels  and  is  enclosed  in  a  fibrous  membmne, 
the  pniokft  uniy  by  means  of  wliich  many  of  these  vessels  reach  the  hard  ti.^sue. 
If  the  periosteum  is  stripped  from  the  surlace  of  the  Uviug  bone,  small  bleeding 
points  are  seen  which  mane  the  entrance  of  the  periosteal  vessels;  and  on  section 
daring  life  every  part  of  the  bone  will  be  se^  to  exude  blood  from  the  minute 
vessels  which  laiuifv  in  it.  Tlie  interior  of  the  hnnes  of  the  limlis  presents  a  cylin- 
drical cavity  filled  with  marrow  and  lined  by  a  highly  vascular  areolar  structure 
failed  the  medullary  tnembrane  or  internal  periosteum,  which,  however,  is  rather 
the  areolar  envelope  of  the  cells  of  the  marrow  than  a  definite  membraDe. 

Tlie  Periosteum  adheres  to  tin-  surface  of  the  Vtones  in  nearly  every  part,  except- 
ing at  their  cartilaginous  extremities.  Where  strong  tendons  or  ligaments  are  attached 
to  the  hone  the  periosteum  is  incorporated  with  them.  It  consists  of  two  layers 
closely  united  together,  the  outer  one  formed  chiefly  of  connective  tissue,  containing 
occasionally  a  few  fat-cells;  the  inner  one,  of  elastic  fibres  of  the  finer  kind,  form- 
ing dense  membranous  network-;,  wliich  can  lie  a^ain  separated  into  several  layers. 
In  young  bones  the  periosteum  i.s  thick  and  very  vascular,  and  is  uuiniaieiy  con- 
nected at  either  end  of  the  bone  with  the  epiphysial  cartilage,  but  less  closely  with 
the  shaft,  from  which  it  is  separated  by  a  layer  of  sofl  blastema  contain inL'  a  num- 
ber of  frramdar  corpuscles  or  **  osteobhust,s,"  in  which  ossification  proceeds  on  the 
exterior  of  the  young  bone.  Later  in  life  the  periosteum  is  thinner,  less  va«ieuiar. 
and  the  osteoblasts  have  become  converted  into  an  epithelial  layer,  which  is  separated 
from  the  rest  of  the  periosteum  in  many  places  by  cleft4ike  spaces,  which  are  sup- 
posed to  serve  f  )r  the  transmission  of  lymph.  The  periosteum  serves  as  a  nidus  for 
the  ramification  of  the  vessels  previous  to  their  distribution  in  the  bone ;  hence  the 
liability  of  bone  to  exfoliation  or  necrosis  when  denuded  of  this  membrane  by  injury 
or  disease.  Fine  nerves  and  lymphatics,  which  generally  accompany  the  arteries, 
may  al^<»  he  demonstrate*!  in  the  periosteum. 

The  Marrow  not  only  fills  up  the  cylindrical  cavity  in  the  shafts  of  the  long 
bones,  but  also  ocetipies  the  spaces  of  the  cancellous  tissue  and  extends  into  the 
larger  bony  <  anals  (  Haversian  canals)  which  contain  the  blood-vessels.  It  differs  in 
coinpo^^itimi  in  ditlVrent  bones.  Tn  the  .shaft-s  of  adult  long  bones  the  marrow  is  of 
a  t/cllow  color,  and  contains,  in  100  parts,  06  of  fat,  1  of  areolar  tissue  and  vessels, 
and  '3  of  fluid,  witli  extractive  matter,  and  consists  of  a  matrix  of  fibrous  tisKue  sup- 
porting numerous  blood-ves.HeIs  and  cells,  most  of  which  are  fat-cells,  but  some  few 
are  "marrow-cells."  In  the  flat  and  slnni  IxMies.  in  the  articular  ends  of  the  long 
bones,  in  the  bodies  of  the  vertebm^.  in  the  cranial  dipioe,  and  in  the  sternum  and 
ribs,  it  is  of  a  red  color,  and  contains,  in  100  parti>,  7o  of  water  and  2o  of  solid 
matter,  consisting  of  albumen,  fibrin,  extractive  matter,  salts,  and  a  mere  trace  of 
fat.  The  red  marrow  consists  of  a  small  quantity  of  areolar  tissue,  blood-ves.scls, 
and  numerous  cells,  some  few  of  which  are  iatr-cclU,  but  the  great  majori^  roundish 
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nncletted  cells,  the  tnie  "  mairrow*cdlb  "  of  K^Iiker.  These  nwrrowocelU  retemble 
In  a|i{peanuice  the  wtiitc  eorpra^IeH  uf  the  Uood,  3Ikd,  like  them,  po.s.sess  aoKeboid 
moi-.'Mients.  Dcvasionally  tla  v  inav  ht*  ?*c<*!i  to  posses.**  a  slightly  pinki.«fi  hiio,  and 
it  haa  bet^n  stated  bv  Neutuanu  thai  they  are  then  in  a  tramiitional  6ta;^'e  Iniweea 
narrow-eelb  Mid  red  blood-oorptisclee,  and  that  one  of  the  sources  of  blood-globules 
is  the  marrow  of  tlif  ^itongy  bones. 

G iant-i^lh {jnyt'.lu-ithi'pu-^.  f>>>fewI(tMf.<t).  large,  multinucleated,  protopUuuuic masses, 
are  ulso  to  be  found  in  both  sorU^  of  adult  marrow. 

Vessels  of  Boos.— The  blood-veeBels  of  bone  are  very  numerous.  Those  of  the 
compact  tusue  are  derived  fixim  a  close  and  dense  network  of  ve.<.sels  runiifving  in 
the  periosteum.  From  this  membrane  y<»^sHs  pa««  into  the  minute  orifices  in  the 
CJmpact  tissue,  running  through  the  canals  which  traverse  its  substance.  Tlie  can- 
celiou^i  tiiisue  ia  »tipplied  in  a  similar  way.  but  by  a  les»  numerous  jset  of  larger  ves- 
sels, which,  perforating  the  outer  compact  tissue,  are  dbtributed  to  the  cavities  of 
the  spongy  portion  of  the  horw.  In  the  long  bones  numerous  apertures  may  be  seen 
at  the  end*  near  the  articular  snrfact^,  somo  of  which  give  passage  to  the  arteries 
of  the  larger  set  of  vessels  referred  to ;  but  the  most  numerous  and  largest  apertures 
are  for  the  veins  of  the  oaneellous  tissue,  which  run  separately  from  the  arteries. 
The  meflullury  canal  in  the  shaAs  of  the  long  bones  is  supfilied  by  one  large  artery 
(or  Hometiraeft  more),  which  enters  the  bone  at  the  imtrifnt  foramen  (situate*!  in  most 
cases  near  the  centre  of  the  shaft),  and  perforates  obliquely  the  compact  structure. 
The  nedultary  or  nutrient  artery,  usually  accompanied  by  one  or  two  veins,  sends 
branches  upward  and  downward  to  supply  the  medullary  membrane  which  lines  the 
©entrtil  cavity  and  the  adjoining  eannlf.  The  mmifications  of  this  vessels  imasto- 
mmc  with  the  arteries  both  of  thu  cancellous  and  compact  tissues.'  lu  most  of  the 
flat  and  in  many  of  the  short  si)ongy  bones  one  or  more  large  apertures  are  observed, 
which  transmit  to  the  central  parts  of  the  bone  vessels  corresponding  to  the  medul- 
lary arteries  and  veins.  The  veins  emerge  from  the  long  bones  in  three  places 
(KoUiker):  (1)  by  one  or  two  large  veins  which  accompany  the  artery;  (2)  l>y 
numerous  large  and  small  veins  at  the  articular  extremities;  (3)  by  many  sniull 
reins  whii^  arise  in  the  compact  substance.  In  the  flat  cranial  bones  the  veins  are 
large,  very  numerous,  and  run  in  tortuons  canals  in  the  diploic  tissue,  tltc  sides  of 
the  canals  being  formed  by  a  thin  lamoUa  of  bone  |)erforated  here  and  then-  for  the 
passage  of  branches  from  the  ai\iacent  cancelli.  The  same  condition  is  also  found 
in  all  cancellous  tissue,  the  veins  being  enclosed  and  supported  by  osseous  structure, 
and  having  exceedingly  thin  toatd.  When  the  bony  structure  is  divided,  the  vessels 
remain  patulous,  and  do  not  contract  in  the  canals  in  which  they  are  contained. 
Uence  the  constant  occurrence  of  purulent  absorption  after  amputation  in  those 
cases  where  the  stump  becomes  inflamed  and  the  cancellous  tissue  is  infiltrated  and 
Whed  in  pus. 

Lymphatic  Vessels,  in  atldition  to  t]io>e  found  in  the  periosteum,  have  been 
tnice<l  by  Cruikshiink  into  the  substance  of  bone,  and  Klein  describes  them  as  run- 
ning in  the  Haversian  canals.  Nervu  are  distributed  Ireely  to  the  periosteum,  and 
accompany  the  nutrient  arteries  into  the  interior  of  the  bone.  They  are  said  by 
Kolliker  to  be  mo^t  nnmernns  in  the  articular  extremities  of  the  long  bones,  in  the 
renebne,  and  in  the  larger  tiat  bones. 

Ifizmts  Anatomy. — The  intimate  structure  of  bone,  which  in  all  essentml  par^ 
ticulars  is  identical  in  the  compact  and  cancellous  tissue,  is  most  easily  studied  m  a 
transvfr><'  tion  from  the  compact  wall  of  one  of  the  long  bones  aft^  maceration, 
such  as  is  shown  in  Fig.  2G. 

If  this  is  examined  with  a  rather  low  power,  the  bone  will  be  seen  to  be  map- 

'  TbiB  vii'w  iji  not,  however,  entcrtaiiu^l  by  a!l  anntoniit(t».  Mr.  Charles  Sluurt  helievvs  ilmt,  in 
many  i-.i-e-*  .a  all  events  the  ves-.ols  <>i  ttie  |><Tiostciim  snpjily  unly  the  fircnmferenfial  lanielltr  on 
tll«  wirfiM?*'  of  tbe  sbafi  of  the  lK>ne.  which  «r«  formed  from  tbU  raetiihrane,  and  that  the  whole  of 
th*  t«a  of  ita  atnutlire  U  supplied  by  the  vc^twls  of  the  mednllarj  membrane,  and  that  only  very 
CXC«fXioa«lljr  does  anr  uiastmnfleM  take  place  between  the  two  Mts  of  vea-xeln.  C'ertainlv.  In  one 
nicftMcnpic  section  wnich  I  had  an  4>pponuoitj  of  examining  through  the  kindnew  uf  Mr.  Stuart 
ikii  sppwrad  to  be  the  osa 
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fed  oat  into  a  number  of  circular  dbtrieta,  each  one  of  which  oonsistB  of  a  ceutml 
ole  siUTounded  by  a  numb«r  of  ooneentric  rings.    I'hese  districts  are  termed  Ha- 

veriian  %j/9tam;  the  central  hole  is  an 
^*  Haoenian  emal,  and  the  rings  around 

are  layers  of  honc-tiBSue  arranged  con- 
centrically Hiouiul  the  central  canal,  and 
termed  innwlhe.  Moreover,  on  closer  ex- 
amination it  will  be  found  that  between 
these  lamelltt,  and  therefore  alto  ar> 
ranged  coiicontrically  artMiiid  tlic  central 
canal,  are  a  number  of  little  <laik  specks, 
the  lacuna',  and  that  these  lacuna*  are 
connected  with  each  other  and  with  the 
central  Haversian  canal  1  v  a  number  of 
fine  dark  lines  wliich  nnUate  like  the 
spoko)  ot  u  wheel,  and  arc  called  canalic- 
hK,  All  theee  etmcturee,  the  Hav^an 
canal,  the  concentric  lamellae,  the  lacunae, 
and  the  canaliculi.  may  he  seen  in  anv  sin- 

§le  Haversian  system  forming  a  circular 
iatrict  round  a  central  canal.  Betwem 
these  circular  syKtems,  filling  in  the  irreg^ 
iilar  intervals  which  are  left  between  tlietn. 
are  other  lamellae,  with  tlieir  lacuna'  and 
canaliculi,  running  in  various  directions,  but  more  or  less  curved  (Fig.  27).  These 
are  termed  intentitial  lameUn.  Again,  other  lamelhe.  for  the  most  part  found  on 
the  surface  of  the  lioiic,  are  arranged  concentrically  to  the  circinnference  of  bone, 
cnnsfifnting.  as  it  were,  a  single  Haversian  system  of  the  whole  hone,  of  which  the 
iiietiuUary  cavity  would  represent  the  Haversian  canal.  These  latter  lamellae  are 
termed  eiretiimfertnllialf  or  by  some  authors  primary  or  fwndamentalj  lamdlte,  to 

Fio.  27. 


From  H  Traii>\(  r>L'  Section  of  the  DIaptonto  of  the 
Uunieru<«  (nmKiiitk-d  3S0  time*):  a,  H«vem«n Mnnls; 
b,  lacunir,  wltu  their  cHiialirull  In  tlu-  laniellre  of 
these  onali;  c,  lacuna:  nf  the  Inturbtitiat  lamella*; 
d,  others  at  th«  auritace  of  the  Havenian  ^aienw, 
with  canalieall  goiiig  off  fton  one  ride. 


Truntvorsp  Portion  of  0'ini>ai  t  1  i>,-uc  of  fk>ne  (Uiftttniii^'l  aljout  1  jci  UiHiiu'tcrs-SliariM.) ). 

(listinL'uish  tlit  in  from  those  laiil  down  around  tlo-  axis  of  the  Haversian  canaU, 
which  arc  then  tenncd  .'^ceomhiry  or  si>ecial  lamelhe. 

The  TTavertian  eanah,  seen  as  round  holes  in  a  transreree  section  of  bone  at  or 
about  the  centre  of  each  Haversian  WTStem,  roav  be  denionstrated  to  be  true  canals 

if  a  lonL'ilinlinal  section  be  made,  as  in  Fig.  2!'.  It  will  then  be  -con  that  these 
round  boles  are  tubes  cut  across,  which  run  parallel  with  the  longitudinal  axis  of 
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the  bone  finr  •  thort  diHtance,  and  then  branch  and  communicate.    They  vary  con- 

sidcr.ihly  in  size,  some  beinfr  as  larjie  as  jl^j  of  an  inch  in  diameter;  the  average 
size  being,  however,  about  of  an  inch.  Near  the  medullary  cavity  the  canals 
•re  largv  thaa  those  near  the  surfiuse  of  the  bone.  Each  canal  contains  a  blood- 
rend,  one  or  two  lymphatics,  and  the  larger  ones  also  contain  a  small  qunnti^  of 

marrow.  Those  on  the  surface  of  the  l»one  open  by  minute  orifices,  and  those  near 
the  medullary  cavity  open  in  the  same  way  into  this  space,  so  that  the  whole  of  the 
bone  is  permeated  by  a  Kystem  of  blood>veBsel8  running  through  the  bony  canals  in 
the  centre  of  the  Haversian  systems. 

The  Iniih  lJir  are  thin  jdates  of  bone-tis.sne  encirclin^r  the  central  canal,  ami  might 
be  compared,  for  the  sake  of  illustration,  to  a  number  of  sheets  of  paper  pasted  one 
after  ano^er  around  a  central  hollow  cylinder.  After  macerating  a  piece  <^  bone 
in  dilute  mineral  acid  these  himellte  may  be  Stripped  off  in  a  loniritudinal  directum 
as  thin  films.  If  one  of  tlux-  is  examined  with  a  high  power  iMider  the  microscope, 
it  will  be  found  to  he  comj)osed  of  a  finely  reticular  structure,  prciienting  the  appear- 
ance of  lattice-work  made  up  of  very  slender,  transparent  fibres,  decus-nating  obliquely, 
and  coalescing  at  the  points  of  intersection  so  vm  to  form  an  exceedingly  delicate 
network.  In  many  places  the  various  lamelhe  may  he  seen  to  be  held  to;_'ether  by 
tapering  fibres,  whidi  run  obliquely  through  them,  pinning  or  bolting  tbem  together. 
These  hbres  were  first  described  by  Sharpey,  ana  were  named  by  him  perforating 

The  lacunce  are  situated  between  the  lamellae  and  consist  of  a  number  of  oblong 
spares.  In  an  ordinary  microscopic  .section,  viewed  by  transmitted  light,  they 
appear  as  dark,  oblong,  opaque  spots,  and  were  formerly  believed  to  be  solid  cells. 

quently,  when  it  was  seen  that  the  Haversian  cuials  were  channels  which 
lodge  the  vessels  of  the  parti  and  the  canaliculi  minute  tubes  by  which  the  plasma 


KiicleHtc'l  Roni'-cfUs  and  tlirir  PriKH  --' 
conUined  in  ibe  bone-lacunse  and  ttielr 
cmmUcoU  ntpMllvclr  {fmm  •  taatlaa 
ttmogh  tli»t«tibtaof  inidaltaw— 
KJ«lA  MMl  KoM*  Smith). 

of  the  blood  circulates  through  the  tissue,  it  was 
taught  that  the  lacunre  were  noUow  spaces  filled 
during  life  with  the  same  fluid,  and  only  lined 
(if  lined  at  all)  by  a  delicate  membrane.  But 
this  view  appears  also  to  be  delusive.  Ezami* 
nation  of  the  structure  of  the  bone  whan  recent 
le<l  Virchow  to  believe  that  the  laoiniv  are  really 
filled  up  during  life  with  a  nucleated  cell,  the 
processes  from  whidi  pass  down  the  canaliculi — 
a  view  which  is  now  universally  receive<l  (Fig. 
2>*).  It  is  by  means  of  these  cells  that  tlie  fluids 
into  contact  with  the  ultimate  tissue  of  bone. 


Section  paralk-1  to  tbe  KurlkcvtHMn  Uie  Shall 

«r  the  Femur  (mAgsiitied  100  ttmeij :  a.  Ha* 

vi  r>l!iii  ciiiinls;  b,  lacuna?  j<ecn  tmm  the 
si'lt;:  (-,  oiluTs  seen  frmn  the  stirftie*  lo 
lamella:  wbicb  are  cut  tiorizontally. 

necessary  for  nutrition  are  brought 
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The  vanaliculi  are  exceedingly  minute  channels  which  pass  aerost  the  lumelln? 
and  connect  the  lacuna:  with  neighboring  laciinse  and  also  with  the  Ilaverbiun  canal. 
From  this  central  canal  a  number  of  the  canaliculi  are  given  off^  which  radiate 
from  it  and  open  into  the  fir>{  set  of  laciin;c  arranged  around  the  Haversian  canal 
between  the  first  and  .second  lamella'.  From  these  lacunie  a  second  set  of  canal- 
iculi are  given  oil',  which  \>as6  outward  to  the  next  series  of  lacuna.',  and  so  on  until 
these  readi  the  periphery  of  the  Haversian  system ;  here  the  oanaliculi  given  off 
from  the  bust  series  of  lacuniB  do  not  communicate  with  the  lacuna?  of  noi<;liboring 
Haversian  systems.  Imt  after  passing  outward  for  a  short  <listanc<'  form  loops  and 
return  to  their  own  lacunar.  Thus  every  part  of  an  Haversian  »ystem  is  supplied 
with  nutrient  fluids  derived  from  the  vessels  in  the  Haversian  canals  and  traversing 
the  canaliculi  and  lacunae. 

The  Itone-celb  are  contained  in  the  lacunjr,  which,  howovcr.  tliev  do  not  com- 
pletely fill.  They  are  tiattened  nucleated  celU,  which  A'lrchow  hai»  shown  are  homol- 
ogous with  those  of  connective  tissue.  The  cells  are  hranched,  and  the  branches, 
espedallv  in  young  bones,  pass  with  the  canaliculi  from  the  lacunas. 

If  a  longitudinal  section  be  examined,  as  in  Fig.  2\\  the  appearances  are  iden- 
tical. The  appearance  of  concentric  riuus  is  replaced  by  that  of  lamella^  or  rows 
of  laennse  paralld  to  the  course  of  the  Havowan  canals,  and  these  canals  appear 
like  half-tuhes  instead  of  circular  spaces.  The  tubes  are  seen  to  branch  and 
communicate,  so  that  each  separate  Haversian  canal  nni<  only  a  short  flistance. 
In  other  respects  the  structure  has  much  the  same  appearance  as  in  transverse 
sections. 

In  sections  of  thin  plates  of  bone  (as  in  the  walls  of  the  cells  which  form  the 
cancelhms  tissue)  the  Haversian  canals  are  absent  and  the  canaliculi  open  into  the 
spaces  of  the  cancellous  tissue  (niedullarv  spaces),  which  thus  have  the  same  func- 
tions as  the  Haversian  canals  in  the  more  compact  hone. 

Chemical  Oompoeitkm. — ^Bone  consists  of  an  animal  and  nxk  earthy  part 
intimately  connected  together. 

The  animal  part  of  a  bone  may  be  obtained  by  immersing  the  bone  for  a  consid- 
Cfable  time  in  dilute  mineral  acid,  after  which  process  the  bone  comes  out  exactly  the 
same  shape  as  before,  but  perfectly  flexible,  so  that  a  long  bone  (one  of  the  ribs,  for 
example)  can  easily  lie  tied 
in  a  knot  (Fig.  8<i).  If  now  a 
transverse  section  be  made 
(Fig.  31),  the  same  eeneral 
arrangement  of  the  Haver^ 
^iaii  canals,  lamelhe,  lacu- 
me,  and  canaliculi  is  seen, 
though  not  so  plainly  as  in 
the  ordinary  section. 

The  earthy  part  may  be 
obtained  separate  by  calci- 
nation, by  which  the  ani- 
mal mater  is  completely 

burnt  out.    The  bone  will  still  retain  its  original  form,  but  it  will 
be  white  and  brittle,  will  have  lost  about  one-third  of  its  original 
weight,  and  will  crumble  down  with  the  slightest  force.  The 
earthy  matter  confers  on  bone  its  hardness  and  rigidity,  and  the  * 
animal  matter  it.s  tenacity. 

The  animal  base  is  often  called  cartilage,  but  difiVrs  from  it  in 
structure,  in  the  fact  that  it  is  sotler  and  more  Uexible,  and  tiiut 
when  boiled  with  a  high  pressure  it  is  almost  entirely  resolved  into 
gelatin. 

The  organic  constituent  of  bone  forms  about  ove-thlnl,  or  33.3 
per  cent. ;  the  inorganic  matter,  two-thirds,  or  CG.7  per  cent. ;  as 
is  seen  in  the  subjoined  analysis  of  Bersdius: 


[Fm.  30. 


Fio.  31. 


Seetton  of  liniie  aai-r  the  removal  of  the  tuthf 
matter  by  the  acUou  of  acid». 


nimto  tM  la  a 

knnt  nftcr 

ceratloi)  In  n  dt* 
lute  aekl  (from 
«  j'poolnu'n  pro- 
nerved  !n  Fpll 
(iMltooM 
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Organic  matter                       Gelatin  luiil  hlooil-veKMilf)   33.30 

C  I'ho)<pliate  of  liiut'   51.04 

Ciirlx)niitc  of  lime   11.30 

Fluoride  of  calcium    2.00 

I'liosphute  of  ma<!ne(iia   1.16 

Soda  and  chloride  of  sodium   1.20 


Inorfcanic 
or 

Earth  V  matter 


UM).00 

Some  chcmistj*  add  to  this  about  1  per  cent,  of  fat. 

Some  difference  exist.s  in  the  proportion  between  the  two  con8tituent.><  of  bone  at 
different  |H'riod.s  of  life.  In  the  child  the  animal  matter  predominates,  wheresus  in 
ageil  jHHjple  the  bones  contain  a  larmier  proportion  of  earthy  matter,  and  the  animal 
matter  i:*  deficient  in  quantity  and  quality.  Hence  in  children  it  \»  not  uncommon 
to  find,  after  an  injury  to  the  bones,  that  they  become  bent  or  only  partially  broken, 
whereas  in  old  |>eople  the  bones  are  more  brittle  and  fracture  taki>s  place  more 
readily.  Some  of  the  diseases  al.so  to  which  bones  are  liable  mainly  depend  on  the 
disproportion  between  the  two  constituents  of  bone.  Thus  in  the  flisea.>*c  calle<l 
rickets,  m  common  in  the  children  of  the  poor,  the  bones  become  bent  and  curve<l, 
either  from  the  .>'uperincumbent  weight  of  the  b(»dy  or  under  the  action  of  certain 
muscles.  This  de{>ends  upon  some  defect  of  nutrition  by  which  bone  becomes 
deprived  of  its  nonnal  proportion  of  earthy  matter,  whilst  the  animal  matter  is  of 
anhealthy  <piality.  In  the  vertebnc  of  a  rickety  subject  Dr.  Bostock  found  in  100 
{)arts  T'J.";")  animal  and  20.2'>  earthy  matter. 


Development  of  Bone. 


Km.  32. 


In  the  fetal  .skeleton  some  bones, 
such  as  the  long  bone-i  of  the  limbs, 
are  cartilaginous ;  others,  as  the  cra- 
nial ln.^nes,  are  membranous.  Hence 
two  kinds  of  o.ssification  are  describ- 
ed :  the  intrncartilaginom  and  the 
tut  rami' mbraitom ;  and  to  these  a 
third  is  sometimes  added,  the  ttub- 
periogfeal,  which,  however,  is  the 
same  as  the  second,  only  taking 
place  under  different  circumstances. 

Intrcu:artilaerinou8  Ossifica- 
tion.— .Just  before  ossification  be- 
gins the  bone  is  entirely  cartilagi- 
nous, and  in  a  long  bone,  which 
may  be  taken  as  an  example,  the 
process  commences  in  the  centre 
and  proceeds  toward  the  extrem- 
ities, which  for  some  time  remain 
cartilaginous.  Subsecpiently  a  sim- 
ilar process  commences  in  one  or 
more  jdaces  in  those  extremities, 
and  gradually  extends  through  it. 
The  extremity  does  not,  however, 
become  joincil  to  the  shaft  of  the 
bone  until  growth  has  cease<l.  but 
remains  sei»arate<l  by  a  layer  of 
cartilaginous  tissue  terme<l  epiphys- 
ial cartiltitff. 

The  first  step  in  the  ossification 
of  the  cartilage  is  that  the  carti- 
lage-cells, at  the  point  where  ossi-  Lonelttulinal  Sv<-ti<>n  throuxh  the  OMtlfyine  Portinn  of  n  I^mg 

6 .  „  _  1   ..  u:  1       Hone  in  tlif  lliimun  Enibryo:  o,  carillagluuu.<  rt-gioti;  b, 

cation  IS  commencing,  and  which     ^.gjon  of  mit  lued  matrix. 
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is  teniKHl  a  rmfn-  of  DKxification,  cnlarfre  niid  arran<re  themselvos  in  rows  (F\'^.  'i2). 
The  matrix  iu  which  they  are  imbedded  iucreaseti  iu  (juantlty,  so  that  the  celli)  become 
{iutha>  separated  from  each  otber.  A  deposit  of  calcareous  material  now  takes  plaoe 
in  this  matrix  Itt^  iween  the  rows  of  cells,  so  that  they  now  become  separated  from 
each  other  hy  loii;_Mtu(linal  columns  of  calcified  matrix,  presenting  a  Vnintilar  and 
opaque  appearance.  Here  and  there  the  matrix  between  two  cells  of  the  same  row 
aWbeoomes  calcified,  and  thus  we  have  transverse  bars  of  calcified  sulmtance  stretch- 
ing across  from  one  calcareous  column  to  another.  Thus  we  have  longitudinal  groups 
of  the  cartilage-crlls  cikIosimI  in  oMoiig  cavitit's  the  walls  of  which  are  formed  of 
calcified  matrix.     Tiuse  cuviiius  are  called  the  primary  areola  (Sharpey). 

At  the  same  time  that  this  process  is  going  on  in  the  centre  of  the  cartilage  of 
which  the  foetal  bone  consists,  certain  changes  are  taking  place  on  its  surfiwe.  Thb 
is  covered  by  a  very  vascular  membrane,  the  /"  riostcum,  on  the  inner  surface  of 
which — that  is  to  say,  on  the  surface  in  contact  with  tiie  cartilage — are  a  number 
of  cells  called  otteobUut*.    By  the  agency  of  these  cells  a  thin  layer  of  bony  tissue 


Fig.  34 


tin 
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Section  of  FaMnl  Bone  nf  (  at :  i>,  imiptiun  of  tli<>  snb- 
periustcul  tlsMif;  p.  lil>r<)Un  luyir  <•(  Iliu  imtI' ■■'iiiini ;  o, 
layer  of  ii5ti-<ili|a.<vts ;  im,  isulipt^rictsteal  Ixiiiy  <kcp<>i>il; 
M.  blood-venKcU  <>ccapivd  by  blood'COipoacIa  (ftom 
QiMiit'a  Anatomy,  E.  A.  Sckiler). 


part  oi  H  T/)ti>fltn<1iiinl  Peotlon  of  the  r>eTcl- 
oiiinc  Keniuri  l  m  Itiitibli :  u,  nRt(eno>l  csi^ 
tilm;i  -i  i  lls  :  I  iiliir;;i.tl  oartilaKt'-t-vUs :  C.rf, 
nfvviv  I  .rini'.l  ii'iir  .  <•,  o^tc>obla^t«  : /.  gi«ni- 
ceU-s  or  ii!>u-<>blii»u:  o.  A,  •bruiikcD  rarti- 
lasMclls  {tnm  AtUu  9/  MiMan,  Klein 
awl  Noble  Bmltb). 


is  being  formed  between  the  periosteum  and  the  cart ila^'e  bv  the  intrampmhrannm 
mode  of  ossification  pre^ientlv  to  he  described.  '  We  have,  then,  in  this  first  stage 
of  ossilication,  two  processes  going  on  simultaneously :  in  the  centre  of  the  carti- 
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hge  die  fimnatioii  of  •  number  of  oblong  spaces  formed  of  calcified  matrix  and 

otiitaining  the  curtilageHsells  enlarged  and  arranged  in  ^Toape,  and  on  the  surfiuse 

«)f  the  «'arti!iigc  the  fonnation  of  a  layer  of  tnie  niembrane-bone.    The  semnd  sta^ro 
consists  in  the  prolongatioD  into  the  cartilage  of  processes  of  the  dee|>er  or  o.stco- 
eenetic  layer  m  the  periosteum.    The  processes  consist  of  blood-vessels  and  cells 
(osteoblasts).     They  excavate  {)a.s8ages  through  the  new-fonne<l  bony  layer  by 
absorption,  and  juuw  throu^rh  it  into  tlie  calcified  matrix  (Fi;:.  -i-i).    Wherever  tlie»ie 
pn>c09»es  come  in  contact  with  the  calcified  walls  of  the  primary  areola?  they  absorb 
it,  and  thus  cau^  a  fusion  of  the  original  cavities  and  the  formation  of  larger  spaces, 
whidi  are  termed  the  tecondary  areola:  (Sharpey)  or  tnedttUary  spaces  (AlUlIer).  In 
tht-so  secondary  spares  the  original  cartilage-cells  disappear,  and  their  cavities  become 
filled  with  einbrvDiiic  marrow,  consisting  of  osteobla.sts  and  vessel;*,  and  derived,  sit 
all  events  in  part,  m  the  manner  described  above  from  the  o.steogeneiic  layer  of  the , 
periosteum.  What  becomes  of  the  cartilage-cells  is  not  finally  determined.  By  most 
nistologists  the^  are  believed  to  be  con- 
verted, after  division,  into  osteoblasts,  F«o.  3fi. 
and  iH)  a.Hsi>jt  in  forming  the  embrvoniu 
marrow.    Others,  on  the  other  hand, 
believe  that  they  are  simply  absorbed 
and  take  no  part  in  the  formation  of 
bone. 

Thos  fiu-,  then,  we  have  got  enlarged 

qiaces  (secondary  areohe).  the  walls  of 
wlii'  b  are  still  fonncd  by  calcifie<l  carti- 
Ugc-mutrix,  containing  an  embryonic 

Fig.  85. 


Trmn»Tcrv!  Sccii.in  fruta  the  Femur  of  a  Human  Em- 
bryo about  eleven  weekn  old:  a.  madallary  ilnua 
cot  tran«ver«fly.  anri  h.  anotlier  lonsitQdtnally ;  r, 
0Me>>bU9t«  :  <t,  newly-formed  oRseoua  mibstanrt' of 
•  llgbter  color :c,  that  of  greater  age:/,  laciinif  with 
§t  a  9bU  ittU  united  to  aa  otieublaAt. 


Vertical  St-ctlon  from  tlif  Ki\ev  <>r  ihf  (KkKVItib  Por- 
tion of  the  Dlaphv«.i-  "f  a  Mi-tainr-ul  Bone  from  a 
Foetal  Calf  (alter 'MulK-r) :  a.  RrouiKl  roas-n  of  the 
cartilage:  b.  of  the  bune:  r.  newly-fiMmad  bom* 
ceils  ill  pfoAle.  more  or  lo«>«  imU'dded  In  Intmell* 
ular  Miibatance:  d,  mt'iliillary  canal  in  proeeait  of 
formation,  with  vo-tN  uu«l  miilullary  cell*;  r../, 
bon*--i-<>lU  on  their  broad  aspect;  g,  oanlla|K>.oap- 
8ui.-.  HrrangeS  In  fows,  and  partly  wltb  ahnrnkaa 
cellbodiea. 


nanow,  derived  fitmi  the  processes  sent  in  from  the  osteogenetic  layer  of  the  perios- 
teum, and  consisting  of  blood-vessels  and  mnnd  cells,  osteoblasts  (Fig.  84).  some  of 
which  probably  are  derived  from  the  division  of  the  original  cartilage-cells,  which 
have  duappeaivd.  The  walls  of  these  secondary  areoln  are  at  this  time  of  only  inoon- 
sidenble  uickness,  bat  they  now  become  thickened  by  the  deposition  of  layers  of  new 
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bone  on  tlieir  interior.  This  proomti  takes  place  in  the  following  manner:  Some  of 
tlie  Of>tt'ol»la?its  of  tlic  (Miilu  voiiic  marrow,  after  undergoing  rapid  divi}«ion,  nrmnge 
themselves  as  an  epithelioid  hiyer  on  the  .surface  of  the  wall  of  the  ?5jmre  {V\'i.  'i-**). 
This  layer  of  osteoblast  iorvoA  a  bon^-  t^traiuiu,  and  thus  the  wall  oi  the  space  becomes 
gmduailj  covered  with  a  layer  of  trae  oaseoua  mibatance.  On  this  a  second  layer 
of  osteobla-sts  aminge  themselves,  and  in  their  turn  form  an  osseous  layer.  By  the 
re|)etition  of  this  process  the  origiTial  ravity  he<'omes  very  much  reduced  in  size,  ami 
at  hiAt  only  remains  a  small  cu  cula.r  hole  in  the  centre,  contuiuiuE  the  remains  of 
the  embryonic  manow ;  that  is,  a  blood-vessel  and  a  few  osteoblasts.  This  small  cavity 
eonatittttes  the  Haversian  canal  of  the  perfectly  ossified  bone.  The  successive  layers  of 
osseous  matter  which  have  been  laid  tlown  and  which  rnein  K-  tbi«s  central  canal  con- 
stitute the  lamellic  of  whichf  as  we  have  seen,  each  Haversian  system  i^  made  up.  As 
,  die  SQCceesive  layers  of  osteoblasts  form  osseous  tissue,  oertun  of  the  osteoblastic  cells 
remain  included  between  the  various  bony  layers.  The^e  continue  }>ersistent  and 
remain  as  the  corpuscle-  of  the  future  bono,  tfie  spHces  enclosing  them  forming  the 
lacunse  (Fig.  30).    The  uatde  of  the  formation  of  the  canaliculi  is  not  known. 

Such  are  the  changes  which  mav  be  observed  at  one  particular  point,  the  centre 
of  ossification.  While  th^  have  been  ^'oing  on  here,  a  similar  process  has  been 
prooff<lin<^  in  t!ir  «:imp  manner  toward  the  cikI  ef  tlio  shaft,  so  that  in  the  o^^sifviug 
bone  all  the  chiuiges  described  above  may  be  seen  in  different  parts,  from  the  true 
bone  in  the  centre  of  the  shaft  to  the  hyaline  cartilage  at  the  extremities.  The  bone 
thus  forme<l  differs  from  the  bone  of  the  adult  in  Ming  more  spongy  and  less  reg- 
ularly lainelliited. 

Thus  far,  then,  we  have  followed  the  steps  of  a  pro{'es>«  by  which  a  solid  bony 
majis  is  produced  having  vessels  running  into  it  from  the  periosteum.  Haversian 
canals  in  which  th(»e  vessels  run,  medullary  spaces  filled  with  foetal  marrow,  lacunie 
with  their  contained  bone-cells,  and  canaliculi  growing  out  of  tliese  hicuna\ 

This  process  of  ossificatioTi,  however,  is  not  the  ori^iri  of  the  whole  of  the  skeleton, 
for  even  in  those  buues  in  winch  the  ossification  pniceeds  in  a  great  measure  from  a 
single  centre  situated  in  the  cartilaginous  shaft  of  a  long  bone,  a  considerable  part 
of  the  origiimi  bone  is  formed  by  iotramembranous  ossification  beneath  the  ]>eri- 
ch»mdrinm  or  periosteum  :  so  that  the  girth  of  the  Hone  is  iiirren>ed  I'V  bony  dep<»sit 
from  the  deeper  layer  of  this  membrane.  The  shaft  of  the  bone  is  at  first  solid,  but 
a  tube  m  hollowed  out  in  it  by  absorption  around  the  vessels  passing  into  it,  which 
becomes  the  medullary  canal.  This  absorption  Is  supposed  to  be  brought  about  by 
Inrfre  "  giaiit-eells,"  which  have  loiiij  '  »'»■!»  recognized  as  a  constituent  of  fo-tal  mar- 
row, and  which  are  believed  by  Koiliker  tu  have  the  power  of  absorbing  or  dissolv- 
ing bone ;  and  he  has  therefore  named  them  osteoclasts."  They  vary  in  shape 
and  sisOf  and  are  known  by  containing  a  large  nund)er  of  clear  nuclei,  sometimes  a.s 
many  as  twenty.  The  occrirrfMiee  of  similar  cells  in  some  tumoia  of  bones  has  led 
to  such  tumors  being  denouiinated  myeloid." 

As  more  and  more  bone  is  removed  by  this  process  of  absorption  from  the  interior 
of  the  bone  to  form  the  medullar}'  canal,  so  more  and  more  bone  is  de|M)sited  on  the 
exterior  from  the  periostcnm,  until  at  leii^'tli  tlie  bone  has  attained  the  shape  and 
size  which  it  is  destined  to  retain  during  adult  life.  As  the  assification  of  the  car- 
tilaginous shaft  extends  toward  the  articular  ends,  it  carries  wiih  it,  as  it  were,  a 
layer  of  cartUage,  or  the  cartilage  grows  as  it  ossifies,  and  thus  the  bone  is  increased 
in  length.  During  this  period  of  growth  the  articular  end,  or  epiphysis,  remains 
for  some  time  entirely  cartilaginous:  then  a  bony  centre  app<'ars  in  it,  and  it  com- 
mences the  wime  process  of  intracariilaijinous  ossifieati(»n ;  but  this  process  never 
extencb  to  any  great  distance.  The  epii^yses  remain  separated  from  the  shaft  by  a 
narrow  cartilaginous  lay<  r  for  a  definite  time.  This  layer  ultimately  ossifies,  the 
distinction  between  slial't  and  epiphysis  is  obliteratefl.  nnd  the  bone  assume^  its  com- 
pleted form  and  shape.  The  same  remarks  also  aj»ply  to  the  proce.s*es  of  b<ine  which 
are  separately  ossified,  such  as  the  trochanters  off  Uie  femur.  The  bones,  having 
been  formed,  continue  to  grow  until  the  body  has  acquired  its  full  statun*.  Tliey 
increase  in  length  by  oesilcation  continuing  to  extend  in  the  epiphysial  cartilage, 
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which  goes  on  «jrowin«»  in  advance  of  tlu*  ossifvinfj  process.  Thev  increase  in  cir- 
ciiniferein-r  hy  (lt  |»<tsitinn  of  nrw  hone  from  the  <lee|H*r  layer  of  the  periosteum  on 
their  external  .«-uiiuce,  and  at  the  same  time  an  abMjrpiiuu  tukeb  place  from  within 
by  wbich  the  niedullary  caritr  is  increased. 

The  nieduUary  spaoM  which  characterize  the  cancellous  tissue  are  prcMliu  ed  hy 
thi-  ahsor|ition  of  the  orijjinal  f«tal  hone  in  the  same  way  as  the  ori;:inal  nu  diillarv 
canal  is  furmeU.  The  ilistiuction  hetween  the  cancellous  and  compact  tissue  appears 
to  depend  essentially  upon  the  extent  to  which  tliis  process  of  absorption  has  been 
earried ;  and  we  may  perhaps  remind  the  reader  that  in  morbid  states  of  the  bone 
inffarnrnntory  absorption  produces  exactly  the  same  change,  and  converts  portions  of 
huiie  naturally  compact  into  cancellous  tissue. 

Intramembnuioiis  Oesifloation. — ^The  intramembranotis  ossification  is  that  bv 
which  the  \mi\g»  of  the  vertex  of  the  .skull  are  entirely  formed.  In  the  hones  which 
are  s«)  developed  no  cartilaginous  mould  prece<les  the  appearance  of  the  h(iii(  -ti<sue." 
In  the  membrane  which  occupies  the  place  of  the  future  hone  a  little  network  of 
bony  spiculse  is  Hrst  noticed  radiating  from  the  point  of  ossification.  When  these 
rays  of  growing  bone  are  examined  by  the  microscope,  they  are  found  to  consist  of 
a  network  of  tine  dear  fibres  and  granular  corpuscles,  with  a  ground-substance 
between.  The  fibres  are  terme(}  ontfof/ciiir  fibres,  and  soon  become  darlc  and  gran- 
ular from  calcification,  and  a.s  they  calcify 
they  are  found  to  enclose  the  gmnidar  cor- 
puscles or  ''osteoblasts"  (Fig.  SI).  The 
calcification  not  <»nly  involves  the  osteogenic 
fibres,  but  also  the  ground-substance  of  the 
tissue  in  which  they  are  contained.  The 
corj)uscles  at  first  lie  U|ion  the  osteogenic 
fibres,  so  tlnit  they  can  be  remove«l  by  bru.sh- 
ing  the  speciiueu  with  a  hair-pencil  in  order 
to  render  the  fibres  clear;  but  they  gradually 
become  involved  in  the  ossifying  matrix  and 
form  the  corpuscles  of  the  future  bone,  the 
Spaces  in  wbich  they  are  enclosed  constitut- 
ing the  lacunae.   As  the  tissue  increases  in 

thlclcneSS  VeSSeb  shoot  into  it,  grooving  for  OrteobI«UfhMn  the  Priml  Bone  of.  Hnm«n  Em 
tbeni-'elves  spaces  or  channels  wliich  become 

the  Haversian  canals.  Thus,  the  intramem- 
branous  and  intracartilaginous  processes  of 
ossification  are  similar  in  Uieir  more  essential  features. 

The  nuniber  (d'  o.ssific  centres  is  different  in  different  bones.  In  most  of  the 
short  bones  o.<«sification  commences  by  a  single  point  in  the  centre,  and  proceeds 
toward  the  circumference.  In  the  long  bones  there  is  a  central  point  of  ossification 
for  the  shaft  or  diapbysis,  and  one  or  more  for  each  extremity,  the  epiphysis.  That 
for  the  .sliiift  is  first  tO  appear.  The  union  of  the  epiphyses  with  the  .'^haft  takes 
[dace  in  the  reverse  order  to  that  in  which  their  ossification  began,  and  appears  to 
be  regulated  by  the  direction  of  the  nutrient  artery  of  the  bone.  Thus,  the  nutri- 
ent arteries  of  the  bones  of  the  arm  and  forearm  are  directed  toward  the  elbow,  and 
the  epiphyses  of  the  bones  forming  this  joint  become  united  to  the  shaft  before 
fh'isH  iit  the  opposite  extremity.  In  the  lower  limb,  on  tlie  other  hand,  the  nutrient 
arteries  pass  in  a  direction  from  the  knee;  that  i,s,  upward  in  the  femur,  downward 
in  the  tibia  and  fibula;  and  in  them  it  is  observed  that  the  upper  epiphysis  of  the 
fc-mur  and  the  lower  epiphysis  of  the  tibia  and  fibula  become  first  united  to  the 

shaft. 

Where  there  is  only  one  epiphysis,  the  medullary  artery  is  directed  toward 
that  end  of  the  bone  where  ikere  is  no  additional  centre,  as  towud  the  acromial 
end  of  the  davicle,  toward  the  distal  end  of  the  metacarpal  bone  of  the  thumb 
and  great  toe,  and  toward  the  proximal  end  of  the  other  metacarpal  and  metatarsal 

Uines. 


bryo  thiru-t-n  wc«  l:s  olil  (nftiT  (m-i'i-hImiiut)  :  a, 
bony  si't)tn  with  the  ci  lN  >>I  the  Im  uii.i-;  li.  layers 
of  osteobUuts;  c.  ibv  iMUii  in  InuuUiun  lu  bone- 
coipoadea. 


Digitized  by  Google 


64 


GENERAL  ANATOMY, 


Besides  these  epiphyses  for  the  articular  ends,  there  are  others  for  projecting 
parts  or  prtwesses  which  are  formed  sejMirately  from  the  hulk  of  the  lK)ne.  F<»r  an 
account  of  the^e  tht}  reader  must  be  referred  to  the  description  of  the  individual 
bones  in  the  seqael. 

A  knowledge  of  the  exact  periods  when  the  epiphyses  become  joined  to  the  shaft 
is  often  of  preat  iinportaiicc  in  in('dico-le<rHl  injuries.  It  also  aids  the  surgeon  in 
the  diagnosis  of  many  of  the  injuries  to  which  the  joints  are  liable;  for  it  not  infre- 
quently happms  that  on  the  applicaticm  of  severe  foroe  to  a  joint  the  epiphyMS 
becomes  se])arated  from  the  shaft,  and  such  iiyories  may  be  mistaken  for  fracture 
or  dislocation. 


MUSCULAB  TISSUE. 

The  Muscles  are  forme<l  of  bundles  of  reddish  fibi'es  endowed  with  tlie  property 
of  contractility.  Two  kinds  of  muscular  tissue  are  found  in  the  animal  bod)' — viz. 
that  of  voluntary  or  animal  life,  and  that  of  involuntary  or  organic  lifeb  The  mus- 
cles of  animal  life  (striped  muscles)  are  capable  of  being  put  in  action  and  controUeti 
by  the  wi!!.  1'hey  are  compo.He<l  of  l)undles  of  fibres  eiK  loscd  in  n  delicate  web 
called  the  internal  perimy»ium,  in  contradistinction  to  the  sheath  of  areolar  tissue 
which  invests  the  entire  muscle,  the  external  perimynum.  The  bundles  are  termed 
fcueieuU;  they  are  prismatic  in  shape,  of  different  sizes  in  different  muscles,  and 

for  the  most  part  placed  parallel  to  one  aiKtther.  tliongh 
they  have  a  tendency  to  converge  toward  their  tendin- 
ous attachments.  £ach  fasciculus  is  made  up  of  a 
bundle  of  Jtbrfg,  which  also  run  parallel  with  each 
other,  and  which  are  .•separated  from  one  another  by  a 
delicate  connective  ti.ssue  derived  from  the  perimysium, 
and  termed  endomysiuin  (Fig.  38). 

A  muieular  fhrt  may  be  aaia  to  consist  of  a  soft 
contractile  substance  enclosed  in  a  tubular  sheath, 
named  by  Bowman  the  sarrnh  rnina.  The  fibres  are 
cylindrical  or  prismatic  in  shape,  and  arc  of  no  great 
length,  not  ext«iding,  it  is  said,  fiurther  than  an  inch 
an<I  a  halfl  They  end  either  by  blending  with  the 
tendon  or  aponeurosis,  or  else  by  becoming  drawn  out 
into  a  tapering  extremity  which  is  connected  to  the 
neighboring  6bre  by  means  of  the  sarcolemma.  Thdr 
breadth  varies  in  man  from  to  of  an  inch,  the 
average  of  the  majority  being  about  ji^.  As  a  rule, 
the  fil)res  do  not  divide  or  anastomose ;  but  occasionally,  especially  in  the  tongue 
and  facial  muscles,  the  fibres  may  be  seen  to  divide  into  several  brancheB.  ^  The 
precise  mode  in  which  the  muscular  fibre  joins  the  tendon  has  been  variously 
described  by  different  obsers'ers.  Tt  may,  perhaps,  be  suflicii-nt  lu  re  to  .say  that  the 
sarcoleninia,  or  membranous  investment  of  the  muscular  fibre,  appears  to  bec(mie 
blended  with  the  tissue  of  the  tendon  and  prolonged  more  or  less  into  the  tendon, 
BO  that  the  latter  forms  a  kind  of  sheath  around  the  fibre  (or  a  longer  or  shorter 
distance.  When  muscular  fibres  are  attached  to  the  .skin  or  mucous  metnbranes  their 
fibres  are  described  by  Uyde  Salter  as  becoming  continuous  with  those  of  the  areolar 
tissue. 

The  tareolemma  or  tubular  sheath  of  the  fibre  is  a  transparent,  elastic,  and 
apparMltly  homogeneous  membrane  of  considerable  toughness,  so  that  it  w  ill  some- 
times remain  entire  when  the  included  substance  is  nipturod.  (Sec  Fig.  •!!'.)  Un 
the  internal  surface  of  the  sarcolemnui  in  Mammalia,  and  also  in  the  substance  of 
the  fibre  in  the  lower  animals,  elongated  nuclei  are  seen  (Fig.  5G),  and  in  conneo> 
tion  with  these  a  row  of  granules,  apparently  fatty,  is  sometimes  observe<l.  Upon 
examination  of  a  muscnlar  fibre  by  transmitted  light  un<ler  a  siiflicicntly  liitrli  power, 
it  is  found  to  be  apparently  marked  by  alternate  light  and  dark  bauds  or  strise, 


Trati"-v»  r<!c  S<'ctl(.n  from  the  Ptemo- 
nirt^tnid  In  Mun  i nia>,'ri;)iiil  ."lO 
tiiiu->):  a.  external  p«rim)>ium: 
6.  Quriculnti;  e,  Iniemal  peitny** 
lum ;  d,  fibre. 
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which  p«.«w  transverxely  or  j^omewhat  obliquely  roun<l  the  fibre  (Fig.  •'^0).  The  dark 
»n<l  light  baivl-i  are  of  nearly  eijual  breadth,  and  alternate  witli  great  regularity. 
They  vary  in  brejulth  from  about  tlie  j^jf  to  the  j^(fjf  of  an^ inch.  Other  htriae 
longitudinally  over  the  fibres,  though  thej  are  teas  distinct  than  the  former. 
oniritiidinHi  striation  givee  the  fibre  the  appearance  of  being  made  up  of  a 
bundle  uf  tibrilhv.  The  muscular  fibre  can  be  broken  up  either  in  a  longitudinal 
or  transverse  direction  (Fig.  40).  If  hardened  in  alcoliol  it  can  be  broken  up  lou- 
ptadinallj,  and  f>rms  the  so-called  fibrilbe  of  which  some  suppose  the  fibre  to  be 

Vui.  3y. 


?hil 


Twu  Human  MtueiiUr  Flbm  (magnl- 
&V(>  limes) :  In  tbe  om.  tbe  imu- 
dJ«  of  SbrUla  (b)  Is  torn.  «nd 


as  Mcmptr 


FrH^rIIu■llt>  of  Stri|i^<1  Kk-mcnifiry  Fil-n-H.  sIimw  iii^;  a  cltaMict*  In 
•  •iip.i»lic  tlirfctliiiis  (iniiKiiirR''!  :4iiii  <liaiiuI«T>>  A,  l<>n;.'Uiiiliiiiil 
cleavage.  I'hv  kiiiKtMiiliiml  uiid  lniii.sVfr.so  liutm  are  both  &et:u. 
Some  longitDdiDSi  1  i  nes  are  darker  and  wider  tbao  tiM  tmt.  Mid 
U9  not  couUnuoiu  from  end  to  end.  Tlita  tesalta  fWvm  partial 

•eparatioaof  the  dbrilliP.  c.  fihrllln*  fiepArated  (Votii  one  uiiotlier 
by  Ttolence  at  iha  broken  tml  <>r  itu>  titirt-.  Hn<)  marked  by  truw> 
Terae  lines  equal  In  wUith  to  ihii»e  on  tin-  fil>rf  :  <-'  <•"  ffpn'sont 
two  appfaranit-t  commonly  pre-M-nteW  l.v  tlic  pj»™t<  <l  >.in;:le 
librtllK  (more  ttlfcbly  niaKniiied  > :  at  <-'  the  borders  nnd  tninsvur»e 
lines  are  all  perfectly  n-clilinear,  and  the  included  xpac-ea  ftr- 
feetiy  reclanatilar ;  at  c"  the  bordert  are  acailoped  and  the  itpaees 
bend-Ilke.  When  moM  dUtinet  and  delintUi  tm Sbrillu  pr<->«.nts 
the  fi inner  of  tlie«»  app*>amncei«. 
B,  trHnsviTit'  cleRvape  :  the  lomtiunliiml  litu'i  arc  M-nro-ly  visible. 
(I.  hu-oiii|ilfh- I'ructiirc  fiillou  iiin  till-  np|,.,>tl<'  s<irfui  us  of  ii  ilUk 
wliich  siri'trhcs  ncroiis  ilie  im<-rvHl  hikI  rt'tHlri!*  tlu-  tuii  frat.'- 
ments  in  citini'  )  tion.  The  edpe  and  surfnct;*  of  this  ili-k  a-o 
seen  to  Ik-  niinutfty  granuhirt  the  i;rnnulei«  (M^rrvspoinlinK  in 
size  to  the  tbiekne^a  of  the  disk  and  to  the  dintance  tietweeQ 
the  faint  loiteftudinal  lines;  b.  another  di^k  nearly  detached; 
V,  deuched  diak,  more  bisbly  masnUtod.  sbowlnc  tbe  sareotw 
dements. 


nade  op.  Each  fibril  is  marked  by  transverse  striie,  and  appears  to  consist  of  a 
single  row  of  minute  quadrangular  particles,  named  sarcous  elements  "  by  Bow- 
man. A  still  fiirther  division,  however,  i.s  capable  of  being  made,  and  each  of 
tbe^e  fibrilhc  may  be  tlividrd  into  niiiuite  threads  (Fig.  41.  n,  d).  consisting  of  an 
alteniatc  dark  and  light  spot.  After  e.\]>o»«ure  to  the  action  of  dilute  hydrochloric 
acid,  the  muscular  fibre  can  be  broken  transversely  (Fiff.  40,  b).  It  then  forms 
disks  or  plates  consisting  of  the  same  quadrangular  particles,  attached  by  their  lat> 
ernl  .stirfaees. 

I  pon  eloser  examination  with  a  very  high  |K>wer  the  appearances  l)econie  more 
complicatcil,  and  are  .nusceptible  of  various  interpretation.s.  The  tran.svei>e  f^tria- 
tion,  which  in  Figs.  39  and  40  appears  as  a  mere  alternation  of  dark  and  light 
band',  is  resolved  into  the  appeanince  shown  in  Fig.  41.  which  shows  a  series  of 
bmad  dark  banti.H  separated  by  a  light  band,  which  is  it.self  divided  into  two  bv  a 
<iark  8treak.  This  streak  is  termed  Krau.se'8  menibiune;  it  is  continuou.s  at  each 
end  with  tbe  Barcolemma  investing  the  muscular  fibre.  Thus  it  may  be  said  that 
the  fibre  is  divided  into  a  number  of  transverse  conipartni'  nts  by  this  iiieiiil>rane, 
each  compartment  containing  in  the  centre  m  dark  plate  with  a  bright  b<wil<  r  :il)ove 
and  below — that  is  to  say,  between  tlie  dark  central  part  and  the  membran*'  of 
Knuise.  This  appearance  is  e.\{)lained  by  some  as  deprading  on  some  optical  {)rop- 
crty  of  die  investment  of  the  separate  sarooiw  eloiMfits.  Thus  it  is  supposed  that 
the  sarcous  element.«i  have  an  opaqne  interior,  nnd  are  united  to  each  other  by  a 
transparent  envelope  or  cell-membrane,  tbe  sides  of  which  cohere  so  closely  as  only 
i 
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to  show  a  sincle  line,  wliilt;  tlieir  finis  an-  iMiit(  <l  l»v  soiiv'  fliffcrcnt  material  wbieli 
breaks  up  the  light  and  causes  a  tlark  band  or  row  of  dark  dots  lu  the  ceutre  of  the 
transparent  streak  farmed  by  the  cohesion  of  the  two  oell-membtiiiiee.  Mr.  SdiKfiMr 
describes  the  sarcous  elements  as  formed  by  an  aggregation  of  rod-like  nuusses  of 
protoplasm,  having  n)inide<l  fiids.  and  believes  that  the  two  bright  bands  and  inter- 
vening row  of  dark  d<»ts  are  the  result  of  the  diffraction  of  the  light  around  the«o 
rounded  ends,  "just  as  a  minute  oil-globule  in  water  appears  surrounded  with  a 
bright  halo  when  examined  under  the  microscope."  Krause  describes  the  structare 
of  striped  muscle  somewhat  differently.  The  dark  line  which  separates  the  two 
transparent  disks  .seen  in  Fig.  between  the  rows  of  sarcims  elements  is  a  trans- 
parent homogeneous  membrane,  the  uu  /nbraue  of  KrauHCf  continuous  with  the  .sar- 

Fio.41. 


A,  portion  <>i  H  MiMliuni-sized  Hunuui  Mutcolw  Fibre  (inaf-  luttTMl  <liik.  Tli*  ebief  maso  of  a  "  muKle- 
nifl(Hl  lu'Hrly  MM)  dlametcn).  << >uii>artraent"  Is  occnpii-<l  by  ibe  oontnenn 

B,  atepareted  Bundle?  of  FibriN.  equally  magnUlad:  O,  O,  dixk  composed  of  rtrroun  i'U'tneoli. 

taivi-r.  and  6,  6.  siuuller  <  .'ll.ctions ;  r,  (till  laudltf:  d;  (f.  Several  nuclei  uf  rouscle-oorpusrlea  ftN  MMmni. 

tb«  amallett  which  could  be  delMibed.  Mid  In  then  •  minuie  network. 


colonma  (Fig.  42).  The  transpajvnt  band  on  either  side  of  this  membrane  (trans- 
parent lateral  disk)  separates  on  either  side  the  sarooiis  elements  from  the  membrane 
of  Kniuse.  The  whole  space  compri.sed  between  two  adjacent  membranes  of  Krause 
and  the  corresponding  sarcolemnia  is  called  a'  mnflde-oompartinent.  Within  these 
eompartments  is  conudned  the  muscular  subetanoet  consisting  of  a  central,  dim, 
doubly-refracting  disk,  which  occnjties  the  greater  portion  (tf  the  compartment,  but 
is  se})arated  above  an<l  below  from  Krause's  mendnane  by  a  thin  layer  of  transpa- 
rent, homogeneom^  tluid-substance  which  is  singly  refracting.  The  central  doubly- 
refracting  portion  is  the  true  contractile  substance,  and  ap()ear8  to  he  homogeneous, 
but  in  reality  is  made  up  of  a  number  of  rod-shaped  elemcnt.s.  This  gives  the 
appearance  of  longitudinal  striation,  after  juist-mortem  changes  have  taken  {)lace, 
which  is  not  vi.sible  during  life.  in  the  centre  of  this  contractile  substance  a 
transparent  li^chter  band  can  sometimes  be  discerned ;  this  is  known  as  the  median 
disk  of  llt'ii-rii. 

Tills  form  of  muscular  fibre  composes  the  whole  of  tlic  voluntary  muscles,  all  the 
muscles  of  the  ear,  those  of  the  larynx,  pharynx,  tongue,  tlie  upper  half  of  the 
oesophagus,  the  heart,  and  the  walls  of  the  large  vans  at  the  point  where  they  open 
into  it.    The  fibres  of  the  heart,  however,  differ  very  remarkably  from  those  of 

other  stripe«l  mtisdcs.  They  are  .^mailer  Ity  one-third,  and  their  traii»verse  strijr 
are  by  no  means  so  distinct.    The  fibres  are  made  up  of  distinct  (piatirangular  cells 
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Anrt>*i'im'>-inv;  Nf  if-<  ii!nr  Ki1-r.->  'if  the 
Hr.irt.  ->  •  n  iii  n  l  ^ii ^-i", U'l  i rml  -  r- 
tioli.  <  III  Uh'  riL-lit  (111  liiiiu-  "I  liiu 
M'jiarMti'  •■ell?'  «  iiti  tin  ;!  iiu-  U-i  are 
exbibitcd  MttucwUul  (iiuKiumiuat- 


joined  end  to  end  (Fig.  48).    Each  eell  contains  a  clear  oval  naeleos  aitoated  near 

the  centre  of  the  coll.  The  oxtromities  of  the  cells  have  n  tctxlcncv  to  branch  or 
•  livi'lc.  the  subilivisions  uiiitiii;:  witli  offsets  from  otiicr  eells,  aii<l  tlius  j)ro(hi<*inf;  an 
aiiai>tom<ji!iis  of  the  fibres  (t  ig.  ■^'•^)-  l  be  connective  tijssne  between  the  bundles  of 
fibrw  ia  mnch  Um  than  in  ordinary  striped  mtiacle,  and  no  aaroolemma  has  been 
|>rove«l  to  exist. 

The  rijjtilhirii'it  of  striju'tl  iniisele  are  very  abuml  int  and  form  a  sort  of  rectangular 
network,  the  branches  of  which  run  longitudinally 
between  the  muscular  fibres,  and  are  joinra  at  short 
interrals  by  transverse  anastoinosintr  branches. 

\rrrf>t  are  profus«'ly  »listribute<l  to  stri)te«l  iiiu^clc. 
The  n)o<le  of  their  termination  will  be  deM;ribed  on  a 
fiub(«e«}uent  fiage. 

The  existence  of  fympfnttir  vessels  in  stripe<l  mus- 
cle not  been  a^eertaincl.  flioujili  tliev  have  be^ 
fouiiil  in  tendons  and  in  the  sheath  of  the  muscle. 

The  tmstriped  mnaole,  or  moacde  of  organic 
life,  is  found  in  the  walls  of  the  hollow  viscera — viz. 
thi-  lower  li:ilf'  of  the  rcsf)phajiiis  and  the  whole  of  the 
remainder  of  the  gastro-intestinal  tube;  in  the  trachea 
and  bronchi ;  in  the  gull-bladder  and  ductus  com- 
nranis  choledochus :  in  the  pelvis  and  calices  of  the 
kidney,  the  uterus,  bladder,  and  urethra ;  in  the  female 
!H>xaal  orjrans — \  iz.  the  Fallopian  tubes,  the  uterus 
(enormously  developed  in  pregnancy),  the  vagina,  the 
broad  ligaments,  and  the  erectile  tiasue  of  the  ditoris ; 
in  the  male  sexual  organs — vi7..  the  dartos  scroti,  the 
v:is  deferens  at>d  epididymis,  the  vesit-uhe  seminales, 
the  prostate  gland,  and  the  corpora  cavernosa ;  in  the 
dacts  of  certun  glands,  as  in  Whutim's  duct ;  in  the  ca|)snle  and  trabeculie  of  the 
sfrfeen;  in  the  mucous  mcmbranea  iiwmin;;  the  musculans  mncoaie;  in  the  arteries, 
veins,  and  lyuijiliaiirs ;  in  the  iris;  and  in  tlie  skin. 

Plain  or  unsinped  muscular  fibre  is  made  up  of  spindle-shaped  cells  called  cun- 
trofttfe  fbr0<eU»^  collected  into  bandies  and  held  together  by  a  cement^ubstance  in 
which  are  contained  some  connective-tissue  corpuscles  (Fig.  44).  These  bundles  are 
fintbfr  aj-L'n\irMto<l  into  larger  bundles  or  flattened  bands,  and  bound  together  by 
ordinary  areolar  tissue. 

The  e&ntmrfife  iihre-eftU  (Fig.  45)  are  elongated,  spindle-shaped,  nucleated  cells 
of  various  leiij^tbs,  asora^'ing  from -^f^  to of  an  inch  in  length  and  -f^r\ 
i:^imT      ^"  brea<lth.    On  trar|svei-so  section  they  are  more  or  less  |)olyliedral 

in  sba|te  from  mutual  pressure.  They  present  a  distinctly  longitudinally  striated 
appearance,  and  consist  of  an  elastic  cell-wall  containing  a  centnil  bundle  of  fibriihe 
representing  the  contractile  substance,  and  an  oval  or  rod-like  nucleus,  which  includes, 
within  a  membmne.  u  fine  network  communicating  at  the  poles  of  the  nucleus  with 
the  contnietile  fibres  ( Klein ).  The  adhesive  interstitial  substance  wliirli  connects 
the  fibre-cells  together  represents  the  endom^'sium,  or  delicate  connective  tissue  w  liich 
binds  the  fibrea  of  striped  muscular  tissue  into  fasciculi,  while  the  tissue  connecting 
the  individual  bundles  together  repre^^eiits  the  perimysium.  The  unstriped  muscle, 
a.«  a  nile,  is  not  uruler  the  control  of  the  will,  nor  is  the  contraction  rapid  and 
involving  the  whole  muscle,  sus  is  the  case  with  the  muscles  of  aninuil  life.  The 
membranes  which  ars  composed  of  the  unstriped  muscle  slow  ly  contract  in  a  part 
of  their  extent,  generally  untler  the  influence  nf  a  mechanical  stimulus,  as  that  of 
distension  or  (d"  <'old  ;  and  then  the  contracted  part  slowly  relaxes  while  another 
portion  of  the  membrane  takes  up  the  contraction.  This  peculiarity  of  action  is 
most  strongly  marked  in  the  intestines,  constituting  their  vemtietUar  motion. 

Ohemicai  0<mqKMition  of  Muscle. — In  chemical  composition  the  musculai 
flms  of  both  forms  eonsut  mainly  of  a  proteid  substance — ^myosin — which  Dr.  M. 


Digitized  by  Gopgle 


68  GENERAL  ANATOMY. 

Foster  speaks  of  as  inteniie<liate  between  fibrin  and  globulin.  It  is  readilv  con- 
verted hy  the  action  of  dilute  acids  into  ti^utunin  or  a(*id-albumen,  and  by  i)w  action 
of  dilate  alkalies  into  alkali-albumen.    Muscle  which  k  neutral  or  slightly  alkaline 


Fio.44. 


Kon-strlaletl  ElementMy  Fibres  from  the  llnBcnlar  Flbn' from  Human  Artrriex:  1, 

Human  rolon:  a,  treated  with  arctio  from  the  popliteal  artery;  a.  without;  B.  with 

acid,  showing  tli«  corpttiwlea:  6,  tntt"  aoi-tir  acid.  2.  Ihna  ft  bnach  of  Ibe  •nicrtor 

nuMit  of  a  detaebed  nm  not  lotielied  iimhI;  o,  midcl  «f  th*  flbm  (BMgiiillcd  SO 

witb  acid.  times). 

in  reaction  when  at  res«t  is  rendered  aeid  by  contraction,  from  the  development 
probably  of  sarcolactic  acid.  After  death  mu.Hcle  also  exhibits  an  aotd  reaction, 
but  thiii  appeal's  to  be  due  to  post-mortem  change. 


NERVOUS  TI88UB. 

The  nervous  tissues  of  the  body  are  comprised  in  two  great  systems — the 
eerebrn-H/nHal  and  the  sympatheHe  ;  and  each  of  these  sjrstems  consists  of  a  central 

organ,  or  series  of  central  organs,  and  of  umrfi. 

The  rrn  hro-xfiiiml  system  comprises  the  bniin  (inclndinjr  the  niedtdla  oblonirata), 
the  spinal  cord,  the  cranial  nerves,  the  spinal  nerves,  and  the  ganglia  connc>cted  w  ith 
both  these  classes  of  nerves.  The  tympathetie  sjstero  consists  of  a  double  chain  of 
ganglia,  with  the  nerves  which  go  to  and  coine  from  them.  It  is  not  directly  con- 
nected with  the  l»niin  or  spinal  cctrd.  thou^di  it  is  so  indirectly  by  means  of  ita 
numerous  communications  with  the  cranial  and  spinal  nerves. 

All  these  nervous  tissues  are  composed  chiefly  of  two  different  structures  the 
gray  or  vesicuI^OTy  and  the  white  or  fimrouM.  It  is  in  the  f  i  nu  i  .  as  is  generally  sup- 
posed, tliat  nervous  impressions  and  impulses  oriirinat*-,  ami  liv  lln-  hitter  that  they 
are  conducteil.  Hence  the  gray  matter  forms  the  essential  constituent  of  all  the 
ganglionic  centres,  both  those  sejiarated  in  the  ganglia  and  those  aggregated  in  the 
eeiebro-spinal  axis;  while  the  white  matter  is  found  in  all  the  commissural  portions 
of  the  nerve-centres  and  in  all  the  i'('n  bn»->;|iii);il  nerv«  «.  Tlir  nerves  of  the  sym- 
pathetic .''ystcm  are  chictly  composed  of  a  somewhat  different  material  in  structure, 
which  is  named  gray  or  gelatinouis  nerve-fibre.  This  fomi  of  nerve-fibre  is  also 
found  in  some  of  the  cerabroHipinal  nerves. 

Tlie  gray  or  vesicular  nervous  substance  is  distinguished  by  its  dark  re<ldish- 
gray  color  and  soft  consistence.  It  is  found  in  the  lnain.  spinal  cord,  and  various 
gan<:lia  miermiugled  with  the  fibrous  nervous  substance,  and  also  in  some  of  the 
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MiTes  of  speeia]  aensev  and  in  gangliform  enlargements  which  arc  found  here  and 

there  in  the  <*oiirso  of  certain  ccrehro-ispinal  nerves.  It  is  eoniposed.  a?  its  name 
implieSt  of  vesicles  or  corpuscles,  comuionly  called  nerve-  or  ganglion-corpuscles, 
eontaining  niiel«i  and  nucleoli :  the  vesicles  are  imbedded  either  in  a  finely  gran- 
ular >iihstance  destitute  of  any  nudeated  sheath,  as  in  the  brain,  or  else  (•ontaine<l 
in  a  liv;iline  capsule  lined  by  a  more  or  less  continuou.s  layer  <»!'  iiiK  Uiiti  d  eiidotbe- 
lial  ceil.^i,  as  in  the  eanglia.  £ach  vesicle  con.si8ts  of  a  finely  granular  ])roto])la^mic 
material,  of  a  redduS  or  yellowish-brown  color,  which  occasionally  presents  patches  of 
a  deeper  tint  cansed  by  the  atrgregation  of  pigment-granules  (Fig.  46).  "So  distinct 
limiting  membnuio  nr  (  eii-wall  Ims  lici  n  :is(  ertaine<l  to  exist.  The  nucleus  is,  as  a  rule, 
a  large,  welUdcHned.  round,  vesicular  body,  often  printing  an  intranuclear  net- 
work, &nd  containing  a  nucleolus  which  is  peculiariy  clear  a|id  orilliant.  The  nerve* 
oorpoaclca  vary  in  shape  and  siie ;  some  are  snudl,  q)herical  or  ovoid,  with  a  general 


NVn'e-Teaiclcs  from  the  Uas^erinn  Gang- 
Ifcm  of  Ui«  HuoMn  Subjevt :  a,  a  flobulw 
oa«  vith  deflncd  border:  ft,  Ita  nucleus; 
r,  ita  nncieolus:  d.  OMldBte  veiticle;  e. 
eUiotcateil  ve««ic)e  wftb  two  (rniutM  oi 
Blgineiit-p*rHt  le« ;  /.  vc*lolc  eumiunded 
By  Its  «brkth  <«r  cavul.-  mi  nucleaie^l  ■\mx- 
Ucles:  g,  tbe  aaiuc.  tiie  sbeath  only  being 


Nervi'-vt'slcles  tumx  ihc  inner  part  of  th*-  f  Jmy  Muu«?r  of 
the  ronvolutlons  of  the  IIuiuhm  Itnnii  imi'ifiiilit-tl  :i'iO 
Ume»):  NerveHH>U»— a,  Urgvr;  6,  saialler;  c,  uurvc-tibre 
With  azl^cyliiMler. 

even  outline,  such  as  those  frequently  fbnnd  in  the  spinal  ganglia ;  others  are  more 

or  less  angular,  a.s  in  the  ganglia  of  the  .'^ynipatlietie ;  others.  a<rain.  are  ciiiKl.ite  or 
!4tellate  in  shape,  and  are  characterized  by  tlieir  large  size  and  by  tlieir  liaving  one 
or  more  tail-like  processes  issuing  from  them,  which  occasionally  divide  and  subdi- 
vide into  numerous  branches  (Fig.  47).  These  are  found  in  greatest  number  in  the 
gray  matter  of  the  spinal  cord.  Still  others  are  fla«k-shaped,  as  in  the  cortex  of  the 
cerebellum,  or  conical,  jus  in  the  cerebml  eonvoluti<ms.  For  the  most  part,  nerve- 
cells  have  one  or  more  processes,  and  they  are  distinguished  by  the  number  of  these 
processes,  as  unipolar,  bipolar,  or  multipolar  cells.  These  processes  are  very  deli- 
cate, apparently  tubular,  and  contain  a  similar  granular  material  to  that  found 
within  tbe  corpuscle.  Some  of  tlie  pnx-esses  terminate  in  fine  transparent  fibres, 
which  become  lost  among  the  other  elements  of  the  nervous  tissue ;  others  muv  be 
traced  until,  after  losing  their  granular  appearance,  they  become  continuous  wi^  an 
ordinary  nene-fibre. 

Tlie  white  or  flbrotis  nervp-substanco  or  nrrri'-fjhrt'  is  foun<l  nniversallv  in  tbe 
nervous  cords,  and  also  constitutes  a  great  part  of  the  brain  and  spinul  cord.  The 
fibres  of  which  it  consists  are  of  two  kinds — ^the  medullated  or  white  fibres,  and  the 
non-me<]ullated  or  gray  fibres. 

The  medullated  [or  dark-bordered]  tiliv.-^  tonii  the  white  part  of  tbe  brain 
and  spinal  cord,  and  also  the  greater  part  of  the  cerebro-spinal  nerves,  and  give  to 
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lagTHm  of  Structure  of 
Medullatfld  Kcrve-Abre: 
1,  nenrilamBU  or  abesUi 
of  ScbwMin :  S.  medaltary 
abMtii :  i,  uto-eyltiider.] 


these  structures  their  opaque  white  a.«pect.  AVhcn  ])erfectly  fresh  tliey  appear  to  be 
homogeneous ;  but  soon  utter  removal  from  the  boUy  they  present,  when  examined 
by  transmitted  light,  a  double  outline  or  contour,  as  u  consisting  of  two  part«.  The 
central  portion  is  named  ibe  axiH-cylinder  of  Piirkinje ;  around  this  is  ft  Mit  of 
sheath  of  &tty  material  nameti  the  ichite  rnhmtomw  of  Schwann,  which  gives  to  tlie 

filire  its  donhle  contour,  and  the  whole  is  enclost*<l 
in  a  delicate  nieuihiane,  the  neurilemina^  or  jtrittii- 
iwe  9heath  (Fig.  48). 

The  axiH-rifUndfr  (Fig.  49)  constitutes  about  one- 
half  or  one-tliird  of  the  nerve-tube,  the  white  sub- 
stance being  greater  in  proportion  in  tlie  ner>'e8 
than  in  the  central  organs.  It 
is  perfectly  transparent,  and 
is  therefore  indistiii;;uishable 
in  u  perfectly  fresh  and  nat- 
ural state  of  Uie  nerve.  It 
is  described  by  Kolliker  as 
being  distinguished  from  the 
white  substance  by  the  fact 
I  J/AV       \  ^tX,  thonirh  soft  and  flex- 

W    \  111        V      iW\  I         ^^^c,  it  is  not  fluid  and  vis- 
I  I     II  //       J        iQl  (/  * '"'^  chistic. 

I  I   J  {^i      ^  somewhat    like  coagulated 

albumen,  with  which  it  u])pears  for  the  most  part 
also  to  agree  in  its  chemical  characters.  Wnen 
examine<l  under  a  hijzh  power  it  presents  the 
appearance  of  a  lonjritudinal  striation,  a.s  if  com- 
posed of  very  fine  homogeneous  fibrillaj  held  to- 
gether in  a  fiuntly  granular  interstitial  material. 
Occasionally  at  its  terminaticm  the  axis-cylinder 
of  a  fibre  may  be  seen  to  break  up  into  exceedingly  fine  fihrilla*.  coiifirinin;r  the 

view  of  its  fibrillar  structure.  These  fibrilla;  have  been 
termed  the  prmitwe  fbrUlae  of  Schultse.  The  axis- 
cylinilcr  is  stiid  to  be  enveloped  in  a  verv*  delicate  hya- 
line sheath  which  sqNtratee  it  from  the  white  matter  of 
Schwann. 

The  medvUary  theaik  or  white  matter  of  Schwann 

is  regarded  as  being  a  &tty  matter  in  a  Huid  state, 
which  insulates  and  |»rotccts  the  essential  part  of  the 
nerve — the  axis-cylinder.  The  white  matter  varies  in 
thickness  to  a  very  considerable  extent,  in  some  form- 
ing a  layer  of  t  xtreme  thinness,  so  as  to  be  scarcely  dia> 
tinguislialde ;  in  others  foriiiin<ial«»ut  one-half  thenerve- 
tube.  The  size  of  the  nerve-fibres,  which  varies  from 
TsViy      TB^cnr  inch,  depends  mainly  upon  the 

amount  of  the  white  substance,  though  the  axis-cylin- 
der also  varies  in  size  within  certain  limits.  The 
white  substance  of  Schwann  does  not  always  form  a 
continuous  sheath  to  the  axis-cylinder,  but  underg(»es 
intoTuptions  in  its  continuity  at  regular  internda, 
giviifig  to  the  fibre  the  apf>earancc  of  constriction  at 
these  points.  These  were  fii-st  describeil  by  Raiivier, 
and  are  known  as  the  nodis  of  Jianrier  (Fig.  50). 
The  i)ortion  of  nerve>fibre  between  two  nodes  is  eallM 
an  intemodal  segment.   The  neurilemma  or  primitive 

rilemnm"  U  used  to  designate  the  Bbroue  cnvdopa 


HuniHii  S'«'rvi'-ti)1>i>s  (imitrniflpd 
tiint-i.  Tlirii  iif  tlji-ni  are  IliK'.  one 
ol  wliich  In  viiricose,  one  of  iiiiiltllitit; 
thirkncss.  and  with  a  sincK-  contour, 
and  tlirv«  thick,  two  ut  which  are 
doublMmtoured,  ud  one  with 
Ifrumons  eontento. 


[Km.  60. 


N<.T\-(?-fitirv  from  Sciatic  Nerve  of 
liHliliit,  nftcr  aclioii  of  tiilralc  of 
niUi  r:  a,  Ttim  foriiiiil  Ijv  thicken- 
ed ntembrHneof  Sctiwunn  nodeuf 
BMiTter):  m,  wbUe  ralwunce  of 
Sebwann  rendered  timnnparent  bjr 
■lyoerin:  rp,  cvlindcr-uxiH,  which 
luitabuvc  nu^i  bcltjw  the  level  of 
Qm  anuular  cutistricUon  preaents 
the  Unes  of  Fnintii«iin.J 

'  III  ol.l.-r  Iii>i  <lui;i,  il  wrtrks  (he  term 
or  the  whole  uerve,  iiuw  called  '  perineurium 
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■hcftth  b  not  interrapted  at  die  nodes,  but  f»asses  over  them  u.<4  a  continuous  nieiu- 
hrano.  Eat'li  intt-niodal  so<rniont  contains  iin  oval  nucleus  inihcfMcd  in  tlie  tne<Iullarv 
sheath,  an<l  o<'casioiially  more  tliuii  one  nucleus  nuiv  l>e  seen  in  the  same  internode. 
MeduUatetl  ucrve-tibrea,  when  examined,  frequently  pret*ent  a  bemled  or  varicose 
appearanoe;  this  is  due  to  manipalation  and  prawnro  causing  the  oily  matter  to  col- 
lect into  drops,  and  in  conscfjuence  of  the  extreme  delicacy  of  the  primitive  sheath 
even  -li_'ht  pressure  will  cause  the  tninsudation  of  the  fatty  niatt<'r,  wiiich  collects  a.s 
drops  ot  oil  outjiitle  the  membrane.  This  is,  of  course,  promoted  by  the  Jiction  of 
ether  (Fig.  51). 

The  iirih  ninoi  or  primitive  sheath  (sometimes  called  the  dilmlar  wrinfirnii,'  or 
nui'J*'iiff  <l  xhfiith  of  Srltinaun)  at  first  appears  structureles,-.  but  when  staine<l  with 
nitrate  of  silver  is  seen  to  consist  of  nucleated  endothelial  ceils.  The  nuclei  of  these 
edia  are  oral  and  somewhat  flattened,  and  bear  a  definite  rehtion  to  the  nodes  of 

Ranyier,  one  nucleus  ^rcnerally 
lyinfr  in  the  centre  of  each  noi!.',  Fio.  62. 

though  in  some  few  instauces  two 
nndei  may  be  found  in  the  same 
node. 

Non-MeduUated  Fibres. — 
Most  of  the  nerves  of  the  sym- 
pathetic system,  and  some  of  the 
cerebro-spjnal  (.see  especially  the 
description  of  the  rilfactory  nerve), 
consist  of  another  variety  of  ner- 
vous fibres,  which  are  called  the 
gray  or  gelattnom  nerve-fibres — 
fihrt's  of'Hemak  (Fig.  .52).  These 
consist  of  a  bundle  of  finelv-stri- 
ated  fibrilhe  enclosed  in  a  sheath. 
Nuclei  maY  be  detected  at  inter* 
vals  in  each  fibre,  which  Schtdtze 
believes  to  be  situated  in  the  slieath 
of  the  nerve-hbre,  as  in  the  medul- 
lated  Tarie^.  In  external  appear* 
once  the  gelatinous  nerves  are  seuii-transparent  and  gray 

or  yellowish-firay.     Tlie  individual   fibres  vary  in  size, 

Senerally  averaging  alx)ut  half  the  size  of  the  meduUated 
bres ;  but,  on  the  one  hand,  the  primitive  fibrillse  formed 
by  breakinti;  up  f>f  the  cerebro-s|»inal  fibres,  as  al>ove  men- 
ti(nie<I.  are  of  hardly  appreciable  tliickncss,  wbib-,  .m  the  other  han<l,  some  of  the 
gelatinous  fibres  (especially  those  i>n  the  olfactory  bulb)  are  said  to  be  three  or  four 
time!>  as  thidc  as  those  of  the  cerehro-spinal  nerres. 

Chemical  Oomposition. — The  (lifTen  nt  portions  of  the  nervous  sy^teui  are  coro- 
powd  of  the  two  above-describiMl  kinds  f)f  nennus  structure,  the  clieinical  composi- 
tion of  whicli  is  sliown  by  the  followin;f  analysis  by  Lassaifine,  wiiich  represents  the 
relative  proportion  of  the  different  constituents  composing  the  gmy  an<l  white  mat- 
ter of  the  brain : 

Grajr. 

Water  %h*l 

A11>uiniii<iUH  matter  7./) 

Colorless  fat  1.0 

Red  flit  8.7 

0?<inn/.'<in«' and  li«'tat<"<  I  t 

Pho>|»hati's   1.2 

It  appears  from  this  analysis  that  the  cerebral  substance  consists  of  albumen  di8> 
sohred  in  water,  combined  with  fatty  matter  and  salts.  Tlie  &t^  matters  consist  of 
eerebrin.  neurin.  and  lecithin.  The  tw(»  latter  were  first  described  by  Liebreich  as 
a  crystalline  phospburetted  fiit,  which  he  termed  protagon.    It  seems  probable,  how* 


HcnrMolie  «f  llw  Oamnoo 
Eel  In  Wai^r.  The  d«1ieMe 

War  on  ii!>  exterior  itKllcates 
lh«*  t \i''nl«r  UH'inliranf.  The 
flttrk  iI<iul)l<'-«->lk'ril  Inner 
<>in-   i-<  the  uliitf  silt.>I«ilc«> 

i«r s<  litti»un.  >li«htly  wrink- 
KhI;  h,  the  Miiiiu  in  ether. 
8«'ViT«l  <>il-i;li»hukn«  have 
ttwIi-M-ed  tn  the  interior, 
and  i>ther»  have  amimo- 
Uf.  'l  nn>un<l  the  exterior 
f.f  the  tuU'.  Thi'  whitf  >ttil>- 
itanc  )'  has  in_  (i«rt_ diMp- 
p.-«n  il  (I 
cters). 


A  Pmali  Nervous  Rranrh  from 
the  Sympathetic  nf  h  Mam- 
mal: a,  two  (iark-tmnierod 
aenre-tubea  amnns  a  num- 
Iwr  of  Renuik's  fibre*.  6. 
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ever,  tlisit  it  simply  n  mixture  of  neurin  an<l  lecitliin.  riKtlr^tcrin  is  jtlso  ilcscribed 
86  one  of  tlic  cheuiicai  cuiistitueut^s  of  t]ie  nervous  ti^ues,  bciug  touuil  iu  cotijunctioD 
with  lecitliin.  The  aalls  are  the  phosphates  of  potash,  Boda,  lime,  magnesia,  and 
iron,  sulpliute  of  potash  and  chloride  of  sodium,  with  tracet^  of  silica.  According  to 
Vimfpieliii,  the  cord  coutHins  n  larfrcr  pro|)oition  of  fat  than  the  hraiii  ;  and  ii(  <  ord- 
\xxg  to  L'li^ritier,  the  uervc^j  coutain  more  albumeu  and  more  soft  fat  than  tiie  hruin. 

The  nervons  stnictares  are  divided,  as  before  mentioned,  into  two  great  s\>teuui 
— viz.  the  cerebrtHqnnal,  comprising  the  brain  ami  wpinal  cord,  the  nerves  connected 
with  these  fstrncttjn"*.  nnil  llic  •::in^'lia  >iiiiatt<l  on  them;  and  the  sympathetic,  con- 
sisting of  a  <h>uble  chain  of  ganglia  and  the  nerves  connected  with  them.  All  these 
Structures  require  sepiirute  consideration;  thu^'  are  coiu]x>sed  of  the  two  kinds  of 
nervous  tissue  above  described,  intenningted  in  various  proportions,  and  having,  in 
some  parts,  a  wvy  intiicatc  arrangement, 

'I'lie  Brain,  or  Encephalon,  is  that  jwirt  of  the  rerehro-spinal  system  which  is 
coutuined  in  tlie  cavity  of  the  skull.  It  is  divided  into  several  parts,  nnnitnl  the 
medttlhi  oblongata,  pons,  oerebellum,  and  cerebrum.  In  these  parts  the  gmy  or 
vesicular  nervous  matter  is  found  jmrtly  on  the  surface  of  the  brain,  forming  the 
convolutions  of  th*»  ccrobrnm,  which  are  in  the  tnnst  tliriH  t  relation  to  the  mrntal 
faculties,  and  the  lauiinic  <»f  the  cerebellum,  the  functions  of  whicli  are  still  a  nuitter 
of  dispute.  Again,  gmy  matter  is  found  in  the  interior  of  the  brain,  collected  into 
large  and  distinct  masses  or  ganglionic  bodies,  su<  I  thr  mrpus  striatum,  outie 
thalamus,  and  <'*>r]M»ra  »pjndrigcniina ;  the  functions  of  whicli  lM»<Iir«.  far  as  thev 
have  been  ascertuinetl,  iiave  l>een  fouud  to  be  connected  with  some  of  the  Uttiu 
organic  endowments  of  the  body,  such  as  voluntary  motion^  sensation,  and  si^t. 
Finally,  gray  matter  is  found  intermingled  intimately  with  the  white,  but  without 
definite  ammgcincnt,  as  in  the  cor[K)ni  dcntatii  nf  tlic  nuilulla  and  i  erebellum.  or 
the  gray  matter  iu  the  pons  and  the  floor  of  the  fourth  ventricle.  J^uch  seattenii 
masses  of  gray  matter  are— in  many  instances,  at  any  rate — connected,  to  all  up{iear- 
anee,  with  the  origin  of  particular  nervt  s.   In  some  situations  their  use  is  unknown. 

Tlic  pnjper  nervoii"*  matter,  both  in  the  brain  and  spinal  mrfl.  is  tmvfrse<l  an<l 
supporte<l  by  a  network  of  tine  connective  tissue.  This  has  been  termed  by  N'in  ln.w 
the  neurotfh'a,  and  is  supposetl  to  be  the  source  of  one  of  the  fonns  of  the  lunior 
described  by  that  author  under  the  name  glioma. 

The  white  matt*  r  of  ilic  Itrain  is  divisible  into  three  i1i>tinct  cla.^ses  of  fibres. 
These  ai-e.  in  tlic  first  jilaee,  the  nerve's  which  arise  in  tlie  gray  matter  and  j.ass  out 
through  the  cranial  forumina.  Ne.xt,  the  tibren  which  connect  the  briim  with  the 
spinal  cord :  that  is  t»  say,  those  which  are  usually  traced  upward  from  the  columns 
of  the  spinal  cord,  through  the  medulla  oblongata,  into  the  encephalon,  chiefly  bj 
mean-*  of  the  anterior  pyramirls.  fafieinili  teretes.  ancl  restifnnn  bodie*.  y)a«sing 
thniugh  the  pons  and  crura  cerebri  to  expand  into  the  coriMmi  striata,  optic  thala- 
mus, and  convolutions  {corcna  nufuito),  and  by  means  of  the  restiform  bodies  into 
the  cerebellum.  The  other  class  of  white  fibres  in  the  brain  are  conunissural.  some 
of  the  eoniTiiis^iire'*  servitirj  to  connect  different  parts  of  the  .«ame  hemisphere  together 
(jus  tlie  i'ornix,  processus  e  cerebelio  ad  testes,  etc.)  or  even  diflerent  partis  of  the  imuie 
section  or  organ,  as  the  arcifom  fibres  of  the  m«Klalla.  Most  of  these  commieisures 
are  longitudinal,  while  others,  as  the  corpus  callosum  and  the  transverse  fibres  of 
the  i>ons  Varolii,  are  transverse,  serving  to  connect  opposite  hentispheree  together, 
and  thus  probably  securing  the  single  ac^tiou  of  a  douljle  or^^an. 

The  manner  in  which  the  gray  and  white  matter  are  intermingled  in  the  brain 
and  spinal  cord  is  very  inti  icate,  and  can  only  be  fully  un<lerst(x»d  by  a  carefid  study 
of  the  details  of  its  desci  i|>ri\ i-  anatomy  in  tin-  ^t'*(iiel.  Tlit-  fiii  ilier  (■oii>idcration 
of  this  subject  will  theretbre  be  deferred  until  after  the  description  of  the  various 
divisions  of  which  the  cerebro-spinal  system  is  made  up. 

The  Nerwes  are  round  or  flattened  cords  formed  of  the  nerve^fibree  already 
de^^eriht'd.  They  are  connected  at  «»ne  einl  with  the  cercbn»-spinal  centre  or  wiili 
the  ganglia,  and  are  distributed  at  the  other  end  to  the  varioiiH  textures  of  the 
IkxIv  ;  they  are  subdivided  into  two  great  dasse.*? — the  fcrcbro-itplnal,  which  procee<l 
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frum  the  cerebro-fipinal  Mtw,  and  the  9!fmpatkeHe  or  gangUonie  nerves,  which  pro- 
eeed  fpMii  tirr  <::in<fliii  f>f  thr  syrnpathftie. 

The  Cerebro-spinal  nerves  coni^iMt  ut'  numerous  nerve-tibres  collected  together 
•ad  endoeed  in  a  membranotu  sheath  TFig.  53).    A  smaU  bundle  of  primitive 
fibres  endoeed  in  a  tubular  sheath  is  called  a 
size,  it  niav  cDiisist  (»nly  of  a  single 


funievitu :  if  the  nerve  is  of  small 

Pio.  53. 


funiculus.  Iiiit  it'  large,  tlie  fuDiculi  are 
coUecteil  together  into  larger  bundles  or 
fiweirali,  vhioh  are  bound  together  in  a 
common  membranous  investment,  and 
constitute  the  nerve. 

In  structure  the  common  membranous 
investment,  or  sheath  of  the  whole  nerve« 
which  is  called  the  epineununi,  as  well  as 
the  scjita  >rivon  off  from  it.  and  which  sep- 
arate the  fasciculi,  cousi.«<ti*  of  aret)lar  tis- 
sue, cMnposed  of  white  and  ydlow  elastic 
fibres,  the  latter  existinti  in  L'lcat  abun- 
•lance.  The  tubular  sheath  of  tlic  funic- 
uli, called  the  neurilemma  or  vtiou  ur- 
ium,  consists  of  a  fine,  smooth,  tnins- 
parrnt  membrane,  which  may  be  easilj 
separated,  in  the  f<»nn  of  a  tubr.  fnmi 
the  tibres  it  encloses;  in  structure  it 
consists  of  connective  tissue,  which  has 
a  distinctly  lamellar  anranirament,  con-  i^wiwwm  section  ftmogiiaMicTM^^ 

.    .  ,    ,  ^    ,     wntlnfT  ■  c«>mp«>and  nenre-bundle,  surrounded  by 

SHtinsX  SOVtTal     lanU'llje,    sepaniteu      perineurium  iniuKniriiNl  rj»)  dmrnelfni).    TlM  IIMdlll* 

i-        '  ,  .1.      -I,  _   1,.    ,.,„  „„    „  lnti-<l  HIircH  an-  -•-.■ii  ii»  <-irrl(->  with  ft  centrml  do*— tIi. 

trum  each  other  bjr  spaces  containing    ,„..inMHrv  .i„aih  an.i  hxi.,  yiiu.i.  r  n,  tnm.viTH-N-c 

Ivmiih       Th«l  MmdtMIOimnftl  nnrvM  mn-  ' >  'o~''  niilx  iM"!  in  viKloneuriiun  runtuin- 

V™"?'        •  owBoro-Bpinai  nerveo  con-         ,,,„urrM,;.  nw.-i.-i,  win.  t.  uaonj.- 1..  m.- .  uiuicciivt- 

MSt  almost  eXClUSlVelv  of  tbf  nU'dullate<l      ti-u.  ..  n-  uf  till-  UUcr  iKUin  HM.I  Ncl.k- Smith);  p, 

uTiiifiiniiiu,  c<>^^i^llll|;  '>t'  luiuina-  uf  tibruust  conneo- 
Miih  tlHtu-ned  nuekwed  ooa» 
betwven  perinnti^ 


nerve-hbres.  tlic  notl-int  dullatea  existing     ttvettamiefl.altematintrA%iih  Hntunod  iMMlcMcdOon> 

e^Hiaale. 


ItUD  and  aurflMe  of  ramvn 


in  very  small  proportions 

The  blood-vessels  supplying  a  nerve 
teminate  in  a  minute  capillary  plexus,  the  vessels  composing  which  run,  for  the 
most  part,  parallel  with  the  funiculi ;  they  are  connected  together  by  short  tnuis- 
verse  vesseU  forming  narrow  oblong  meshes,  similar  to  the  capillary  system  of 
mu.Hele. 

The  nerv»>fibrss,  as  &r  as  is  at  present  known,  do  not  coalesce,  but  pursue  an 

unintermptcil  course  from  the  centre  to  the  |)eriphcry.  In  separating  a  nerve,  how- 
ever, into  its  comjKinent  funiculi,  it  may  be  seen  that  tiicy  do  not  pursue  a  perfectly 
insalated  course,  but  occasionally  join  at  a  very  acute  angle  with  other  funiculi  uro- 
ceeding  in  the  same  direction ;  from  this  branches  are  given  off,  to  join  again  in  like 
with  other  funiculi.  It  must  be  remembere<l.  however,  that  in  these  com- 
munications the  nerve-fibres  do  not  coalesce,  but  merely  {mss  into  the  sheath  of  the 
a4ljacent  nerve,  become  iuteriuixeil  w^ith  its  nerve-fibres,  and  again  pass  on,  to  become 
blended  with  the  nerve-fibres  in  some  a^oining  fimiculus. 

Nerves,  in  their  course,  subdivide  into  branches,  and  these  frequently  communi- 
cate with  branches  of  a  nei<rhboriiif^  nerve.  In  tlie  subdivi^^ioii  of  n  nerve,  the  fila- 
lueiits  of  which  it  is  composed  are  continued  from  the  trunk  into  the  branches,  and 
at  dieir  junction  with  the  bnmdies  of  nei<;hborin<;  nerves  the  filaments  pass  to 
become  intermixed  with  thoeeof  the  other  nerves  In  their  further  pr(><ri'  >>  no 
instance,  howevw,  have  the  separate  nerve-tilires  been  shown  to  inox  uhiie.  The 
coinmuuicatious  which  take  place  between  two  or  more  nerves  form  what  is  called  a 
plexus. 

Sometimes  a  plexus  is  formed  by  the  primary  branches  of  the  trunks  of  the  nerves 

— as  the  cervical.  )tr:ichial.  lumbar,  and  sacral  plexuses — and  occasionally  by  the  ter- 
minal funiculi,  as  in  the  plexuses  formed  at  the  periphery  of  the  body.   In  the  fonna- 


Digitized  by  Gopgle 


74 


OENBHAL  ANATOMY, 


tion  of  a  plexns  the  component  nerves  <livi(le,  then  join,  and  again  subdivide  in  such 
a  complex  manner  that  the  individual  fniiicnll  iMM  ttiiu-  interla<'«*<t  most  intrieately,  so 
that  each  hnmch  leaving  a  plexus  mav  cdutauj  tilauients  from  each  of  the  priumry 
nervous  trnnks  which  form  it.  In  the  formation  abo  of  smaller  plexuses  at  the 
periphery  of  the  body  th^  is  a  free  interchange  of  the  funiculi  and  primitive  fibres. 
In  each  ca.«e,  however,  the  individual  filaments  remain  separate  and  distinct,  and  do 
not  inot»culate  with  one  another. 

It  is  probable  that  through  this  interchange  of  fibres  the  different  brandies  paaa- 
ing  off  from  a  plexus  have  a  more  extensive  connection  with  the  spinal  cord  than  if 
tli'  v  .  If  h  ]i;id  proceeded  to  be  distribtito<l  without  such  connection  with  other  nerves. 
Cun.se«^ueutl^',  the  parts  supplied  by  thttw;  nerves  have  more  extended  relatiou»  with 
the  nervous  centres ;  by  this  means,  also,  groups  of  muscles  may  be  associated  for 
combined  action. 

The  Syrnpathetic  nerves  nrc  mnstnjcted  in  tlie  same  manner  m>»  the  cerebro- 
spinal nerves,  but  consist  mainly  of  non-medullated  fibres  collected  into  funiculi 
and  enclose<l  in  a  sheath  of  cfinnective  tissue.  There  is,  however,  in  these  nerves  a  cer- 
tain admixture  of  roedullated  fibres,  the  :uiiount  of  which  varies  in  <lifrereiit  nerves. 
They  may  be  known  by  flicir  coloi-.  Those  Immches  of  thi-  sympathetic  which  present 
a  well  in:irk(*d  ;;ray  color  arc  coui|M»se<l  more  especially  of  gelatinous  nerve-fibres, 
interuuxed  with  a  few  meduUated  fibres,  whilst  those  of  a  whit©  color  contain  more 
of  the  latter  fibres  and  a  few  of  the  former.  Occasionally,  the  gray  and  white  cords 
run  together  in  a  single  nerve,  without  any  intermixture,  as  in  the  lunnclies  of  com- 
munication between  the  sytnjmthetic  ganglia  and  the  spinal  nerve*;  or  iu  the  commu- 
nicating cords  between  the  ganglia. 

The  nerve-fibres,  both  of  me  oerebro-spinal  and  sympathetic  system,  convey 
impressions  of  a  twofold  kind.  The  sensory  nerves,  calle<l  also  rt  ntrtffftnl  or 
afferent  nerves,  tnin*!mit  to  the  nervntis  centre^  impressions  made  tipon  the  lu  riph- 
eral  extremities  of  the  nerves,  and  in  tliis  way  the  mind,  through  the  me«liuin  of 
the  brain,  becomes  conscious  of  external  objects.  The  m4»tor  nerves,  called  also 
centrifugal  or  efferent  nerves,  transmit  impresMons  fifom  the  nervous  centres  to  the 
parts  to  which  the  nerves  are  distributed,  tho*»e  itnpression"  either  exciting  muscular 
<^utraction  or  influencing  the  procefws&s  of  nuiiition.  growth,  and  secretion. 

Origin  and  Tenninatioii  of  Nerv«s. — Ry  the  expression  the  termination  of 
nerve-fibres  "  is  signified  their  connections  with  the  nerve-centres  Hitd  with  the  parts 
they  supplv.  The  fnrmer  are  s<m»etimes  callcil  their  origin  or  eentral  termination, 
tl»e  latter  their  />erii>fieral  termination.  The  origin  in  some  cases  is  single ;  that  is 
to  say,  the  whole  nerve  emerges  from  the  nervous  centre  by  a  single  root ;  in  other 
instances  the  nerve  arises  by  two  or  more  roots,  whidi  come  off  from  different  parts 
of  the  nerve-centre,  'sometimes  widely  apnrt  from  enrh  other;  and  it  of'tt n  }i;M  !teTi< 
that  when  a  nerve  arises  in  this  way  by  two  roots  the  fimctions  of  the^e  two  loots 
are  different ;  as,  for  exanjple,  in  the  sninal  nerves,  each  of  which  arises  by  two 
roots,  the  anterior  of  which  is  motor,  and  the  posterior  sensory.  The  point  where 
the  nerve-nwt  or  roots  emerge  from  the  nervous  centre  is  named  the  xnj>,  rih  l<i}  or 
apparent  origin,  but  the  fibres  of  which  the  nerve  consists  can  be  tnice<l  for  a  cer- 
tain distance  into  the  nervous  centre  to  some  portion  of  the  gray  substance,  which 
constitutes  the  deep  or  real  origin  of  the  nerve.  The  exact  manner  in  which  the 
fibres  of  which  the  nerve-r«>ot  is  made  tip  ari.se  at  their  deep  origin  is,  to  a  certain 
extent,  nncertain.  But  it  wonld  appear  probable  that  there  are  tv.o  modes  in  which 
they  originate  and  are  connected  with  the  nerve-cells.  If  the  iiiultipohir  nerve-cells 
are'  examined,  it  will  be  found  that  one  at  least  of  tbdr  processes  does  not  branch ; 
this  process  is  namerl  the  a  rInl-ctiKnder  process,  and  at  first  has  all  tlu-  ('haraciers 
of  an  axis-evlinder.  So<(n,  however,  it  acfpiires  a  medulhirv  sheath,  utid  hris  liecn 
traced  to  be  diix'ctly  continuous  with  a  nerve-fibre.  Other  proce**ses  of  a  nniltip*ilar 
cell  divide  and  subdivide  as  they  pass  away  from  the  cell,  until  at  last  they  form 
branches  of  cxtr^e  tenuity  and  form  an  excessively  minute  network.  These  pro- 
ceji'^ps  ;ipp:irentlv  con^ii^t  tif"  cell-prntnjil.iviti,  luul  are  namtnl  pr'i(i>j<htnut  processe*>. 
From  the  network  which  they  form  minute  mcdullatcd  nerve-tibres  arise.    I^o  that 


Digitized  by  Google 


NERVOUS  TISSUE. 


75 


It  would  ftpjK'ar  that  lit- r\ «>-fibres  ftriae — ^firett  directly  tbrotigli  the  passage  of  the 
non-hrancht  <l  a vis-r\ liinKi  process  into  a  fi}>re :  atul  secondly,  through  the  minute 
u«fw-*rk  f 'tim-'l  l.v  tlic  braiicbe<l  protoplasm  pn>cesses. 

Peripheral  Tenmnations  of  Nerves. — The  manner  in  which  nerve-fibre8  t«r- 
nuiiate  periphendly  are  several,  and  may  be  conveniently  studied  in  the  8<'nsory  and 
motxtr  nerves  n'>p(oti\ ily.  Sensory  nerves  would  appejir  to  tenninatc  citlu  r  In 
minut'^  primitive  tibrilhe  or  networks  of  these.  <rr  else  in  spccinl  tcnninal  oi  L'ans, 
which  have  been  termed  periplieral  end-oryaiu,  and  ui'  which  tliere  are  three  prin» 
eifml  varietieiH''^.  Ilie  end-bulbe  of  Krause,  the  tactile  corpuscles  of  Wagner,  and 
the  Faciaiui  corpuscles. 

When  a  tncfliil1ato«1  netrc-fibre  approaches  its  termination  the  white  substance 
of  .Schwann  f<u<l<lenly  disappears,  leaving  only  the  axis-cylinder  surrounded  by  the 
neurilemma,  and  we  have  now  a  non-mednllated  fibre.  TkoB  undergoes  repeated 
division,  and  aAer  a  time  loses  its  neurilcninui.  ami  con.sists  only  of  an  axis-cylin- 
der, whi'  li  rail  lie  seen,  in  preparations  staiiutl  with  cliltniile  of  gold,  to  be  made 
Up  of  fine  varicose  tibriU.  Finally,  the  axis-cyiinder  breaks  up  it^*  constituent 
primitive  DervC'fibrilbD,  which  anastomeee  with  one  another,  thus  forming  a  net> 
work,  and  often  present  regular  varicosities.  This  network  paases  between  the 
f'h  im  ritv  nf  tho  tisane  to  which  tlic  nerves  are  distributeil.  and.  as  is  helieved  by 
some,  ]u-tiially  forms  a  connection  with  the  cells  of  the  tissue  or  else  simply*  comes 
in  contact  with  tbem.  In  this  way  nerve>fibres  have  been  found  to  terminate  in 
the  epithelium  of  the  akin  and  mucous  membranes  and  in  the  anterior  efHthelium 

of  the  <■  ni  1 

The  End-bvilbs  of  Krause  are  minute  oblong  or  cylindrical  corpuscles,  into  th« 
interior  of  which  the  a.\i.s-cylin<Ier  of  the  nerve-fibre  passes  aiul  tenninates  in  a 
coiled  plexiform  mass  or  in  a  bulbous  extremity.  The  corpuscle  consists*  of  a  simple 
nucleate*!  capsule  containing  a  soft  lioinofreneons  core,  in  which  the  termination  of 
the  axi.s-cvlin«ler  is  containcl.  The  whitr  matter  of  Schwann  ecasci^  ahntptlv  ;i< 
tbc  axis-cylinder  enters  the  corpuscle,  but  the  neurilemma  is  coiitiiiue<l  inward  with 
the  axisK^linder,  and  forms  an  investment  of  the  core,  lining  the  interior  of  the 
capsule.  Tlie  end-bulbs  have  been  deseribcfl  as  occurring  in  the  conjunctiva; 
(whfrf.  in  man,  they  are  spheroidal  in  sh  f;*").  in  the  nincou«»  membrane  of  the 
mouth,  and  in  the  cutis  and  mucous  meuibraiie  of  the  penis,  clitoris,  and  vagina, 
where  they  are  termed  f/enital  eorpuaela. 

The  Tactile  Corpuscles  of  Wagner  (Fig.  64)  arc  described  by  him  as  oval- 
»ha|M'd  hijiiif-  made  Up  of  a  soft  stnu'turelcs.'i  core,  in  which  the  norvr-fihros  terrni- 
uate  by  bulbous  enlargements,  the  whole  being  enclosed  in  a  capt^ule  of  connective 
tiMme,  so  arranged  in  su)>erimpoBed  laminm  as  to  present  a  resemblance  to  a  mini»> 
ture  fir-cone;  and  he  regarded  them  as  directly  concerned  in  the  sense  of  touch. 
KoUiker  considers  that  the  central  pnrt  nf  the  papilhe  ;ronoml1y  mn^sists  of  a  con- 
nective tissue  more  homogeneous  than  that  of  the  outer  part,  surrounded  by  a  S4>rt 
of  sheath  of  dastic  fibres ;  and  he  believes  that  these  corpuscles  are  merely  a  variety 
of  this  structure.  The  nerve>fibref<.  according  to  this  observer,  run  up  in  a  waving 
ntriP'-p  tn  the  rorpTiscle.  not  penetratiiiix  it,  Init  fonniii}:  two  or  three  coiN  roinul  it. 
and  finally  join  together  in  loops.  It  woidd  appear,  however,  that  the  metiulhitetl  fibre 
winds  round  the  corpuscle  once  or  twice,  and  then  lo.ses  its  medullary  sheath  and 
penetrates  as  an  axis-cylinder  into  the  interior  of  the  corpuscle,  and  there  branches, 
the  branches  pursuing  a  coiled  direction  within  the  capsule  and  tenninating  in  bulb- 
ous enlargement^.  These  tactile  corpuscle^?  have  heen  de.«<eribe<l  as  »>cenrrin'j:  iti  the 
tiapilhe  of  the  skin  «if  the  finuers  and  toes.  Thev  are  not  found  in  ail  the  j>a]>iHie ; 
but  from  their  existence  in  Uiese  parts  in  whic^  the  skin  is  highly  sensitive  it  is 
prol)able  that  they  are  specially  concerned  in  the  sen>e  of  touch,  though  their 
absence*  from  the  papillae  of  other  tactile  parts  shows  that  they  are  not  essential  to 
this  ^use. 

The  BROj2iJa&  Oorpuades*  (Fig.  5'>)  are  found  in  the  human  subject  chiefly  on 
the  nerves  of  the  fingers  and  toes,  lying  in  the  subcutaneous  tissue ;  but  they  ^ve 

*  Ohm  callad  in  Q«iniiaii  matiMnieal  works  **oorpUKlai  of  Vat«r.'* 
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also  been  described  ha  connected  witb  the  nerves  uf  the  joints,  in  the  genital  organs 
of  man,  and  in  some  other  situations.  'Each  of  these  corpuscles  is  attached  to  and 
encloses  the  teniiination  of  a  single  ncr\e-fibre.    The  corpiuclev  which  is  perfectly 

visible  to  the  naked  eve  (and  whieh  ean  he  most  easilv  denumstnited  in  tlie  meseii- 
terv  of  a  cat),  consist.**  of  a  number  of  concentric  layers  of  cellular  tissue,  between 
which  Todd  and  Bowman  have  figured  capillary  vessels  as  running.  The  ti.'tsue  of 
each  lamella  is  lax,  and  the  interstices  between  its  fibres  are  filled  by  a  considerable 
quantity  of  watery  tln'nl  ;  it  is  covered  on  each  surface  by  a  layer  of  epithelioid  cells. 
The  nerve  at  its  entrance  into  this  body  parts  with  its  white  substance,  and  the  axin- 
cylin<ler  runs  forward  into  a  kind  of  cavity  in  the  centre  of  the  corpuscle  containing 
a  core  of  homogeneoos  material,  to  termi- 
nate in  a  rounded  knob  or  enrl,  sometimes  Pio.  66. 
bifnrcatin;;  previmislv.  in  which  case  each 
branch  has  a  similar  arrangement.  Gran- 
dly, who  has  examined  these  corpfusdes  with 
very  high  magnifviiiLr  pMwcrs,  describes  the 
axis-cylinder  jus  exliibitiuir  a  verv  well- 
marked  fibrillar  structure,  and  the  bulbous 
end  as  consisting  of  a  mass  of  granules  into 
which  the  fibrils  run,  diverging  as  they  ap- 
proach it.  The  investinjr  capsules  are  from 
thirty  to  sixty  iu  number,  the  outer  beiug 
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Wma  the  Human  Subject,  treated  with  acetic  arid  (max- 
nlfied  STiU  time.-) :  A,  side  view  of  a  iMpilla  of  tlie  hand: 
a,  eoitlcBl  layer;  b,  tactile  corpuwle.  with  tronsventc 
nuclei :  e,  nBtU  MTVC  of  tbe  papUU.  with  neurilemma ; 
«f,  itH  I  wo  nenrooaflbicaniiuiitis  with  nimlcoUa  around 

'  mlnatlon  of  one  of 


tliu  tartlle  eoriHMete;  e.  apparent  ( 

tlifx'  Iil>rc9. 

B.  i>  tiiciile  iMtpiUa  t*een  fr'>iii  uI  mm-.  as  t"  >how  its 
tmii.>vene  aectiun;  a,  corUcal  layer:  b,  nerve-flbre;  c, 
outer  lafw  flC  the  tactile  bodjr,  with  nuoleli  d,  dear 
Intertor  lUMlimce. 


Pacinian  CorpuKcle.  with  ita  lyatem  of  capaulea 
and  central  cavitv :  a,  arterial  iwi|;.  endins 

in  eapiUnrie!!,  which  furni  lo<i|>«  in  some  or 
the  ii>UTi'a]»ulMr  tipacft,  and  one  i»euetratea 
to  the  ti'titral  <Hri«iil'';  the  tibniu<  li»uc 
of  till'  -liilk  (.r.  ftiiifi-.l  IrMiii  the  pieriiieur- 
iiiiii;  «.  niTVi-  iul'i-  n<lviiiH-inK  to  th«'  cen- 
tral cajwiilc.  there  losinx  lt>  white  fulwtance, 
and  MtretcblnK  alonic  tlie  axin  to  the  uppooite 
end,  where  it  u  Osea  bf  a  tobemilar  etuan 


more  or  less  separated  from  each  other  by  a  clear  fluid — ^lymph — while  the  inner 
are  more  closely  applied  together.  Schult7,«>  calls  attention  to  the  striking:  rt^em- 
hlance  between  the  central  part  or  core  of  these  Pacinian  corpuscles  and  Krause's 
end-bulbs  above  described. 

In  the  organs  of  special  sense  the  nerves  terminate  in  cells  which  are  modified 
epithelium-cells,  and  have  reteived  the  name  of  tiensonf  or  urrt't'-<'/n'tfifh'uni  cells. 
The  a\i^-cvlin<ler.  after  dividing  into  fibrils,  ends  in  epitlieliiini-cells  variously  inod- 
itied,  and  to  the  perij»lieral  extremity  of  which  are  often  connecteil  jieeuliar  styliform 
These  cells  will  be  more  particularly  described  in  the  se<{uel,  in  conneo- 
tion  \^  itli  the  description  of  the  organs  of  special  sense. 

Motor  nerves  are  to  be  traced  either  into  tinstriped  or  striped  nuiscular  fibres. 
In  the  unstriped  or  involuntary  muscles  the  nerves  are  derivtHi  from  the  sympa> 
thetic,  and  are  composed  mainly  of  the  non-mednllated  fibres.   Near  their  terminar 
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tkms  thev  divide  into  a  number  of  bninches,  which  communicate  and  form  an  ititi- 
matf  pl«'\us.  At  tlir  junction  ()f  tin-  hranclu'S  small  riiiclciir  iM„!it's  arc  situated. 
Frx>iu  the^e  plexui»«8  minute  bmuctieii  are  given  off,  which  divide  and  brealc  up  into 
tlie  altimate  fibriUn  of  which  the  nerre  is  composed.  These  fibrillte  course  between 
the  involuntary  muscle-cells,  and,  according  to  Elischer,  teniiinatf  on  the  .surface  of 
the  I'  ll.  "pjMisite  the  nucleus,  in  a  minute  swclliiifr.  AiimM  aiid  Frankenliiinser 
believe*]  that  the»e  ultimate  fibrtllie  penetrated  the  nmsculur  cell  and  ended  in  the 
nucleos.    More  recent  obeervatioii  has,  however,  tended  to  disprove  this. 

In  the  striped  or  voliintary  mu.Hcle  the  nerves  supplying;  striped  muHcular  fibre 
are  derived  from  the  cerebn»-s|iiii;i]  nt»rvr<.  and  are  cninposed  mainly  of  ineduUated 
fibres.  The  nerve,  after  entering  the  sheath  of  the  naiscle,  breaks  up  into  fibres  or 
bumlles  of  fibres  which  form  plexuses,  and  gradually  divide  until,  as  a  rule,  a  Ringle 
nerve-fibre  enters  a  single  ronscnlar  fibre.  Sometimes,  however,  if  the  muscular 
fibre  is  lonjr,  more  than  one  nerve-fibre  enters  it.  Within  tlie  n)us(  til,ir  fiKre  the 
nerve  terminates  in  a  special  expansion,  called  by  Kiihne,  who  first  accurately 


Fio.  M. 


described  them,  matoruU  end-plaie*  (Fig.  50).'  The  nerve>fibre  on  approaching:  the 
muscnhur  fibre  suddenly  loses  its  white  matter  of  Schwann,  which  abruptly  termi- 
nates ;  the  nucleated  sheath  becomes  continuous  with  the  sarcolemma  of  tlie  muscle, 
and  only  the  axis-cylinder  enters  the  muscular  fibre,  where  it  immediately  spreads 
nut,  ramifying  like  the  roots  of  a  tree,  immediately  beneath  the  sarcolemma,  and  is 
imbe  l  h  .1  in  a  layer  of  granular  matter  containing  a  number  of  clear  oblong  nuclei, 
rlie  wliole  constituting  an  end-plate  from  which  the  contractile  wave  of  the  muscular 
fibre  is  i*ai«l  to  start. 

The  Qanglia  may  be  regarded  a»  separate  and  independent  nervous  centres,  of 
smaller  sixe  and  less  complex  structure  than  the  brain,  connected  with  each  other, 

with  the  cerebro-spinal  axis,  and  with  the  nerves  in  various  situations.  They  are 
fiiund  on  the  ]M»sterior  rof»t  of  each  of  the  spinal  nerves,  on  the  posterinr  or  seiisorv 
nxn  of  liie  fifth  cranial  nerve,  on  the  facial  nerve,  on  the  glo.s«o-pl laryngeal  and 
pneumogastric  nerves,  and  on  the  branches  of  certain  spinal  nerves.  Tliey  are  also 
fouuil  in  a  connected  series  along  each  side  of  the  vertebral  column,  forming  the 
tmnk  of  the  sympathetic,  and  on  the  branches  of  that  nerve,  generally  in  the 
iexu:>es  or  at  the  point  of  junction  of  two  or  more  nerves  with  each  other  or  w  ith 
rsnches  of  the  cwebro^pinal  system.  On  section  they  are  seen  to  consist  of  a 
reddidbogray  substance  traverMd  by  numeroiui  white  nerve-fibres ;  they  vary  con- 

'  Ttiev  Ii.-kI.  however.  previ(iii«ly  been  Dotieed,  though  not  aocarstelj  dsKribsd,  ligr  Dojira,  who 
aamwi  them  "  nerve-hillucks." 
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siderably  in  form  aud  »ize;  the  lai-trest  are  fuund  in  the  cavity  of  the  abdonieu ;  the 
gmallest,  not  visible  to  the  naked  eye,  exist  in  considerable  numbers  upon  the  nerves 
distributed  to  the  different  viscera.*  The  ganglia  are  invested  by  a  smooth  and  firm, 

elosfly-adhfrii)^'.  nicnibranous  envelope  consiMtin;!  <>f  <lense  ar«'o1ur  tissue:  this 
eheatli  ia  cuntinuuuH  with  the  |Rriiu>uriuin  of  the  nerves,  and  sends  numerous  pro- 
cesses into  the  interior  of  the  ganglion,  which  support  the  blood-vessels  supplying 
its  substance. 

In  structure  all  ganglia  are  essentially  siiuibir  (Fi<:.  '•T).  c-nnslstlnir  <>(  the  same 

structural  t'leuients  ius  the  other  lu  rvous 
centres— vis.  a  collection  ofreHirular  Hfr- 
vniin  matter  traversed  by  tubular  and 
gelatingus  ticrrc-fihriH.  Tlie  vesicular 
nervous  matter  consists  of  nerve-  or 
ganglion-cells,  most  of  which  apja-ar  to 
be  free  and  of  a  round  or  o^*al  form; 
these  arc  more  (>s)>ecially  seated  near  the 
surface  of  the  <:anf»lion  :  others  arc  uni- 
polar, bipolar,  or  nmlti)iolar,  and  their 
caudate  processes  give  origin  to  nerve- 
fibres.  Ill  tli(>  <;anglion  the  nerve-cdls 
are  usiiall  v  enclosed  in  a  transparent  cap- 
sule with  nuclei  on  its  inner  surface.  The 
nerve-fibres  on  entering  the  ganglion  lay 
aside  their  perineurium,  which  becomes 
continnons  with  the  capsule.  Smne  of 
the  fibres  i  uu  through  the  ganglion  with- 
out being  connected  with  the  cells,  others 
arise  from  the  caudate  processes  of  the 

tUHnau rs-Kit-iii  and  Nobi« Smith) :  c  capsule  «^ the        A  remarkable  moditication   of  the 

be  Derve-flbrra  wbteb  ent««Mthe  gangUon  an  not    Dipolar  uerve-cell  IS  found  in  the  sym- 

SmbT.SH^''.L"dTu.'A?r.h"c!rrSS^  pathetic  gangUa,  especially  in  the  frog, 

SS.::::Vn^:;:.;nv..!;;"iMr;^'^^  «l8o  in^^tances  in  the 

by  a  ft  wnuclel.which  are  hervrvprihcnttdiislf  con-     luamuial.      The   cells   are  IK'ar-shapcd, 

and  from  the  narrow  end  two  procej^ses 
arise— one  a  straight  axis-cylinder  proce,ss,  into  which  the  substance  of  the  ganglion 
is  prolonged  :  the  other,  a  thin  fibre,  winds  spinilly  round  the  straight  fibre,  and 
then  passes  avav  from  the  cell  in  the  op|M>site  direetion,  and  becomes  investtnl  with 
a  medullary  sheath  and  neurilemma  of  its  own,  and  con.'ttitutes  a  ineduUated  fibre, 
while  the  straight  axis-cylinder  process  forms  a  non-mednllated  $bre. 


Pio.  67. 


THE  VASCULAB  STSTBM. 

The  Vascular  System,  exdmdve  of  its  central  organ,  the  heart,  is  divided  into 

four  classes  of  vessels:  the  nrtrrifn.  ffTpffhrnrx,  rr/nx,  and  hiiUfhaticH ;  the  minute 
structure  of  which  we  will  now  proceed  briefly  to  describe,  referring  the  reader  to  the 
bodv  of  the  work  for  all  that  is  necessarv  in  the  details  of  their  ordinary  anatomy. 

Structure  of  Arteries  (Fi<r.  — The  arteries  are  cninpnsed  of  three  <«tats: 
internal  or  endothelial  coat  (tiinim  intim-i  <»!'  Kiilliker)  :  middle  [iimsciilar  ami  ela.s- 
ticj  circular  coat  \tnuica  ///«  f/?V»];  and  external  cellular  coat,  or  tu/ut  a  advcvtitia. 

The  two  inner  coats  together  are  very  easily  separated  from  the  external,  as  by 
the  ordinary  operation  of  tying  a  ligature  on  an  artery.  If  a  fin.  -n  in!,'  be  tied  for- 
cibly upon  an  arterv  and  llicii  takr-ii  oft",  tlic  external  eoaf  will  In-  fdiinrl  undivided, 
but  the  infernal  coats  are  divided  in  the  tnick  of  the  ligature,  and  can  e;isily  be 
further  dissected  from  the  outer  coat.  The  inner  coat  can  be  separated  from  the 
middle  by  a  litde  maceration,  or  it  may  be  stripped  off  in  small  pieces ;  but  on 
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aeeotiTir  .f  it>  tViahiliry  it  ("innot  hv  sfpanttetl  as  a  complete  membrane.  It  is  a  tine, 
tnui«{>arent,  fulurl(»is  structure  wbtcli  i»  highly  elastic,  and  is  uoiuuionly  corrugated 
into  luugitudinal  wrinkles. 

The  tniicr  coal  [tunira  inth/Kt]  consists  of — 1.  Alsryerof  pRvement^pithelium,  the 
the  cells  of  which  are  polygonal,  oval,  or  fusi- 
form, and  have  very  distinct  round  or  oval 
nuclei.  Thi8  endothelium,  as  it  is  now  gen- 
«nUlr  called,  is  brought  into  view  most  dis- 
tinctly by  staining  with  nitrate  of  silver.  2. 
A  subepithelial  layer,  consisting  of  deliaite 
connective  tiiwue  with  branched  cells  lying  in 
the  intenpecee  of  the  tiasne.  3.  An*  elastic 
or  finieetrated  layer,  which  consists  of  an  ela.H- 
tic  nietnbrane  rontainini;  a  network  of  »  lastic 
fibres,  having  principiUy  u  longitudinal  direc- 
tMMi,  and  in  which,  under  the  microeoope, 
mall  elongated  i^wrtores  or  perforationa 
may  he  seen,  iriving  it  a  feu<'strated  ap- 
pearance. It  was  therefore  called  by  Hcule 
the  fmettrated  membrane.  This  membnue 
Ibnas  the  chief  thickness  of  the  inner  coat, 
and  can  be  separ.iti-d  into  scvend  layers,  some 
of  which  present  the  appearance  of  a  network 
of  longitudinal  elastic  nbree,  and  others  pres- 
ent a  more  membraiioiis  character,  marked  by 
[>ale  lines  liavin;;  a  longitudinal  direction.  In 
arteries  of  less  than  a  line  in  diameter  the 
subepithelial  layer  consists  of  a  single  layer 
of  stellate  cells,  and  the  connective  tissue  is 
only  largely  developed  in  the  large-sized  ves- 
sel.s.  The  fcijcstrate<l  mem]»rane  in  micro- 
scopic arteries  is  a  very  thin  layer,  but  in  the 
larger  arteries,  and  especial!  j  in  the  aorta,  it 
has  a  very  considerable  thickness. 

The  mlililh'  coat  {tunica  im-ilta)  is  distin- 

Snshed  from  the  inner  by  its  color  and  by 
e  transver-t  [i.  v.  circular^  arrangement  of 
it.'-  fibio.  in  contradi-stinctmn  to  me  longi- 
tuilinal  direction  of  those  of  the  inner  coat. 

and  the  muscuiar.  The  eUmtic  predominates  largely  in  the  aorta  and  its  branches. 
These  are  distended  by  the  blood  forced  into  them  by  the  systole  of  the  heart,  and 

by  their  gradual  contraction  during  the  diiistole  they  keep  up  the  contiimous  blood- 
current.  The  elastic  element  grjidually  diniiiiislies  as  we  jro  from  the  licart  toward 
the  periphery.  The  muscular  element  gradually  increases  as  we  go  from  the  aorta 
toward  Uie  smaller  arteriea,  where  it  reaches  its  maziraum.  Its  ninction  is,  by  its 
contraction  and  rela.xation,  to  regulate  the  amount  of  blood  sent  to  any  {mrt.  It 
dimitiislic-j.  and  finally  disapp<'ars,  as  we  leave  the  smaller  arteries  and  approach  the 
capillaries.]  In  the  largest  arteries  this  coat  is  of  great  thickness,  of  a  yellow  color, 
and  highly  elastic:  it  diminishes  in  thickness  and  becomes  redder  in  color  as  the  arte- 
ries become  smaller,  and  finally  becomes  very  thin  and  disappears.  In  small  arteries 
this  coat  is  purely  muscular,  consisting  of  muscular  fibre-cells  (Fitr.  united  to 
form  lumell<e  which  var^'  in  number  accordinji  to  the  size  of  the  arterv.  the  very 

■  ~  m  ml 

.small  arteries  having  only  a  single  layer,  and  those  not  larger  than  one-tenth  of  a 
line  in  diameter  three  or  four  layers.  In  arteries  of  medium  siie  (Fig.  59)  this  coat 
becomes  thicker  in  proportion  to  the  size  of  the  ves-sel ;  its  layers  of  muscular  tissue 
are  more  numerous  and  intennixe<l  with  numerous  fine  elastic  fibres  which  unite  to 
form  broud-meshed  networks.    In  the  larger  vessels,  as  the  femoral,  superior  meseu- 


Tnasvene  Section  thmugh  a  .smaU  Artery  and 
Vein  nf  the  Mucoiu  Membrane  of  the  EpiKluttia 
of  a  Chilli  (tnaKnifled  nUmi  3Sn  diain«leT«— 
Kli'in  «n<i  S.iMo  Sinitlu:  A.  artery  »>hu\ving 
the  niiclcnirii  1  n'l"ilu  limn.  r.  uhien  lln***  It: 
the  vesj<el  iN-iiiK  c'liitrncti-d.  iln'  fiidothilitil 
cell!"  appear  very  thick,  l  iiilt  rn<  ntli  ili<- ( 
Ibelium  i»  (be  wavr  elastic  intinia.  The  chief 
pan  of  die  wall  Of  tiM  TMirt  te  occvp^d  by  tlM 
efrralM  mwele-eo*!.  m ;  the  ttalTwAi^M  node! 
nf  the  muscle^wIU  are  well  icen.  Outside  tbia 
a.  (lart  of  the  adrentitia.  This  to  compoied 
f>f  hunilles  of  connectlvo-tiviuv  fibnu.  shown  In 
section,  with  the  nuclei  of  thr  <  i  nm  rtive-iiwiie 
forpuscles.  The  advcntitia  gradually  uRTRes 
inui  the  surroundtnc  connective  tissue. 
V,  vein  showing  a  tbin  endotbelial  membrane,  e, 
raised  accidentally  IVom  the  Intima,  which  on 
at'count  of  Ita  delieapy  i»  oeeaas  a  mvn  line  on 
the  nie<1la,  m.  Thl«f  Intler  i^  riinijx.«;<-<l  nf  a  few 
circular  inistrifx'fl  n)ii«<  lt-(-i-ll> .  ■>  the  mlveiiU- 
Ua,  similar  in  >tniriuri-  to  that  «if  an  artery. 

[It  consists  of  two  chMuents.  the  rfoMfic 
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teric,  coeliac  axis,  exteriiul  iliuc,  brachial,  and  popliteal  arteries,  the  elai»tic  tibres 
unite  to  form  Uunelln,  whicb  alternate  with  the  layers  of  museular  fibre.  In  Uie 
lar^rest  arteries  the  muscular  tissue  is  only  sliphtlv  developed,  aud  forms  about  one- 
third  or  one-fourth  nf"  the  wliole  substance  of  tlie  middle  coat;  this  in  osjifMinlly 
the  case  iu  the  aorta  and  trunk  of  the  puliuuuary  after)',  in  which  the  indi\idual 
cells  of  the  muscular  layer  are  imperfectly  formed,  while  in  the  carotid,  axillary, 
iliac,  and  subclavian  arteries  the  muscular  layer  of  the  middle  coat  is  more  devel- 
oped. The  elastic  lamellae  are  well  marked,  may  amount  to  fifty  or  sixty  in  num- 
ber, and  alternate  regularly 
with  the  layers  of  muscular 
tissue.  They  are  most  dis- 
tinct and  arranged  with  great 
regularity  in  the  abdominal 
aorta,  inpominate  artery,  and 
common  carotid. 

The  rrtmiiif  eont  {tunira 
aih'rntitttt)  cniisists  niainiy  of 
connective  tist^ue,  and  contains 
elastic  fibres  in  all  but  the 
smallest  arteries.  In  the  larg- 
est vessels  the  external  coat  is 
relatively  thin,  but  in  small  ar- 
teries it  is  as  thick  or  thicker 
than  the  middle  coat.  In  arte- 
ries of  the  medium  size,  and 
above  it,  the  external  coat  ia 
formed  of  two  layers,  the  outer 
of  which  consists  of  connective 
tissue  cniifMiiitTiL'  irreiTular 
clastic  network,  while  the  in- 
ner is  composed  of  elastic  tis- 
sue only.  The  inner  elastic 
cnat  is  very  distinct  in  the 
carotid,  femoral,  brachial,  profunda  femoris,  mesenteric,  and  e<eliac  axis,  the  elastic 
fibres  being  often  arranged  in  lamellse.  In  the  smaller  arteries  the  external  tunic 
consists  of  a  single  layer  of  mixed  connective  tissue  and  elastic  fibres:  while  in  the 
smallest  arteries,  just  al>ove  tlie  capillaries,  the  elastic  fibres  are  wanting,  and  the 
connective  tissue,  of  which  the  c<»at  is  coniiKised.  bec<mies  uuire  homogeneous  the 
nearer  it  approaches  the  capillaries,  and  is  gradually  reduced  to  a  thiit  nuMubranous 
envelope,  which  finally  disappears. 

Some  arteries  have  extremely  thin  enats  in  proportion  to  their  size:  this  is  cs])e- 
cially  the  ease  in  those  situated  in  the  cavity  of  llie  i  riminin  and  spinal  eaiuil.  the 
difierence  de|>ending  on  the  greater  thinnci^s  of  the  external  and  mithllc  coats.  The 
arteries  in  their  distribution  throughout  the  body  are  included  in  a  thin  fibro-areolar 
investment,  which  forms  what  is  called  their  sheatii.  In  tlic  limbs  this  is  usually 
formed  by  a  prolontration  of  the  deep  fascia  :  in  the  up]ier  j)art  of  the  thigh  it  con- 
sists of  a  continuation  downward  of  the  tranversalis  and  iliac  fiusciie  of  the  abdomen; 
in  the  neck,  of  a  prolongation  of  the  deep  cervical  fiiscia.  The  included  vessel  is 
loosely  connected  with  its  sheath  by  a  delicate  areolar  tissue,  and  the  sheath  usually 
enclost's  the  aceonipanying  veins,  and  sometimes  a  ncTve.  Some  arteries,  as  those 
in  the  cranium,  are  not  included  in  sheaths. 

All  the  larger  arteries  are  supplied  with  blood-vessels  like  the  other  or^^ms  of 
the  body;  they  are  called  the  vomo  nmurum  [i.  e.  vessels  of  the  vcsselsj.  These 
nutrient  vi'-^ids  arise  frnm  a  lirancli  of  tlie  arferv  or  from  a  n«'iLrbb(irini;  vessel  at 
some  considerable  distance  from  the  point  at  w  hich  they  are  distributed ;  thev  ram- 
ify in  the  loose  areolar  tissue  connecting  the  artery  with  its  sheath,  and  are  distrib- 
uted to  the  external  coat,  but  do  not.  in  man,  penetrate  the  other  coats — [hence  the 


Fio.99. 


a,  ArttTv  rromtbeMewotoryof  h  <  hil<l.  .'x<."',  mul  '•.vein  .im'.T'  '  in 
ilitttnvUr.  treated  with  aenlc  aeid  und  iiiagniticd  ;i.>u  limes: 
tunloft  adTentttla,  wltli  elcHisMcd  nuclei ;  »,  nuclei  of  (l»e  oontra^ 
tile  flbrai«dlt  of  tfae  tonica  media,  leen  partW  tarn  m  wrSiML 
partly  apnannt  In  tfeiHTene  wetkMi ;  y,  nttclel  of  Ibe  endothelial 
«elU;  i,  elaatle  long!itndliMl  Sbraiu  eoat 
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danger,  in  ligatinr;  an  artery  in  its  continuity,  of  separating  the  sheath  from  it  to 
any  groat  extent],  though  in  some  of  tlie  larger  maninials  some  few  vessels  have 
been  trace<i  into  the  middle  coat.  Minute  veins  serve  to  return  the  blood  from 
these  vessels ;  they  empty  themselves  into  the  vena  comites  in  connection  with  the 
artery. 

Arteries  are  also  supplie<l  with  nerves,  which  are  derived  chiefly  from  the  sym- 
pathetic, but  partly  from  the  cerebro-spinal  system.  They  form  intricate  plexuses 
upon  the  surfaces  of  the  larger  trunks,  the  smaller  brandies  being  usually  accom- 
panied by  single  filaments.  The  bninches  derived  from  these  plexuses  penetrate  the 
external  coat,  and  are  principally  distributed  to  the  muscular  tissue  of  the  middle 
coat.  [These  nerves  regulate  automatically  the  calibre  of  the  vessels,  and  hence 
the  blood-<«upply,  both  in  health  and  disease.] 

[For  the  lymph-spaces  surrounding  the  blood-vessels  (perivascular  spaces)  see  the 
Lymphatic  System,  p.  87.] 

The  Capillaries. — The  smaller  arterial  branches  (excepting  those  of  the  cavern- 
oui4  structures  of  the  sexual  organs,  of  the  spUnm.  and  in  the  uterine  placenta)  ter- 
minate in  a  network  of  vessels  which  pervade  nearly  every  ti.ssue  of  the  body. 
Thet*e  ves.sels,  from  their  minute  size,  are  termed  capillaries  (/'(ryj/y^/x,  a  *Miair"). 
They  are  interposed  between  the  smallest  branches  of  the  arteries  and  the  commen- 
cing veins,  constituting  a  network  the  branches  of  which  maintain  the  same  diam- 
eter  throughout,  the  me<'hes  of  the  network  being  more  uniform  in  shape  and  size 
than  those  fonned  by  the  anastomoses  of  the  small  arteries  and  veins. 

The  diameter  of  the  capillaries  varies  in  the  diflNi'rent  tissues  of  the  body,  their 
usual  size  being  about  ^  A  j  of  an  inch.  The  smallest  are  those  of  the  brain  and 
the  mucous  membrane  of  tlie  intestines ;  and  the  largest,  tho.se  of  the  .skin  and  the 
marrow  of  bone,  where  they  are  stated  to  be  as  large  as       a  of  »in  inch. 

The  form  of  the  capiUary  net  varies  in  the  different  tis.sties,  the  meshes  being 
generally  rounded  or  elongated.    The  rounded  form  of  mesh  [Fig.  GO]  is  most  cora- 


[Fio.  60. 


8«ctlon  of  Injected  Lunff.  incladlng  wveral  eonti(rui<UH  alveoli  ihlghly  magnlflcd) ;  a,  a,  free  edjfcs  of  alveoli; 
e,  e,  partitluiw  betutH-n  nt-igbboriiifc  alveoli,  sciu  In  M;ction:  f»,  Ktnall  arterial  branch  giving  off  onplllarlei 
to  the  alveoli.  The  lo«jplnK  of  the  veiwtl-i  to  either  .side  of  the  r>«rtltiiiii'.  is  well  cxhlhited.  Bi'tweeii  the 
capillaries  U  seen  the  nomo|^neou8  alveolar  waU  with  nuclei  of  (ronnec-tlve-lii>iiue  corpiucles  and  elastic 
fibres  (^jcbAf«r'a  HuMoffy).] 

mon,  and  prevails  where  there  is  a  dense  network,  as  in  the  lungs,  in  most  glands 
and  raucous  membranes,  ami  in  the  cutis;  here  the  meshes  are  more  or  less  angular, 
sometimes  nearly  quadrangular  or  polygonal,  more  frequently  irregular. 
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EhtiKftifed  meshes  (¥'i}i.  01)  are  observed  in  tlie  bundle;*  of  fibres  ami  tubes  e(>nn>os- 
in<i  niuseles  and  nerves,  the  meshes  bein»j;  usually  of  u  )»anillelo^ruiii  Ibnu,  the  long 
axis  of  the  mesh  running  puruUcl  with  the  long  axis  of  the  nerve  and  fibre.  Some- 
times the  capillaries  have  a  looped  arrangement,  a  single  vessel  projecting  firom  the 
common  network  and  returning  after  forming  one  or  more  loops,  as  in  the  papilbB 
of  the  inritrtif  and  skin.  The  number  of  the  eapillariei*  and  the  size  of  the  meshe« 
cletermiue  the  degree  of  vascularity  of  a  part.  The  cloKest  network  and  the  small- 
est interspaces  are  found  in  the  lungs  and  in  the  choroid  coat  of  the  eje.  In  these 
situations  the  interspaces  arc  smaller  than  the  capillary  vessels  themselves.  In  the 
kidney,  in  the  conjunetiva.  and  in  the  cutis  the  interspaces  are  fnm)  three  to  fotir 
times  as  large  aii  the  capillaries  which  fonn  them,  and  in  the  brain  from  eight  to  ten 
times  as  large  as  the  capillaries  in  their  long  diameter,  and  from  four  to  six  times  aa 
large  in  their  transverse  diameter.  In  the  cellular  coat  of  the  arteries  the  width 
of  the  meslies  is  teti  times  that  of  the  capillarA*  vessels.  As  a  general  rule,  the 
more  active  the  function  of  the  organ  is,  the  closer  is  its  capillaiy  net  and  the  larger 
its  supply  of  blood,  the  network  being  veiy  narrow  in  all  growing  parts,  in  Uie 

[Flo.  62. 


BeetJon  futralli'l  t<>  the-  Mirfacc  Iruni  the  Shaft  of  the 
Femur  (mainiianl  lOOttraes*:  a,  itoveraian  eanalH; 
k  taeiiDK  Meea  trom  tb«  akto:  c  otben  wen  frum 
w»  suilhM  In  IcaieLte  whlek  are  eat  horUuntaUy. 


Smnll  Artfry  t"  »l>ow  ihi-  \ll^l•>l|^  Inji-r*  wtiloh 

Kwe  its  whUd  :  a,  en<)i>lhi-liu)ii :  b,  Inifrnal  elMtle 
mina:  e,  circular  muxcular  nitres  of  itae  middl* 
CMt:  d,  the  connvcltve-timue  ouicr  lutl  (tunica  ad* 
veDtittat  (Uadoto'  JUi/tMom,  wUt.  by  StlrUng).] 

glands,  and  in  tiie  nmcous  membnuies ;  wider  in  bones  and  ligaments,  which  are 
comparatively  inactiTe;  and  II  ;>arly  altogether  absent  in  tendons,  in  which  very  little 

organic  ehanpre  occtirs  after  tlieir  foiinntion. 

Structure. — The  walls  of  the  capillaries  ( onsist  of  a  fine,  ti'ansparent  endothe- 
"lial  layer,  cojiiposed  of  cells  joined  edge  to  e<l;.'i'  by  an  interstitial  cement-substance, 
and  continuous  with  the  endothelial  cells  which  line  the  arteries  and  veins.  [The 
capillaries  consist,  therefore,  pim  lv  of  the  nmica  iiitini;i.  which  is  reduced  wliojjy 
or  almost  wholly  to  the  endotlielium.  This  fits  them  admirably  for  their  function 
of  the  easy  egress  (e.xosmosis)  of  the  fluid  pabulum  and  the  oxygen  carrietl  by  the 
blood  to  all  parts  of  the  body,  and  the  easy  ingress  (endosmosis)  of  the  carbonic  add 
and  other  products  of  destruction  by  use  of  the  vari(»us  or>:aTis  and  tissues  in  solution. 
As  we  approach  the  arteries  on  one  aide  or  the  veim)  uu  the  other,  the  remaining  two 
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Fig.  64. 


sre  gradually  i !  1  1  to  the  intima  (Fig.  'j^).]  When  stained  with  nitrate  nf  sil- 
ver the  edges  which  l>uuii<l  the  epithelial  cells  are  hroiight  into  view  (Figs.  (52  and  03). 
Th««ie  celU  are  of  large  size  and  of  an  irregular  polygonal  or  lanceolate  shape,  each 
oonttkiniiig  an  oval  nuclena,  which  maj  be  brought  into  view  by  carmine  or  logwood. 
Between  uieir  edgei«,  at  van* 
r>Tis  points  of  their  meeting, 
roundish  dark  spots  ar«  some- 
times  seen,  wbieh  have  been 
deecribed  as  8toioata,  though 
thej  are  closed  by  interodl- 

Fm.  63. 


C*pi!lari">  fp  in  thv  Mesentery  of  a 
<oihK-a-|>iK.  Mtter  trcAluieut  wilta  *o- 
hn\'-i\  nf  iilirate  of  lUver:  «.  cell<; 
b.  ibcir  Duclei. 


FliMtt  Vewels  on  the  Arterial  81d«.  team  tbc  Hmnra  Bimtn  riii«gnl> 

Sed  am  times):  1.  tmanest  nrterjr:  %  tfntAtUm  veMl;  S.  «a«rKer 

caplUarieD;  4,  Oner  captllarle!; :  ri.  struoturL-lf><i  ini^'inbrano  !-tiU 
with  some  nuclei,  ri'prv»eiiiativf  of  the  tiinicn  udvi'iiiiiia ;  b,  nuclei 
of  the  niuwular  flbre-cvlto;  e,  nuclei  wlUiio  tto«  smali  artehr.  per^ 
liaps  appertAialng  to  an  enduihcUaia:  cf,tiiicl«l  in  the  tnuiMtlOD- 

vcasvls. 


ulai-  snhstance.  Tlicv  have  been  believed  to  be  the  situation  through  which  the 
white  corpuscles  of  the  bloo<l,  when  migratin!x  through  the  blood-vessels,  emerge; 
but  this  view,  though  probable,  ia  not  universally  accepted. 

In  many  situations  a  delicate  sheath  or  envelope  of  fine  connective  tissue  is 
found  around  the  f^implc  ( apillary  tube,  |)iirticularly  in  the  larger  ones;  and  in 
other  places,  e,s|>ecially  in  the  glands,  the  capillaries  are  invested  with  retiform 
lyiuphatic  tissue. 

In  the  lai^t  capillaries  (which  ought,  perhaf>s,  to  be  described  rather  as  the 
iimnllest  arteries)  tract^^  of  an  epith^ial  lining  and  of  circular  transverse  muscular 

fibres  are  to  be  seen  (Fig.  64). 

The  Veins,  like  the  arteries,  are  composed  of  three  coats — internal,  middle,  and 
external ;  and  these  coats  are,  with  the  necessary  modifications,  analo^us  to  the 
coats  of  the  arteries,  the  iiit«mal  being  the  epithelial,  the  middle  the  mi<scular,  and 

the  externnl  tite  connective  or  areolar.  The  niaiti  difference  betwccTi  the  veins  and 
the  arteries  is  in  the  comparative  weakness  of  the  middle  coat  of  the  former;  and  to 
this  it  is  dne  that  die  veins  do  not  stand  open  when  divided,  as  the  arteries  do,  and 
that  they  are  passive  rather  than  acti^'e  organs  of  the  circulation. 

In  th(»  veins  immediately  above  the  enyiillnrit^s  the  three  ef»uts  are  hardly  to  be 
distinguished.  The  endothelium  is  supported  on  an  outer  membrane  separable  into 
two  layers,  the  outer  of  which  is  the  thicker,  and  consists  of  a  delicate,  nucleated 
membrane  (adventitia),  while  the  inner  is  compose<l  of  a  network  of  longitudinal 
el.^stir"  fibres  (intima).  In  the  vc'iti«  next  above  these  in  size  ff>ne-firt]i  <>{'  ;i  line, 
according  to  KiiUiker)  a  muscular  layer  and  a  layer  of  circular  fibres  can  be  traced. 
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forming  the  middle  coat,  while  die  elastic  and  connective  elements  of  tlio  outer  ooftt 
become  more  flistinctly  porccptihle.  In  the  middle-sized  veins  tlie  tvpical  fstnirturc 
of  these  vessels  becomes  clear.  The  endothelium  is  of  the  same  character  as  m  the 
arteries,  but  its  cells  are  more  oval,  lees  fiisiform.  It  is  supported  by  a  connective- 
tissue  layer  consisting  of  a  delicate  network  of  branched  cells,  and  external  to  this 
is  a  layer  t»f  longitudinal  elastic  fibres,  but  seldom  any  appetintnro  of  a  fenestrated 
meiuifraiie.  This  constitutes  the  internal  coat.  The  jnvidh-  coat  is  eoniposed  of  a 
thick  layer  of  connective  tissue  with  elastic  fibres,  intermixed,  in  some  veins,  with  a 
transverse  layer  of  muscular  fibres.  The  vhite  fibrous  element  is  in  considerable 
exciss,  and  the  elastic  fibres  are  in  much  smaller  projK>rtion  in  the  veins  than  in  the 
arterie?.  The  outer  coat  consists  of  areolar  tissue,  as  in  the  arteries,  with  lorigitti- 
dinal  elastic  fibres.  In  the  largest  veins  the  outer  coat  is  from  two  to  five  times 
thicker  than  the  middle  coat,  and  contains  a  large  number  of  longitudinal  muscular 
fibres.  This  is  most  distinct  in  the  hepatic  part  of  the  inferior  vena  cava  and  at  the 
termination  of  this  vein  in  the  heart,  in  the  trunks  of  tin-  hepatic  veins,  in  all  the 
large  trunks  of  the  vena  jportse,  in  the  splenic,  superior  mesenteric,  external  iliac, 
renal,  and  azygoe  veins.  In  the  renal  ana  portal  yeins  it  extends  throueh  the  whole 
thickness  of  the  outer  coat,  but  in  the  other  veins  mentioned  a  layer  cff  connective 
and  elastic  tissue  is  found  externiil  to  the  muscular  fibres.  All  tlic  liir-je  ^  eins  which 
open  into  the  heart  are  covered  for  a  short  distance  with  a  layer  <>t  striped  muscular 
tissue  continued  on  to  them  from  the  heart.  Muscular  tissue  is  wanting  in  the 
veins — (l)of  the  maternal  part  of  the  placenta;  (2)  in  most  of  the  cerebral  vtins 
antl  sinuses  of  tlie  dura  mater;  (3)  in  ti  c  veins  of  the  retina;  (4)  in  Hk^  vrii  -  of 
the  cancellous  tissue  of  bon^;  (5)  in  the  venous  spaces  of  the  corpora  cavernosa. 
The  veins  of  the  above-mentioned  parts  consist  of  an  internal  endothelial  lining  sup- 
ported on  one  or  more  layers  of  areolar  tissue. 

Most  veins  are  provided  with  calves,  which  serve  to  prevent  the  reflux  of  the 
blood.  They  are  formed  by  a  reduplication  of  the  inner  coat,  8trengthene<l  by  ctm- 
nective  tissue  and  elastic  fibres,  and  are  covered  on  both  surfaces  with  endothelium. 
Their  form  is  semilunar.  They  are  attached  by  their  convex  edge  to  the  wall  of 
the  vein;  the  concave  margin  is  free,  directed  in  the  course  of  the  venous  current, 
and  lies  in  close  apposition  with  the  wall  of  the  vein  us  long  as  the  current  of  blood 
takes  its  natunil  course:  if,  however,  uiiy  regurgitation  takes  place,  the  valv«) 
become  distended,  their  opposed  edges  are  brought  into  eontaet,  and  the  current  is 
intercepted.  Most  commonly,  two  such  valves  are  found  placed  opposite  each  other, 
more  especially  in  the  smaller  veins  or  in  the  larger  tnuiks  at  the  point  where  thev 
are  joined  by  smaller  branches ;  occasionally  there  are  three,  and  sometimes  only 
one.  The  wall  of  the  vein  immediately  above  the  point  of  attachment  of  each  «eg« 
ment  of  the  valve  is  expanded  into  a  pouch  or  sinus,  which  gives  to  the  vessel,  when 
injp<'te<i  or  distende<l  with  Mood,  a  knotted  npyvoaranee.  [Tliis  can  readily  ho  se<*n 
and  the  position  of  tlte  valves  located  by  a[>plying  a  moderately  tight  bandage  around 
one*8  arm,  and  th^  opening  and  closing  the  fist  several  times  to  increase  the  blood- 
flow.]  The  valves  are  very  numerous  m  the  veins  of  the  extremities,  c*specially  of 
the  lower  pxtremitie*!.  thc^'e  ve«fels  having  to  mnihict  the  Mood  against  the  force  of 
gravity.  Thev  are  absent  in  the  very  small  veins,  al.so  in  the  venie  cava;,  the  hepat- 
ic veins,  portal  vein  and  its  branches,  the  renal,  uterine,  and  ovarian  veins.  A  few 
valves  are  found  in  the  spermatic  veins,  and  one  also  at  their  point  of  junction  with 
the  renal  vein  and  inferior  vena  cava  in  both  sexes.  The  cen  lual  and  spitial  vein??, 
the  veins  of  the  cancelhite*!  tissue  of  bone,  the  pulmonary  veins,  and  the  umbilical 
vein  and  its  branches  are  also  destitute  of  valves.  They  are  occasionally  found,  few 
in  number,  in  the  vene  azygos  and  intercostal  veins. 

The  veins  are  supplied  with  nutrient  vessels,  rrTRa  ranonnn.  like  the  arteries. 
Nerves  also  are  distributed  to  them  iu  the  same  manner  as  to  the  arteries,  but  in 
much  less  abundance. 

The  Lymphatio  vessels — ^including  in  this  term  the  Lacteal  vessels,  which  are 
identical  in  structtire  with  them — are  composed  of  three  coats.  The  internal  is  an 
endothelial  and  elastic  coat.   It  is  thin,  transparent,  slightly  elastic,  and  ruptures 
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■ooner  than  the  othw  omIb.  It  is  composed  of  a  layer  of  elongated  endothelial  cells 

with  serrHteii  margins,  by  winch  the  adjacent  cells  are  <l<)vetuiled  into  one  another. 
Those  are  supported  on  a  single  layer  of  longitudinal  elu.stic  fibres.  Tlie  middle 
coat  is  compcwed  of  smooth,  mnscular,  and  fine  elastic  fibres,  disposed  in  a  transverse 
direction.  The  external^  or  fibro-areolur  coat,  consists  of  filaiiu  nts  of  areolar  tissue 
infernjixr<l  with  smooth  muscular  fibres,  longitudinally  or  obliijuelv  dispostMl.  It 
fonii:^  a  protective  covering  to  the  other  coat,s,  and  serves  to  connect  the  vessel  with 
the  neighboring  struetntOB.  The  above  description  applies  only  to  the  larger  lym« 
phatics;  in  the  smaller  vessels  tiiere  is  no  muscular  or  elastic  coat,  and  tlieir  struc- 
ture consists  only  of  a  connective-tissue  ooat|  lined  by  endothdinm.  The  thoMioc 
dnrt  (Fig.  G.'i)  is  a  somewhat  more  com- 
plex structure  than  the  other  lymphatics ; 
It  presents  a  distinct  subendothelial  layer 
of  bnin«  be<l  c(a-|HiM  les  similar  to  tliat 
found  in  the  arteriis.  and  in  the  middle 
cuat  is  a  layer  of  connective  tissue  with 
its  fibres  mrranged  longitudinally.  The 
lymphatics  are  supplied  by  nutrient  ves- 
sel-*, which  are  distributed  to  their  outer 
and  middle  coats;  but  no  nerves  have 
at  pi^esent  been  traced  into  them. 

Tlie  lymphatics  arc  very  generally 
proviiled  with  valves^  which  assist  ma- 
terially in  effecting  the  circulation  of 
the  fluid  they  contain.  These  valves 
are  formed  of  a  thin  layer  of  fibrous 

Flo.  C5. 


Tnn»ver»e  Soptlon  thronirh  theToatgof  the  Thnniole 
DorU  of  ^lan  i :VJtitiii«>i  :  (],cn<lotheUum. 
•tfi/i!i<l  lariKllu-.  Hiid 'iiiiKT  rl.i-.tic  cont ;  ft.  liinjri- 
tii'Jiiiiil  (■•.iinc<'iivc  tlsviie  of  iho  nii'Mlf  c<»\\\  c, 
ifMii^vcne  inu»cle«  of  the  Karov;  d,  tunica  advea- 
tlttft.  with  9,  Um  longttadliial  muaeaUr 


I.  Sndothctltiiii  frnra  tta«  anABr  mrflMe  «t  ttie  cen- 

trum  teniihu-um  of  thf  rabbit:  a,  (xirvii  or  i<tumaiB. 
2.  Endotbvlium  of  the  modiaKtinuin  of  the  (i<>(;: 
(I.  |Kirc!i.  3.  Si'i'tloii  thro\ii;h  the  nU'uru  of  l!n  -ame 
HMiinal  ■■  6.  free  oriii' ,  ^  .,i  -.hort  Iiitrnil  jui  —  a  j.^  .  f 
c<l  fmm  Ludwig,  bchweig- 


the  Ijnnpb-caitalii  u'oplc<l  fni 
awr-SeydM,  uid  Dyokowiky). 


ti^stie  lined  on  both  surfaces  by  endothelium.  Their  form  is  semilunar;  they  are 
attached  by  their  convex  edge  to  the  sides  of  the  vessel,  the  concave  edge  being  free 
and  directed  along  the  course  of  die  oontainect  current.  Usually  two  such  valves, 
of  e(]ual  size,  are  found  opposite  one  another ;  but  occa.siona11y  exceptions  occur, 
es|)e«  ially  at  or  near  the  anastomoses  of  lymphatic  vessels.  Thus,  one  valve  maybe 
of  very  rudimentary  size,  and  the  other  increa.sed  in  proportion. 

The  valves  in  the  lymphatic  vessels  are  placed  at  much  shorter  intervals  than  in 
the  veins.  They  are  most  numerous  near  the  lymphatic  glands,  and  they  are  found 
BOre  frequently  in  the  lytnpliaties  of  the  neck  and  upper  extretnity  than  in  the 
lower.  The  wall  of  the  lymphatics  immediately  above  the  point  of  attachment  of 
each  segment  of  a  valve  is  expanded  into  a  pouch  or  sinus,  which  gives  to  these 
vessels,  when  distmded,  the  knotted  or  beaded  appearance  which  they  present. 
Valves  are  wanting  in  the  vessels  composing  the  plexiform  network  in  which  the 
lymphatics  usually  originate  on  the  surface  of  the  body. 

[The  lymphatic  system  is  an  appendix  to  the  blood-vessels,  the  latter,  especially 
by  the  CApilhtries,  supplying  the  oxygen  and  food  to  all  the  tissues,  the  former  carry- 
ing off  most  of  the  waste  products,  and  also  acting  as  absorbents.  The  lymphatic 
vessels  arise  in  several  ways.    One  is  in  fymph'tpaeet  (Fig.  67)  of  the  connective 
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tissues.  Another  is  in  the  kusteah,  vessels  in  the  intestinal  villi  (nee  their  descrii^ 
tion),  which  begin  by  blind  or  closed  extremities.  Durinfr  <liirestion  these  vessels 
are  filled  with  the  wliite  chyle,  but  at  other  times  by  the  colorless  lymph.  A  third 
origin  of  the  lymphatics  is  in  permueular  and  perineural  tpaeet.  These  exist 
especially  around  the  smaller  blood-vessels  of  the  nerve-centres,  the  hones,  the 
retina,  tlie  livw,  and  under  the  sheath  of  the  optic  and  some  other  nerves. 

[Fto.  vr. 


[FW.  68. 


Orlffln  of  Lyiiiiihiitn  -  ir  III  tho  Contral  Tendon  of  the 
DtaphrHgni  ul  ilit-  Kalihit  iscini-diagrRmmatic) :  *,  the 
Julcc-caiml8,oonimunl«iling  at  z  with  tbclnupIlM* 
IC«;  a.  origin  of  tlM  lympbatica  bjrtb*  eonttKIIMof 
MTeiml  JnUMhCMiala  (LaiKloia'  I*i^lelon,  adit,  by  6U^ 
Hat).] 


Pcrivnsriilar  Lymphatics:  A.  aorin  of  tor- 
u>l»«.  U,  artt'ry  from  thv  brain ;  |»,  pcrl- 
vaacalar  lymph  -sipHev  (Luutola*  T' 
•dl(.lv8iarlfnK).] 


In  Fig.  68  the  perivascular  spaces  are  shown  around  the  aorta  of  the  tortoise  (a), 
which  is  visible  to  the  naked  eye,  and  (b)  around  a  small  cerebral  artery.  A  fonrtn 
origin  is  hy  iUmota^  or  openings  between  the  endothelial  cells  lining:  the  wulls  of 
the  large  sorotis  cavities  (Fig.  12.  p.  44).  Thcpo  serous  cnxitir-.  the  arMcluiuid. 
aqueous  chainbers  of  the  eve,  the  capsule  of  Tenon  or  tunica  \aginalis  oculi.  the 
labyrinth  of  the  ear,  the  pleura,  the  pericardium,  the  peritoneum,  and  tunica  vagi- 
nalis testis,  are  all,  therefore,  lymph-sacs.  Hence  their  great  absorbing  power, 
which  it  is  especially  important  to  recognise  in  laparotomy  and  other  operations 
involving  them.] 

The  finest  visible  lymphatic  vessels  form  a  jtlexiform  network  in  the  subcutaneous 
and  submocoos  tissues,  and  this  is  properly  regarded  as  one  method  of  th«r  com- 
nu  iu cment.  But  the  lymphatics  have  also  other  modes  of  origin,  for  the  intestinal 
laeteals  eommetu'C  by  closed  extremities,  though  .some  observers  believe  tliat  the 
closed  extremity  is  continuous  with  a  minute  network  contained  in  the  substance  of 
the  villas,  through  which  the  lacteal  is  connected  with  the  q>ithelial  cells  covering 
it  Again,  it  serais  now  to  be  conclusively  proved  that  the  serous  niondtmnes  pre- 
pent  stoTnrita  or  npeniticr-^  between  tlie  endothelial  cells  (Figs.  1'3  nnd  ♦!<»).  by  which 
there  is  an  open  comnuinication  with  the  lymphatic  system,  and  through  which  the 
lymph  is  thoasht  to  be  pumped  by  the  ultimate  dilatation  and  contraction  of  the 
serous  sur&ceaue  to  the  movements  of  respiration  and  circulation.'  Von  Reck- 
linghausen was  the  first  to  observe  the  pa»is;ige  of  tiiilk  nn'l  other  colored  fluids 
through  these  stomata  on  the  peritoneal  surface  of  tho  central  tendon  of  the  dia- 
phragm.   Again,  in  most  glandular  structures  the  lymphatic  capillaries  have  a 

'  The  resemblance  between  lymph  ami  ueruin  led  Hewson  long  buo  to  reiranl  the  wrout  niviviett  oc 
nua  into  whidi  the  lymphatici  open.  Beoent  microioopic  dinoveiiM  oon&n  thin  o^nioo  in  a  vny 
inlereating  manoMr. 
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Section  of  Rmall  LTmphatle  GUiiid.  b«If-dlft«asm* 

matically  jtiven.  with  the  course  of  the  lymph: 
(I,  the  cnvelfifH.-;  6.  •:«>pta  l»et\reen  the  follicle*  or 
«1  vidM  of  ih<-  forticul  jmrt ;  c.  *\>tfm  of  sci'tu  of  the 
miiliillury  ptirtimi.  down  to  (he  hiliun;  the  fol- 
licles; e,  fympli-tuhe>i  of  the  iiu'dullary  mavk;  /,  dif- 
ferent Irmpluuic  Btn-HniH  which  rorround  the  fotii* 
elea  «na  flow  tbruusb  the  iotenticea  of  the  meduU 
larjr  portion ;  g,  oonf uence  of  theae  fMuIng  tbiouK^ 
the  eObrent  Twnl,  A.  at  tb«  bllum. 


IftCQiiar  oriffin.  Here  thej  begin  in  irregular  clefts  or  spaces  in  the  iiasue  of  the 
part :  and  closely  corresponding  to  ur  identical  with  this  is  their  origin  in  connec- 
tive tij««tH'.  wlieiv  tlu-  lympharic  vessels  arc  apparently  continuous  with  spaces  in 
the  connective  tissue;  and  Klein  ba8  dct^cribed  and  figured  a  direct  communication 
between  these  spaces  and  the  lymphatic  vessel.' 

Lympliatio  Glands  (Fig.  69)  are  small  oval  or  bean-eh^>ed  bodies  situated  in 
the  course  nf  lymphatic  and  lacteal  vessels,  80  that  the  lymph  and  chyle  pass  through 
tliein  on  tlieir  way  to  the  Mood.  They 
eenerally  preisent  on  one  ssiile  a  slight 
oepraMioB— th«  Aifum— through  which 
the  blood-vc$<tsels  enter  and  leave  the 
interior.  The  efferent  lymphatic  vessel 
emerges  from  the  gland  at  this  spot, 
while  the  afferent  vesseu  enter  the  organ 
at  different  parts  of  tlie  periphery.  On 
sei'tion,  a  lyinpliatic  gland  displays  two 
different  structures:  an  external,  of 
lighter  color — the  e&rtieai;  and  an  in- 
tenial.  darker — the  meduUeuy,  The  cor- 
tical stnictnre  docs  not  form  a  complete 
investment,  but  is  deficient  at  the  hiium, 
where  the  mednllary  portion  reaches  the 
sorface  of  the  gland  ;  so  that  tin;  efferent 
vessel  is  dcrivctl  dircctlv  from  the  medul- 
lary structure,  while  the  afferent  vesi*els 
empty  themselves  into  the  cortical  sub- 
stance. 

Lympliatic  ;;lands  consist  of  (1)  a  fib- 
r<'ii>  »'nvclope,  or  rtij>Ki/h\  from  which  a  framework  of  proceas^es  {(rubccul(r)  proceed 
inwani,  dividiiiij;  the  gland  into  open  spaces  (alveoli)  freely  communicating  with 
each  other ;  (2)  a  quantity  of  adenoid  tissue  occupying  these  spaces  without  com- 
pletely filling  til'  til  .  (8)  a  free  supply  of  blood-vessels,  which  are  supported  on  the 
trabecuhv  :  and  (4)  the  ajfi'rent  ami  efferent  vessels.  Little  is  kiu»wn  of  the  nerveSy 
though  KuUiker  describes  some  fine  nervous  filaments  passing  into  the  hilum. 

inie  eopnde  is  composed  of  a  layer  of  connective  tissue,  and  from  its  internal 
surface  are  given  off  a  number  of  memli  an  iis  septa  or  lamellas  which  pass  inward, 
radiating  toward  the  centre  of  the  gland,  tor  a  certain  distance;  that  is  to  say,  for 
about  one-third  or  one-fourth  of  the  space  between  the  circumference  and  the  centre 
of  the  gland.  They  thus  divide  the  outer  part  of  its  interior  into  a  number  of  oval 
eompartments  or  alveoli (Y\g.  69).  This  is  the  cortical  portion  of  (Ik-  gland.  After 
haviiiir  penetrated  into  the  gland  for  some  distance,  these  septa  l»rcak  ii|>  into  a  num- 
ber of  smaller  trabecular,  which  form  flattened  bands  or  cords  interlacing  with  each 
other  in  all  directions,  forming  in  the  central  part  of  the  organ  a  number  of  inter- 
cominunicating  spaces,  also  called  alveoli.  This  is  the  metlullary  portion  of  the 
gland,  and  tlic  sjiaces  or  alveoli  in  it  not  only  freely  communicate  witli  carh  otlicr, 
but  also  with  the  alveoli  of  tlie  cortical  portion.  In  these  alveoli  or  s[)a(('s  (Fig.  7(J) 
is  contained  the  proper  gland-suhstance  or  lymphoid  tissue.  The  gland-pulp  does 
not.  however,  completely  fill  the  alveolar  spaces,  but  leaves,  between  its  outer  mar- 
gin and  the  traheculjB  forming  the  alveoli,  a  channel  or  space  of  uniform  width 
throughout.  This  is  termed  the  lifinpli-patfi  or  lifrtiph-Hiinin  (Figs.  71  and  7'J). 
Running  across  it  are  a  number  of  trabeculaj  of  retiform  connective  tissue,  which 
appear  to  serve  the  purpose  of  maintaining  the  gland-pulp  in  the  centre  of  the 
^Mce  in  its  proper  position. 

On  account  of  the  peculiar  arrangement  of  the  framework  of  the  organ  the 
gland-pulp  III  the  cortical  portion  is  dispose<l  in  the  form  of  nodules,  and  in  the 
medullary  part  in  the  form  of  rounded  cords.    It  consists  of  ordinary  lymphoid 

*  Albu  ^  BiMahgy,  pi.  tuL  fig.  siv. 
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tiatue,  being  made  up  of  a  delicate  reticulum  of  retiform  tissue*  which  k  oontinuotas 
with  that  in  the  lymph-paths,  but  marked  off  from  it  by  a  closer  reticulation ;  in  its 


Fio.  70. 


FI0.7L 


Polllctc  Atom  a  I.>-mphatte  Gland  n(  the  Dns.  in  vertleal 
MTlioii :  (J,  ri'tifular  su^-tenlaciiUr  substaiiiu  of  the  nmn- 
fXtiTiiiil  iMirtinn:  h,  <)(  llic  more  IliU'rnnl,  liiii!  r.  of  the 
m<-«i  f.xtfriiH!  and  iiio,-t  (iiiely  wfl>ln-cl  jwirt  on  tlu'  Mir- 
fM«  r  1.1  ihr  lollii  lc;  it,  iirl;.'in  of  a  lrir>.'f  1  v iii|>li-luf>i' :  e, 
of  a  MiiuUcr  onv ;  /.  cawulv :  g,  sepu ;  h,  vbm  al1ertu»:  i, 
iDvestliMC  kMfla  of  um  ftiUide,  with  iu  rettaaeala;  k. 
ot  tbe  dtniSmia  of  Uw  aepU;  1,1,  atnelUDWiit  of 


])mpta<tiibe8  to  tbe  wpta. 


From  the  Medullary  Hutntanoe  of 
an  IniruinHl  tiliiiiil  of  the  Ox 
(after  Him  :  n.  Iyiii|>li'tu)>e.  with 
il*  conipHwteil  .>)>!»  tn  of  vcsM'U  ; 
6,  retinacula  ^^rl■tl•lll■d  intweiii 
tbe  tube  and  the  oepia ;  r,  tiurtU>u 
Of  anotiiariyinpli-tabe:  d,m 


meshes  are  closely-packed  lymph-corpuscles,  traverBed  by  a  dense  plexus  of  capillary 

bloorl-VCSSels. 

'I'he  (itf'i'n  lit  vexHrh.  as  ahovc  h;tate<l,  enter  at  all  parts  of  the  jieripliery  of  tlie 
glaud,  and,  uiter  brauchiii^  aud  formiug  u  dcuiK}  pk>xui)  iu  the  i«ubi<taDce  of  the  eap- 

snle,  open  into  the  Ivuiph- 
Fio.  7t.  sinuses  of  the  cortical  part. 

"h  In  (loinjr  this  they  lose  all 

their  coats  except  their  endo- 
thelial lining,  which  is  con* 
tinuous  with  a  layer  of  similar 
cells  linin;;  (he  lyni|)h-i>Mtli<. 
Id  like  manner  the  eflercut 
▼essel  commences  from  the 
lymph  -sin  uses  of  the  mednllarr 
portion.  'J'lic  stream  of  lymph 
carried  to  the  gland  hy  the 
afferent  vessel  would  thii8  pa.ss 
through  the  |i1exu8  in  the  cap- 
sule to  the  lymph-paths  of  the 
cortical  portion,  where  it  would 
be  exposed  to  the  action  of  the 
cland-pulp ;  flowing  through 
tnese,  it  would  enter  tbe  paths 
or  sinuses  of  the  ntetlullary 
portion,  and  finally  emerge  from  the  hilum  by  meam>  of  the  etferent  vetssel.  [This 
pa.ssn<;e  of  the  lymph-stream  through  tbe  glands  explains  readily  the  glandular 
enlar>iement  that  follows  chancre,  vaccination,  malignant  tumors,  etc.]  The  arteries 
of  the  gland  enter  at  the  hilum,  and  either  pass  at  once  to  the  gland-pulp  to  break 


Section  of  Lymphatic  (ilftiid-tlv'tic :  a,  rrsftcciilsp :  b,  »mall  artery  in 
rah«t«nc«  of  Mmc ;  e,  Ijmpli-paliis ;  d,  lympta-cwrpuaclea ;  e,  c»pU- 
larr  plexai. 
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«p  into  a  empilhtfy  plexus,  or  else  run  along  the  trabecul»e,  partly  to  supply  them, 
and  partly  niriiiiiig  across  the  lymph-})aths  to  as.->ist  in  fonning  tlit-  capillary  plexus 
of  the  gland-pulp.  From  this  plexus  the  veins  comiueuce,  aud  emerge  the 
organ  at  the  same  place  as  that  at  which  the  artery  enteiB. 


THB  8EIN  AMD  ITS  AFPBNDAOBa 

The  Skin  (Fig.  73)  b  the  principal  seat  of  the  sense  of  touch,  and  may  be 

rv<janle<l  a.H  a  covering  for  tlic  jirutection  of  the  <leeper  tissues;  it  is  also  an  import- 
ant excretory  anil  absorhing  organ.  It  consists  principally  of  a  layer  of  vascular 
ti^ue,  named  the  derma  or 
euth  vera,  and  an  external 
cttvi-ring  of  epithelium,  tenn- 
e*l  the  ffii-h-rinix  or  rnfirle. 
On  the  surl'ace  of  the  foiiuer 
layw  are  the  senaitive  paju'l' 
let;  and  within  or  imbedded 
beneath  it  are  certain  organs 
with  special  functions^- 4iame- 
ly.  the  »wetit^land»y  katr-fol- 
Uch'if,  an  1 1     ^'iiceom  ghtn>h. 

The  Epidermis  or  Cuti- 
cle {scari'-nkin^  Fig.  74)  Is  an 
epithdiaJ  stmetura  bdonging 
to  the  class  of  stratified  epi- 
thelia.  It  is  accurately  mould- 
ed on  the  papillary  layer  of 
the  derma.  It  forms  a  de- 
fensive covering  to  the  surface 
of  the  true  skin  and  limits  the 
evajKtmtion  of  waterv  vapor 
from  its  free  surface.  It  varies 
in  thickness  in  different  parts. 
In  some  situations,  :us  in  the 
palms  f)f  the  hands  and  soles 
of  the  feet,  it  is  thick,  hard, 
and  homy  in  texture.  Thia 
may  he  partly  due  to  the  fact 
that  thrse  parts  are  exposed 
to  intermittent  pressure;  hut 
that  this  is  not  the  sole  canse 
is  proved  by  the  fact  that  the 
condition  exists  to  a  very  consideni])le  extent  at  hirtli.  The  more  .stjporficial  layer 
of  cells,  called  the  horny  la^cr  {stratum  corneum),  may  he  separated  by  maceration 
from  the  deeper  layers,  which  are  called  the  rete  mucMumy  and  which  consist  of 
sevtnil  layers  of  differently-shaped  cells.  The  free  surfiice  of  the  epidermis  is 
marked  by  a  network  of  linear  furrows  of  variable  size,  marking  out  the  surface 
into  a  number  of  spaces  of  polygonal  or  lo/.enge-shaped  fonn.  »Some  of  these  fur- 
rows arc  large,  as  opposite  the  flexures  of  the  joints,  and  correspond  to  the  folds  in 
the  derma  produced  by  their  movements.  In  other  situations,  as  upon  the  back  of 
the  l>and,  they  are  fxeet-dinirly  fine,  and  intersect  one  another  at  various  angles; 
U|v»n  the  palmar  surface  of  the  liand  and  fingers  and  upon  the  sole  of  the  foot  these 
lines  are  very  distinct  and  are  disposed  in  curves.  They  depend  upon  the  large  size 
and  peculiar  arrangement  of  the  papill»  upon  which  the  epidermis  is  phiced.  The 
deep  surface  of  the  epidermis  is  accurately  niouMed  upon  the  papillary  layer  of  the 
derma,  each  papilla  being  invested  by  its  epidermic  sheath ;  so  that  when  this  layer 


Fio.78. 


A  Sectional  Vit'w  of  lilt/  Skiu  (magnifled). 
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18  removed  by  maoeration  it  presents  on  its  under  surface  a  number  of  pits  or  depres- 
sions corresponding  to  the  elevations  in  the  papiUa\  as  well  as  the  rid^'es  left  in  tho 
intervaln  between  theiu.  Fine  tubular  proluugatiuu8  are  continued  from  thih  la^er 
into  the  dactB  of  the  Bndoriferous  tutd  sebaceous  glands. 

In  Untehtre  the  epidermis  consists  of  severaf  layers  of  epithelial  cells  iggluti- 
natcd  together  and  having  a  laminated  arningement.  These  several  layers  may  he 
described  as  composed  of  four  difl'creut  strata:  (1)  The  rete  MalpUfltii^  comp<>>(Ml  of 
several  layers  of  epididial  oelb,  which  are  elongated  in  figure  and  placed  i>er]>(  n> 
diculariy  on  the  somoe  of  the  corium.  Of  these  the  deqfiest  layer  is  composed  of 
oolumnar  cells  arranged  perpendicularly,  while  the  sncoeeding  laminae  consist  of 

Fio.  74. 


lUcnwoefdC  Seettonof  Skin,  showing  the  enulfnnU  (ni  ami  di-rma  (b):  a  bnir  (ri  in  iu  fUlide;  the  erwlor  pUi 

iuu>clv  Id) ;  >v'>uce>im  (.e)  uiii)  !>uditrUerouB  (J )  glunda. 

cells  of  a  more  roundt'd  or  pulyhedral  form,  the  eontents  of  which  are  soft,  o])ai|ue, 
prannlar,  and  soluble  in  aeetic  acid.  They  are  often  marked  on  their  surfaces  with 
ridges  and  furrows,  and  are  covered  with  numerous  spines.  {'!)  Immediately  super- 
ficial to  these  is  a  single  layer  of  flattened,  spindle-shaped  cells,  the  granular  layers 
which  contain  grannies  that  "become  deeply  stained  in  hivnintoxylin.  They  are  su|>- 
posed  to  be  cells  in  a  tmnsitional  stage  between  the  protoplasmic  cells  of  the  rete 
Malpighii  and  tlie  horny  cells  of  the  superficial  layers.  Above  this  layer  the 
cells  become  indistinct,  and  appear,  in  sections,  to  form  a  homogeneous  or  dimly* 
striated  membrane  comj)osed  of  closely-packed  scales,  and  hence  called  the  ttratum 
luri'duin.  (4)  tlie^e  cells  siieeessivelv  approach  the  surface  by  the  d<'Velo|inient 
of  fresh  layers  from  beneath,  they  assiiiuc  a  liattened  form  from  the  evaporation  of 
iheir  fluid*  contents,  and  consist  olT  many  layers  of  homy  epithelial  scales,  fonning 
the  stratum  comeurn.  These  <-ells  ajipan  ntly  become  changed  in  their  chemical 
composition,  as  thev  are  now  nnalTc<  t(  (l  l>v  acetic  acid.  The  deejx'sf  lavcr  of  the 
rete  Malpighii  is  sejjarated  from  tiie  papilUe  by  an  apparently  homogcncon>  hase- 
ment-membrane,  which  is  most  distinctly  brooglht  into  view  in  specimens  prcftared 
with  chloride  of  gold.  This,  according  to  Klein,  is  merely  the  deepest  poi  tion  of 
the  epithelitim.  and  is  '*  made  up  of  the  basis  of  the  individual  ccll'«.  \>liich  have 
undergone  a  chemical  and  morphological  alteration.  The  black  color  of  the  skin 
in  the  negro,  and  the  tawny  color  among  some  of  the  white  races,  are  due  to  the 
presence  of  pigment  in  the  cells  of  the  cuticle.  Hiis  pigment  is  more  especially 
distinct  in  the  cells  of  the  deeper  layer,  or  rete  muensnm,  and  is  .Hinular  to  that 
found  in  the  cells  of  the  pigmentary  layer  of  the  retina.  As  the  cells  approach  the 
surface  and  desiccate  the  color  becomes  partially  lost. 

The  Derma,  Corium,  or  Cutis  vera  is  tongh,  flexible,  and  highly  dastic  in 
order  to  defend  the  parts  beneath  from  violence  Tf  ciiii>~i-f-  of  fibrous  conne<'tive 
tissue,  with  a  large  admixture  of  elastic  fibres  and  numerous  blood-vessels,  lymph- 
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adcs,  and  nerves.    The  oorinm  varies  in  thickness  from  a  qaarter  of  a  line  to  a  line 

and  a  li.tlf  in  different  parts  of  the  body.  Thus,  it  is  very  thick  in  th*  [cilins  of  the 
band?  and  snlfs  of  the  fe<'l ;  tliicker  on  the  posterior  aspect  of  the  hody  than  the 
front,  anil  on  the  outer  than  the  inner  side  of  the  limbs.  In  the  eyelids,  scrotum, 
and  penis  it  is  exceedingly  thin  and  ddicate.  The  skin  ^nerally  is  thicksr  in  the 
male  than  in  the  female,  and  in  the  adnlt  than  in  the  child.  Unstriped  moscular 
fihre-*  are  fotuxl  in  the  superficial  layers  of  the  coriinn  wlierever  hairs  are  foutnl,  and 
m  the  subcutaneous  areolar  tissue  of  the  scrotum,  penis,  perineum,  and  areola;  of  tlie 
nipples.  In  the  latter  situation  the  fibres  are  arranged  in  bands  closely  reticulated 
and  disposed  in  superimposed  laminie.  The  fibro-areolar  tissue  forms  the  frame- 
work of  the  cutis,  and  is  differently  arninged  in  difTcrcnt  parts,  tliat  it  i>  usual  to 
desi  ribe  it  a.s  consisting  of  two  layers:  the  deeper  or  reticular  layer,  and  the  super- 
ficial or  papillary  layer. 

The  reUetdar  layer  consists  of  strong  interlacing  fibrous  bands,  composed  diiefly 
of  the  white  variety  of  fibrous  tissue,  but  containing  also  some  fibres  of  the  yellow 
elastic  tissue,  which  vary  iii  amount  in  <liffcrent  parts,  and  connective-tissue  corpus- 
cles, which  are  often  to  be  found  tlatiened  against  tiie  white  fibrous-ti.ssue  bundles. 
Toward  the  attached  surface  the  fiisdculi  are 
large  and  coarse,  and  the  areolae  which  are  left 
by  tlii-ir  interlacement  are  large  and  occupied 
by  adipo.se  tis.sue  and  sweat-glamls.  Below  this 
the  elements  of  the  skin  become  gradually  Mend- 
ed with  the  subcutaneous  areolar  tissue,  which, 
evo'pt  in  a  few  sittiations,  contains  fat.  Toward 
the  free  surface  the  fasciculi  are  much  finer,  and 
ihttr  node  of  interlacing  close  and  mtricate. 

The  ptt/iilfari/  Ini/iT  is  sitinited  upon  the  free 
surface  of  the  reticular  layer;  it  consists  of  nu- 
men>us  small,  highly  sensitive,  autl  vascular  em- 
inences, the  p>i/>ilht  (^Fig.  To),  which  rise  per- 
pendicularly from  its  surnceand  form  the  essen- 
tial element  of  the  organ  of  touch.  The  papilhe 
are  cnnical-shajied  eminences,  having  a  round 
or  blunted  extremity,  occasionally  divided  into 
two  or  more  parts,  and  connected  by  a  thin  base 
with  the  free  surface  of  the  corium.  Their  aver- 
aL'c  length  is  about  jj^^  of  an  inch,  and  they 
meajjure  at  their  bsise  of  an  inch  in  diame- 
ter. On  the  surface  of  uie  body,  more  especial- 
ly in  tliose  parts  which  are  ^dbwed  with  slight 
«M'nsibility,  they  arc  few  in  number,  short,  exceeilingly  minute,  and  in(  L'"larly 
scattered  over  the  surface ;  but  in  other  situations,  as  u|x)n  the  palmar  surtace  of 
the  hands  and  fingers,  upon  the  plantar  surface  of  the  feet  and  toes,  and  around 
the  Dtppte,  they  are  long,  of  large  >izr.  cloH.  iy  ai:i:n%:ated  together,  and  arranged 
in  parallel  curved  lines,  forming  tlic  elcvatnl  ri'I^rcs  seen  nn  the  free  stirfnce 
of  the  epidermis.  In  these  ridges  the  larger  papillas  are  arrangeil  in  a  double 
low.  with  smaller  papilte  between  them ;  and  these  rows  are  subdivided  into  small 
stpiare-shaped  spaces  by  short  transverse  furrows,  regularly  disposed:  in  the  centre 
of  cu  b  <d*  these  spaces  is  the  minute  orifice  of  the  duct  nf  n  sweat-glan<l.  No 
papilhe  exist  in  the  grooves  between  the  ridges.  In  structure  the  papilhe  resemble 
the  superficial  layer  of  the  cutis,  consisting  of  very  small  and  closely  interlacing 
bundles  of  finely  fibrillated  tissue,  with  a  few  elastic  fibres. 

llie  arirrirn  supplying  the  skin  form  a  network  in  the  sid)cutaneous  tissue,  from 
which  liranches  are  given  oti'  to  supply  the  sweat-glands,  the  brain-follicles,  and  the 
fat.  Other  branches  are  given  off  which  form  a  ple.xus  immediately  beneath  the 
corium ;  from  th»  fine  capillary  vessels  pass  into  the  papillie.  fi^rming.'in  the  smaller 
papillse,  a  single  capillary  loop,  but  in  tne  larger  a  more  or  less  convoluted  vessel. 


EJ•^^K'rmi^  iKt^ulU'l  rt'iiii  Iiirimi  dy  Maiv- 
ralloii,  u;iil  llu  n  turii>  <l  iiimurili  •  'Jii.  It 
kIiows  oil  till-  under  Mirline  of  tin- 
dermis,  in  double  Une».  tlic  hnlUiwv  whii  ii 
receive  ibe  iMpUlac  The  |tat)illit.  sbou  uu 
Vb»  Hirfkre  uf  the  derma.  The  concentric 
Itiie*  on  tiie  last  pbalaiisea  of  the  Angen 
are  eaii>e<1  by  them.  The  ducts  of  ttae 
Kweat^laiids.sKiDenf  whichaf«bn>k«i.are 
Well  sIjuwu  «ilirvebtel<ll).j 
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The  nerves  of  the  skin  terminate  partly  in  the  epidermis  and  partly  in  the  cutis 
vera.  The  former  form  a  dense  plexuf*  in  the  s<uperficial  layer  of  the  coriuni,  wliich 
extends  horizontally  and  giv<«  oft  numerous  branches ;  these  are  prolonged  into  the 
epidermis  and  terminate  between  the  cells,  either  in  bulboiu  extremities  or  in  a  net- 
work. The  latter  terminate  in  end-bulbs,  tomch-Qorp«aelei»  or  Pacinian  bodies  in 
the  manner  already  dcsri  itx<l  [p.  4 '2].  Tliere  are  numerous  lyviphatic»  supplied  to 
the  skin,  which  form  two  networks  buperhcial  and  deep,  communicatiog  with  each 
other  and  with  those  of  the  subotttaneous  tissue      oblique  branches. 

The  Appendages  of  the  Skin  are  the  nails,  uie  hairs,  the  sudoriferous  and 
sebaceous  '_'!;(ii'ls,  and  their  dticts. 

The  nuild  iind  hairs  are  peculiar  modifications  of  the  epidermis,  consisting  essen* 
tially  of  the  same  cellular  structure  as  that  membrane. 

The  Nails  are  flattened,  elastic  structures  of  a  hornj  texture  placed  upon  the 
dorsal  surface  of  the  terminal  phalan^io^  of  the  fingers  and  toes.  Each  nail  is 
convex  on  its  outer  surface,  concave  witiiin,  and  is  implanted  by  a  jwrtion,  called 
the  root^  into  a  groove  in  the  skin ;  the  exposed  portion  is  called  the  body,  and  the 
anterior  extremity  the  free  edge.  The  nail  has  a  very  firm  adhesion  to  the  cutis, 
beiii;!  accurately  iiiouMcd  upon  its  tsurfaee,  as  the  cjiiilennis  is  in  other  jiarts.  Tlie 
pai  t  nf  the  cutis  lieueath  the  body  and  root  of  the  nail  is  called  the  matrix,  because 
it  is  the  part  iium  which  the  nail  id  produccil.  Corrcs]>ouding  to  the  body  of  the 
nail,  the  matrix  is  tbidc,  and  covered  with  large,  highly  vascular  papillss  arranged 
in  longitudinal  rows,  the  color  of  which  is  seen  through  the  transparent  tissue. 
Behind  this,  nejir  the  root  of  the  nail,  the  papill.Te  arc  small,  less  vascular,  and  have 
no  regular  arrangement ;  and  here  the  tissue  of  tlie  nail  is  somewhat  more  opauue ; 
hence  this  portion  is  of  a  whiter  color,  and  is  called  the  ^ttnwfo  on  account  of  its 
shape. 

The  cuticle,  as  it  passes  fonvard  on  the  dorsal  f*nrfacc  of  the  finger  or  toe,  is 
attached  to  the  surface  of  the  nail  a  little  in  advance  of  its  root;  at  the  extremity 
of  the  finger  it  is  connected  with  the  under  surface  of  the  nail  a  little  behind  its 
free  edge.    The  cuticle  Jind  homy  substance  of  the  nail  (both  epidermic  structures) 

are  thus  directlv  continuous  with  each  other.    The  nails;,  in  stnicture.  eon.«<ist  of 

« 

cells  iiav  iug  a  laminated  arrangement,  and  these  are  essentially  similar  to 
comnosing  the  epidermis.  The  deepest  layer  of  eellA,  which  lie  in  contact  with  the 
papillae  of  the  matrix,  are  of  elongated  form,  hi  ran;:od  perpendicular! v  to  the  sur» 
face,  and  provided  with  nuch  i  :  ffm-e  which  succeed  them  are  of  a  rouncfed  or  lM)lyg- 
onal  form,  the  more  su|)ej  hcial  ones  becoming  broad,  thin,  and  flattened,  and  so 
closely  compacte<l  as  to  make  the  limits  of  each  cell  very  indistinct.  It  is  by  the 
'  successive  growth  of  new  cells  at  the  root  and  under  surface  of  the  body  of  the  nail 
that  it  advances  fnrAvard  and  maintains  a  due  thickness,  whilst  at  the  same  time  the 
growth  of  the  nail  in  the  proper  direction  is  secure<l.  As  tlie.se  cells  in  their  turn 
become  displaced  by  the  growth  of  new  cells,  they  assume  a  flattened  form,  lose 
their  nuclei,  and  finally  become  closely  compacted  together  into  a  firm,  dense, 
horny  te.xture.  In  chemical  composition  the  nails  rescin1)le  ei)idermis.  According 
to  ^^ulder,  they  contain  a  somewhat  larger  proportion  of  carbon  and  ^-ulphur. 

The  Hairs  are  peculiar  modifications  of  the  ej)itlenins,  and  consist  es.M.ntiaily  of 
the  same  structure  as  that  membrane.  They  are  fisund  on  nearly  every  fMirt  of  the 
surfiice  of  the  bo^,  excepting  the  palms  of  the  hand.s,  soles  of  the  iwU  and  the  |K>nis. 
They  vary  much  m  len<rth.  thickness,  and  color  in  diflerent  parts  of  the  l>ndy  and 
in  diflerent  raced  of  mankind.  In  some  partd,  as  in  the  skin  of  the  eyelids,  tliey 
are  so  short  as  not  to  ]>ru}ect  beyond  the  follicles  containing  them ;  in  other  parts, 
as  upon  the  scalp,  they  are  of  considerable  length  :  again,  in  other  parts.  ;ls  the  eyfr' 
lashes,  the  hairs  r,f  the  pubic  region,  and  the  male  whiskers  nn'l  heaid.  they  are 
remarkable  for  their  thickness.  The  hairs  generally  presseut  a  cylindrical  or  more  or 
less  flattened  Ibrm,  and  a  reniform  outline  upon  trwsvene  section. 

A  hair  consists  of  a  rt>'>(,  tlie  part  implanted  in  the  skin;  the  thaifi  or  s/em,  the 
portion  pn^jei  tinL'  frniu  its  suriiice:  and  the  point. 

The  root  of  the  ftair  presents  at  its  extremity  a  bulbous  enlargement,  which  is 
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wliiter  in  color  and  sofVer  in  texture  than  the  shaft,  and  is  lodgeil  in  a  follicular  invo- 
lution  of  the  epidermis  called  the  hair-fulUcJ*-.  When  the  hair  is  of  considei'ahle 
h  riL'ih  the*  follicle  extends  into  the  subcutaneous  eellidar  tissue.  Tlie  hair-lullicle 
cuiiiuiences  on  the  jsurface  of  the  skin  with  a  funnel-shaped  opening,  and  passes 
inwmrd  in  an  oblique  direction,  to  become  dilated  at  its  deep  extremity  to  correspond 
with  the  bulbous  condition  of  the  hair  which  it  contains.  It  hau  opening  into  it, 
near  its  free  extremity,  the  orifices  of  the  ducts  of  one  or  more  .sebaceous  |:laiids 
(Fj;;.  74).  At  the  bottom  of  each  hair-follicle  is  a  .small  conical  vascular  eminence 
or  {ia[>illa  similar  in  every  respect  to  those  found  upon  the  snr&ce  of  the  skin ;  it  is 
continuou^i  with  the  dermic  layer  of  the  follicle,  is  highly  vascular,  and  probably 
•siifiplird  witli  nervous  fibrils:  this  is  the  part  through 
which  material  ui  supplied  for  the  production  and  cod 
•taat  growth  of  the  hair.  In  structure  Uie  hair>fol1icle 
consists  of  two  coats — an  outer  or  dermic^  and  an  inner 
or  '  fitlf-uhir. 

The  outer  or  dermic  coat  is  formed  mainlv  of  fibrous 
tiasue;  it  is  oontinuous  with  the  coriuro,  is  highly  vas* 
enlar,  and  supplied  by  nuuKioiK  minute  nervous  fila- 
ments. It  roH'iists  of  three  hiyers  {V\\l.  TO).  Tlie 
mo.<»t  internal,  next  the  cuticular  lining  of  the  follicle, 
consi.'^ts  of  a  hyaline  basement-memorane  having  a 
glassy,  transparent  appearance,  which  is  well  marked 
in  the  larger  hair-follicles,  Imt  is  not  very  distinct  in 
the  fonick\s  of  minute  hairs.  It  is  continuous  with 
the  basement-membrane  of  the  surface  of  the  corium. 
External  to  this  is  a  layer  of  spindle^haped  cells 
arranged  in  a  circular  manner  around  the  follicle,  but 
reaching  only  jus  high  as  the  entrance  of  the  ducts  of 
the  sebaceous  glands.  This  is  usually  regarded  as  a 
mvienlar  layer,  the  cells  resembling  unstriped-muscle 
cells.  Extornally  is  a  thick  layer  of  comn  otive  tiasue, 
armnge<l  in  loiii^itudinal  hnn<lles,  in  which  are  con- 
tained the  bUK)d-vcssels  and  nerves. 

The  inner  or  euHeutar  layer  is  continuous  with  the 
epidennis,  and  at  the  bottom  of  the  hair-follicle  with 
thf  root  of  the  hair;  this  cuticuhir  lining  resembles  the  opidtniiis  in  the  peculiar 
ruunded  form  and  soft  character  of  those  cells  which  lie  in  contact  with  the  outer 
coat  of  the  hair-lbllicle,  and  the  thin,  dry,  and  scaly  character  of  those  which  lie 
near  the  surface  of  the  hair,  to  which  they  are  closdy  adherent*  When  the  hair  is 
plucked  front  its  follicle  the  cuticuhur  lining  most  oommonly  adheres  to  it  and  forms 
what  is  called  tije  roof -a  heath. 

The  hair-follicle  contains  the  root  of  the  hair,  which  terminates  in  a  bulbous 
extremity,  and  .is  excavated  so  as  to  exactly  fit  the  papilla  from  which  it  grows. 
The  bulb  is  composed  of  [K^lyhedral  epithelial  cells,  which,  as  they  pa.ss  upward  into 
the  root  of  the  hair,  become  elongated  and  spindle-shapwl,  except  some  in  the  centre, 
which  remain  polyhedral.  Some  of  these  latter  cells  contain  pigment-granules, 
which  give  rise  to  the  color  of  the  hair.  It  occasionally  happens  that  these  pig- 
ment-grantiles  completely  fill  the  cells  in  the  centre  of  the  bulb,  which  gives  rise  to 
the  daric  tract  of  pigment  often  found,  of  greater  or  leas  length,  in  the  axis  of  the 
hair. 

The  shaft  of  the  hair  consists  of  a  central  pith  or  medulla,  the  fibrous  part  of  the 
hair,  and  the  cortex  externally.  The  medulla  occupies  the  centre  of  the  shaft  and 
ceases  toward  the  point  of  the  hair.  It  is  usually  wanting  in  the  fine  hairs  cov(>ring 
the  surface  of  the  body,  and  commonly  in  those  of  the  head.  It  is  more  opatjue 
and  deeper«olored  than  the  fibrous  part,  and  cooMsts  of  cdlls  containing  pigment* 
or  fat-granules.  The  fibrous  portion  of  the  hair  constitutes  the  chief  j  f  the 
shaft ;  its  cells  are  elongated  and  unite  to  form  flattmed  fusiform  fibres.  Between 


Trmnsverie  S4«ctlon  ofHair-liiUicle: 

t Dermic  coat  of  fnlllcl*.  3.  Rpi- 
rniic  rcMt  nr  rontHibMtta:  a, 
OOter  layer  of  dermic  c<i«l.  wlih 
Moorl  ve^M-ls :  6.  6.  cut  »cni»i«: 
e.  middle  layer:  rf.  Inner  or  li va- 
line layer;  r,  out«-r  r<j<>t-ffi<'Hth  , 
/.  Q.  iniier-pifit-Hheatli .  A,  i  inicla 
of  r'xit-wlu'aili :  i.  Imir  ifniiii 
(/udirt'f  Analomif,  Bioiudeekt). 
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the  fihix's  ;irf»  found  minute  spaces  which  contain  either  pigment-gnintiles  in  «lark 
liair  or  utiuutc  air-bubbles  in  white  huir.  In  addition  to  this  there  is  also  a  dillu.sed 
pigment  contained  in  the  fibres.  The  cells  which  form  the  cortex  of  the  hair  con* 
sist  of  a  single  layer  which  surrounds  those  of  the  fibrous  part;  they  aie  coDverted 
into  thin,  flat  scales  having  an  imbricated  arrangement. 

Connected  with  the  hair-follicles  are  minute  bundles  of  involuntary  muscular 
fibres  termed  the  erectoret  piti.  They  arise  from  the  superficial  layer  of  the  corium, 
and  are  inserteii  into  the  outer  surface  of  the  hair-follicle  below  the  entrance  of  the 
duct  of  tlic  sebaceous  p;hmd.  They  are  place<l  on  the  side  toward  which  the  hair 
slopes,  and  by  their  action  elevate  the  hair  (Fig.  74). 

The  Sebaceous  Glands  are  small,  sacculated,  glandular  organs  lodged  in  the 
substance  of  the  corium.  They  are  found  in  most  parts  of  the  skin,  but  are  most 
abundant  in  the  scalp  and  face;  they  are  also  very  nnnierons  arn?iTid  the  apertiircf* 
of  the  anus,  nose,  mouth,  and  external  ear ;  but  are  wanting  in  the  jmlms  of  the 
hands  and  soles  of  the  feet.  Each  gland  consists  of  a  single  duct,  more  or  less 
capacious,  which  terminates  in  a  cluster  of  small  secreting  pouches  or  saccules.  The 
paoculi  connected  with  eacli  duct  vary,  as  n  nile.  in  numbers  from  two  to  five,  but  in 
some  instances  may  be  as  many  as  twenty.  They  are  composed  of  a  transparent, 
colorless  njcmbrane  enclosing  a  number  of  cells.  Of  these,  the  outer  la^er  or  mar- 
ginal cells  are  small,  polyhedral,  epithelial  cells,  continuous  with  the  lining  cells  of 
the  duct.  The  reinalntler  of  the  sac  is  fllleil  will)  larp^or  cells  cnntaiiiin^'  fat.  except 
in  the  centre,  where  the  cells  have  become  broken  up,  leaving  a  cavity  containing 
tlie  debris  of  cells  and  a  mass  of  fatty  matter  which  constitutes  the  sebaceous  secre- 
tion. The  orifices  of  the  ducts  open  most  frequently  into  the  hair-follicles,  but  occa- 
sionally upon  the  general  surface.  On  the  nose  and  fiice  the  glands  arc  of  large  size, 
distinctly  h>hnlatea,  and  often  become  much  enlarged  from  the  aceumulation  of  pint- 
uu  secretion.  The  largest  sebaceous  glands  are  those  foiind  in  the  eyelids — the 
Meibomian  glands. 

The  Sudoriferoufl  or  Sweat  Glands  are  the  organs  by  which  a  large  portion  of 
the  aqueous  and  <r!iseous  niatf  rials  is  excreted  by  the  skin.  They  are  found  in 
almost  every  part  of  this  structure,  and  are  situated  in  suiall  pits  in  tlic  deep  parts 
of  the  corium,  or  more  frequently  in  the  subcutaneous  areolar  tissue,  surrounded  by 
a  quantity  of  adipose  tissue.  They  are  small,  lobular,  reddish  bodies,  consisting  of 
a  single  convoluted  tube,  from  which  the  eft'erent  duet  proceeds  upward  throutjli  the 
corium  and  cuticle,  becomes  somewhat  dilated  at  its  extremity,  and  opens  on  the 
surface  of  the  cuticle  by  an  oblique  valve-like  aperture.  The  efferent  duet,  as  it 
passes  through  the  epidermis,  presents  a  spind  arrangement,  being  twisted  like  a 
corkscrew  in  those  parts  wliere  tlie  epidermis  is  thick  ;  where,  ho\x»  \er.  if  is  thin  the 
spiral  arrangement  does  not  exist.  In  the  superficial  layers  of  the  corium  liie  duct 
is  straight,  out  in  the  deeper  layers  it  is  convoluted  or  even  twisted.  The  s|iinil 
course  of  these  ducts  is  es|»ecially  distinct  in  the  thick  cuticle  of  the  palm  of  the 
hand  and  Sf^e  of  the  f  mt.  The  ^ize  of  the  ;ihnMis  \5iries.  They  are  e>|jcclally  large 
in  those  regions  where  the  amount  of  j)erspiraiion  is  great,  as  in  the  a\ili;c,  where 
they  form  a  thin  mammillated  layer  of  a  reddish  color,  which  ct»rresponds  exactly  to 
the  situation  of  the  hair  in  this  region;  they  are  large  bI.><o  in  the  groin.  Their 
number  varies.  They  are  most  numerous  on  the  palm  of  the  hand,  jiresetitiiiL', 
according  to  Krause.  1^800  orifices  on  a  .square  inch  of  the  integument,  and  are  rather 
less  numerous  on  the  sole  of  the  foot.  In  both  of  these  situations  the  orifices  of  the 
ducts  are  exceedingly  r(>gular,  and  correspond  to  the  small  transverse  gr(M>ves  which 
intersect  the  ridges  of  papilhc.  In  other  situations  they  are  more  irregularly  scat- 
tered, hut  ill  nearly  equal  nrmibers.  over  parts  including  the  «ame  oxtent  of  surfaee. 
In  the  neck  and  haeiv  tliey  are  least  numerous,  their  nund>er  amounting  to  417  on 
the  square  inch  (Krause).  Their  total  number  is  estimated  by  the  same  writer  at 
2,381,248,  and,  supposing  the  aperture  of  each  gland  to  represent  a  surface  of  jlj  of 
a  lino  in  diameter,  lie  eal<  nlates  that  i1h'  w  hole  of  these  ;:'t  iTnh  would  pres<*nt  an 
evaporating  surface  of  about  eight  scpiaie  inches.  Kach  gland  consist.^  ol  a  single 
tube  intricately  convoluted,  terminating  at  one  end  by  a  blind  extremity,  and  open- 
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ing  at  the  other  end  upon  the  surface  of  the  skin.  In  the  larger  glands  this  single 
<lm't  iisuhIIv  divides  and  subdivides  diohotoraously,  the  snuiller  ducts  nltiniately  tev- 
luioatiDg  in  short  ciecal  pouches,  nirely  anastonioi^iug.  The  wall  of  the  duct  is  thick, 
the  width  of  the  canal  rarely  exceeding  one-third  of  its  diameter.  The  tube,  both  in 
the  ghind  and  where  it  forms  the  excretory  duct,  consists  of  two  layers— an  outer, 
(bruied  by  fine  areolar  tissue,  and  an  inner  layer  of  epithelium.  The  external  or 
fihin-t  cllular  coat  is  thin,  continuous  with  the  superficial  layer  of  the  corium.  and 
f.vitud?  only  as  high  as  the  surface  of  the  true  skin.  The  epithelial  lining  in  the 
gland  proper  consists  of  a  single  layer  of  cubical  epithelium,  and  beneath  it,  between 
the  epithelium  and  the  fibn^odlular  ooat,  a  layer  of  plain  muscular  fibres  arranged 
longitudinally.  In  the  dnct  tiiere  are  two  or  more  layers  of  epithelial  cells,  but  no 
mu^ular  fifit  es.  Tin-  ♦■nithelium  is  continuotjs  with  the  epitlermip.  and  alone  forms 
the  spiral  |)<)rHon  ut  the  tube.  When  the  cuticle  is  caretully  removed  from  the  sur- 
Cioe  of  the  cutis  tliese  convoluted  tubes  of  epithelium  may  be  drawn  out,  and  form 
fhort,  thread-like  processes  on  its  under  surface.   [See  ]^ie.  75.] 

The  contents  <»  the  smalle.*-  sweat-glands  are  quite  fluid,  but  in  the  laiver  glands 
tlif  wntonts  nre  semifltiid  and  opaque,  and  contain  a  number  of  colored  granules 
m<i  a*lls  which  appear  analogous  to  epithelial  cells. 


SEROUS  MEMBRANES. 

The  Serous  Membranes  form  shut  sacf,  of  whicli  one  portion  is  applied  to  the 
walls  of  the  cavity  which  it  lines — the  pariekU  portion  ;  the  other  is  reflected  over 
the  snr&ce  of  the  organ  or  oi|^s  contained  in  the  cavity— the  vueeral  portion, 
Semetimes  the  sac  is  arranged  quite  simply,  as  the  tunica  vaginalis  testis ;  at  olliers 
with  numerous  involutions  or  rccossc?.  as  tlio  poritononm,  in  wliii  h,  nevertheless,  the 
meinbraue  can  always  be  irace<i  continuously  around  the  whole  circumference.  The 
sac  i^  completely  closed,  so  that  no  communication  exists  between  the  serous  cavity 
tad  the  parts  in  its  neighborhood.  An  apparent  exception  exints  in  the  peritoneum 
of  the  female;  for  the  Fallopian  tube  opens  freely  into  tli' "ix  ritonciil  ciivity  in  the 
i  l  l  -nil] l  i  t,  so  that  a  bristle  can  be  passeil  from  the  one  into  the  other.  But  tliis 
cymtimnication  is  closed  during  life,  except  at  the  moment  of  the  pas.sage  of  the 
ovum  out  of  the  ovary  into  the  tube,  as  is  proved  by  the  fact  that  no  interchange  of 
iluids  ever  takes  place  between  the  two  cavities  in  dropsy  of  the  peritoneum  or  in 
teciimulation  of  fluid  in  the  Fallopian  tubes.*  A  serous  membrane  is  often  sup- 
fxjrted  by  a  firm,  fibrous  layer,  as  is  the  case  with  the  pericardium,  and  such  mem- 
tiimes  are  sometimes  spoken  of  as  fibro-scrous." 

The  various  serous  membranes  are  the  peritoneum,  lining  the  cavity  of  the  abdo- 
meo;  the  two  pleurte  and  the  pericardium,  lining  the  lungs  and  heart  respectively; 
tod  the  tuiiic:i  va^nalis,  surrounding  each  testide  in  the  .scrotum.'  Serous  mem- 
branes are  thin,  transparent,  glistening  stnictures,  lined  on  their  inner  surface  by  a 
wiijrle  layer  of  polygonal  or  pavement-endothelial  cell?:,  .supported  on  a  matrix  of 
fibrtxLH  connective  tissue,  with  networks  of  fine  elastic  fibres,  in  which  are  contained 
mmieroas  capillaries  and  lymphatics.  On  the  surfiuse  of  the  endothdium  between 
the  cells  numerous  apertures  or  interruptions  are  to  be  seen.  Some  of  these  are 
sUttnata,  surrounded  by  a  ring  of  cubical  endothelium  (see  Fig.  1"2)  and  communicate 
*ith  a  lymphatic  capillary  (.see  p.  51);  others  {psemlo-stomatd)  are  mere  intcrrup- 
Uom  in  the  epithelial  layer,  and  are  occupied  by  processes  of  the  branched  connec- 
tiTe-ttssne  corpuscles  of  the  subjacent  tissue  or  by  accumulations  of  the  intercellular 
Mnent^nbstance.  [The  serous  membranes,  together  with  the  arachnoid,  are  lymph" 

'The  commanioatinn  between  the  uterine  cavity  nnd  tlie  |ieriKiiic;il  sac  is  not  oniy  apparent  in 
tbe  dea4  wihjcrt,  hut  i»  an  anatornic'il  fact  wliicli  is  e^taUi^he-i  \>y  the  cuutinuity  of  Im  epilheliuiQ 
*ith  t!i  it  ciivt  rin;:  the  uterim,  l"alli>|iian  tubes,  and  fimbri.'e. 

'Tbe  arachnoid  membrane  lining  the  brain  and  spinnl  enrd  whh  formerly  re?nn1eil  a^  n  serous 
awbtWMb  hoi  u  now  no  longer  clnsiied  with  iheni,  bk  it  dlflem  from  iheiu  in  structure,  and  <Jn)&&  uo( 
ba  ftihtttit4^  M  do  the  ochir  MHNis  inembnmci. 
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mc8,  from  whit-h  lymphatics  arise  }>j  the  stomata.  Hence  the  great  flanper  of  septic 
inflammation  in  them  in  consequence  of  the  large  surface  and  rat>id  absorption  ] 

The  aecretion  of  these  membranes  is^  in  most  cadeSi  only  saffieieiit  in  quutnity  to 
moisten  the  surface,  but  not  to  furnish  any  appreciable  quantity  of  fluid.  Wlitri  a 
small  quantity  tan  be  collected,  it  appears  to  resemble  in  many  respects  tlie  lymph, 
and  like  that  fluid  coagulate;  spontaneously ;  but  when  secreted  in  large  quantities, 
as  in  dropsy,  it  is  s  watery  flaid,  which  gives  a  precipitate  of  albumen  on  boiling. 


SYNOVIAL  2iEMBRANB& 

Synovial  Membraaes,  like  serous  membranes,  are  eonnective-tissue  merobranea 
place«l  between  two  movable  tissues,  so  as  to  diminish  friction,  as  between  the  two 
articular  ends  of  the  bones  forming  a  movable  joint ;  between  a  tendon  and  a  bone, 
where  the  former  glides  over  the  latter ;  and  between  the  skin  and  various  sub- 
cutaneous  bony  prominences. 

The  synovial  niein])ranes  nre  composed  essentially  of  connective  tissue,  with  the 
cells  and  fibres  of  that  structure,  containing;;  numerous  vessels  and  nerves.  It  was 
formerly  supposed  that  these  membranes  were  analogous  in  structure  to  the  serous 
membranes,  and  consisted  of  a  layer  of  flattened  cells  on  a  basement-membrane.  No 
sueli  cells,  however,  exist,  and  the  only  ones  found  on  tlie  surface  are  irregularly- 
branched  connective-tissue  corpuscles,  similar  to  thot^e  found  throu^liout  the  tissue. 
Here  and  there  cells  are  collected  in  patches  and  j)resent  the  at>|>earancc  of 
endothdinm,  but  do  not  possess  the  true  characters  of  an  endothelial  layer.  They 
are  surrounded  and  held  together  by  an  albuminous  ground-substance.  A  further 
description  of  the  synovial  membranes  will  be  found  in  the  Descriptive  Anatomy  of 
the  Joints.  ' 

IffUGOnS  UEMBltANSB. 

Mucous  Membranes  line  all  those  passages  by  which  the  internal  parts  com- 
mnnicata  with  the  exterior,  and  are  omtinuous  witn  the  skin  at  the  various  orifices 
of  the  surface  of  the  body.    They  are  spft  and  velvety  and  very  vascular,  and  their 

surface  is  coated  ov«  r  by  their  secretion,  w?Mti<«,  which  is  of  a  tenacious  consistence, 
and  serves  to  protect  them  from  the  foreign  substances  introduced  into  the  body  with 
which  they  are  broujrht  in  contact. 

They  arc  described  as  lining  the  two  tracts— the  gs'^tro  puliiioiiary  and  the  genito- 
urinary :  and  all  or  almost  all  iniieous  membranes  may  be  classed  as  belonging  to  and 
continuous  with  the  one  or  the  other  of  these  tracts. 

The  external  surfaces  of  these  membranes  are  attached  to  the  parts  which  they 
line  by  Mi('an>«  of  connective  tissue*  which  is  sometimes  very  abundant,  forming  a 
loose  nnd  lax  bed,  so  as  to  allow  considerable  movement  of  the  oppfisetl  surfat-es  on 
each  other.  It  is  tlu  ii  terme<l  the  tfuhmm-ous  timue.  At  other  times  it  is  exceed- 
ingly scanty,  and  the  membninc  is  clasely  connected  to  the  tissue  beneath — some- 
times, for  example,  to  muscle,  as  in  the  tongue ;  sometimes  to  cartilage,  as  in  the 
larynx ;  and  sometimes  to  bone,  as  in  the  nasal  fossa?  and  sinuses  of  the  skull. 

In  si  met  lire  a  niucotts  membrane  is  composerl  of  rnrimn  and  vpitkeJiurn.  The 
epiilielium  is  of  various  forms,  including  the  squamou.s  columnar,  and  ciliate*!,  and 
is  often  arranged  in  several  layers.  (See  Fig.  11.)  This  epithelial  luyer  is  sui>- 
ported  by  the  corium,  which  is  analogous  to  the  derma  of  the  skin,  and  consists  of 
connective  tissue,  either  simply  areolar  or  containin<r  a  greater  or  less  quantity  of 
lymphoid  tissue.  This  tissue  is  usually  covere<i  on  its  external  surface  by  a  trans- 
parent Btructurdesa  basem^t-membrane,  and  internally  merges  into  the  anhmuooa 
areolar  tissue.  It  is  only  in  some  sitimtir»ns  that  the  basement^membraxie  can  be 
dein"Ti-;trated.  The  corium  is  an  exceedingly  va#iculnr  membrane,  containing  a  derive 
network  of  capillaries,  which  lie  immediately  beneath  the  epithelium  and  are  derived 
from  small  arteries  in  the  submucous  tissue. 
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The  nhro  va'ictilar  layer  of  the  eoriutn  contains,  besides  the  areolar  tissue  and 
Tf^ssel*,  un^tript  "!  inn*cle-cells,  which  {orm  in  many  situations  a  «lpfinite  laver.  calle<! 
the  mu«eulan$  mtuu/SiT.  [See  the  description  of  the  Small  Inte'^tine.j  This  is 
■itnited  in  the  deepest  part  of  the  memoratte,  and  is  plentifully  supplied  with 
nenrea.  In  a^Mltion  to  these  nerves,  others  pass  to  ihc  epitlielium  and  terminate 
between  the  cellsi.  Lymphatic  vof^sels  are  found  in  great  ulnindanre.  commencing 
either  b^  caecal  extremities  or  in  networks,  and  communicating  witii  plexuses  in  the 
iahmiiconfl  tissne. 

Imbedded  in  the  mucous  membrane  arc  found  numerous  glands,  and,  projecting 

from  if.  are  processes  (villi  and  papillne)  analogous  to  the  papilliT'  of  the  skin.  These 
gland;*  and  processes,  liowcver,  exist  only  at  certain  parts ;  and  it  will  be  more  con- 
venient to  refer  for  their  description  to  Uie  sequel,  where  the  parts  are  described  as 
they  oeenr. 

BBGBBTINa  GLAKDB. 

The  Ctooretinfir  Olauds  are  organs  in  which  the  blood,  circahiting  in  eapilUrj 

vessels,  is  brought  into  contact  with  epithelial  cells,  whereby  certain  elements  are 
separated  ("secreted  ")  <>iit  <tf  the  blood.  The  es.^ential  parts,  therefore,  of  a  soerct- 
iztg  gland  are  celh,  whicii  iiuvc  the  power  of  extracting  from  tlie  blood  certain  mat- 
ters, and  in  some  easee  converting  them  into  new  chemical  compounds;  and  blood^ 
pet*eU^  by  which  the  blood  is  brought  into  close  relationship  with  these  cells.  The 
general  arranirement  in  all  secreting  structures — that  is  to  say.  not  only  in  secreting 
glands,  but  also  in  secreting  membranes — is  for  the  cells  to  be  arranged  on  one  sur- 
nce  of  an  extra-vascuhir  basement-memhTane,  which  supports  them,  and  for  a  minnte 
plexuB  of  capillary  vessels  to  ramify  on  the  other  surface  of  the  membrane.  The  cells 
then  extract  from  the  blood  certain  conyttituentij  which  pass  through  the  membrane 
into  the  cells,  where  they  are  prepared  and  elaborated.  Tiiu  ba.sement-membrane 
does  not,  however,  always  exist,  and  anj  free  suiftce  would  appear  to  answer  the 
lame  purpose  in  some  cases. 

Bv  the  various  ramiifications  of  this  peereting  surface  the  different  elands  are 
formed.  This  is  generallv  effected  by  an  involution  of  the  membrane  in  various 
diflTerent  ways,  the  object  being  to  increase  the  extent  of  secreting  surfa<:«  within  a 
given  hulk. 

In  the  simplest  firm  a  single  involution  takes  place,  constituting  a  niniple  (finnd; 
tbi.«  may  he  either  in  the  form  of  an  open  tube  (Fig.  77,  a)  or  the  walls  of  the  tube 
may  be  dilated  so  as  to  form  a  saccule  (Fig.  77,  n).  These  are  named  the  simple 
tubular  or  taeeular  glands.  Or,  instead  of  a  short  tube,  the  involution  may  be 
lengthened  to  a  considerable  extent,  and  then  coiled  uj)  to  ok  npy  less  space.  This 
eonstitMtes  the  ttimple  mnvoluffd  tubular  gland,  an  example  of  which  may  be  seen  in 
liie  sweat-giands  of  the  skin  (Fig.  77,  c). 

11^  instead  of  a  single  involution,  seoondaty  involutions  take  place  from  the  pri« 
mar}'  one,  as  in  Fig.  7<,  D  and  E,  the  gland  is  then  termed  a  compound  one.  These 
secondary  involutions  may  assume  eitlier  a  saccular  or  tubular  fonn.  and  so  consti- 
tute the  two  subdivisions — the  compound  mccular  or  rarfmose  gland,  and  the  com- 
pound tt^ular*  The  racemose  gland  in  its  simplest  form  consists  of  a  primary 
mvolution  which  forms  a  sort  of  duet,  upon  the  extremity  of  which  are  found  a 
number  of  secondary  involutions,  called  saecnles  or  nlveoli,  as  in  Tlninner's  glands 
(Fi^.  77,  d).  But,  a^in,  in  other  instances  the  duct,  instead  of  being  simple,  may 
divide  into  branches,  and  these  again  into  other  branches,  and  so  on,  each  ultimate 
mmification  terminating  in  a  dilated  cluster  of  s,tccules;  and  thus  we  may  have  the 
secreting  surface  almo-t  indefinitely  extended,  as  in  the  salivary  glands  (Fig.  77.  r). 
In  the  iwnpoutid  tubuiar  glands  the  division  of  the  primary  duct  takes  place  in  the 
tame  way  aa  in  the  racemose  glands,  but  the  branches  retain  their  tubular  form,  and 
'l'>  not  terminate  in  sa<  <  ular  recesses,  but  become  greatly  !ent;rliened  out  (Fig.  77,  f). 
Tin-  he?»t  examples  of  tliis  form  of  L'land  are  to  he  found  in  tlie  kiilnev  and  t<'stirle. 
Ali  these  varieties  of  glands  are  produced  by  a  more  or  loss  complicated  involution 
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of  a  leereting  membrane,  and  they  arc  all  identical  in  structure;  tbat  is  to  say,  the 

saccules  or  tiihes,  as  the  case  niny  be.  ;ire  lined  witii  cells,  {renerally  splieroidal  or 
columnar  in  figure,  and  on  their  outer  surface  is  an  intimate  plexus  of  eu|iillary  ves- 
sels. The  secretion,  whatever  it  may  be,  in  eliminated  by  the  cells  from  the  blood, 
and  is  poured  into  the  saocnle  or  tube,  and  eo  finds  its  way  out  through  the  primary 


FiO.  77. 


involution  on  to  tlic  free  surface  of  the  secreting  merabrano.  In  additi(m,  however, 
to  these  ulands  which  are  formed  by  an  involution  of  the  M-'creting  membrane,  tliere 
are  bouw  few  others  which  are  iornied  by  a  protrution  of  the  same  structure,  as  in 
the  vascular  fringes  of  synovial  membranes.  This  form  of  secreting  structure  is  not 
nearly  so  frequently  met  with. 


Origin  and  Development  of  the  Body. 


TflE  wliole  body  is  developed  out  of  the  oyum  (Fig.  7^)  when  fertilized  by  the 
spomiatozoa.  The  ovum  is  merely  a  simjile  nnclcatiMl  cell  or  collection  of  pro- 
tuplaiim,  and  the  spcruiatuzua  disuppcur  wbeu  thc^'  have  accomplished  their  mysteri^ 
ona  fnaction.  All  the  complicated  changes  by  which  the  variooB  intricate  organs  of 
the  whole  body  are  formed  from  one  simple  cell  may  be  reduced  to  two  general  pro- 
ces<«e:« — viz.  the  Sfe<iment<itiin\  or  cfrtiva(fe  ceW^,  and  t]\v\r  <iiffere}itlatwn.  The  for- 
mer proceiis  coosists  in  the  splitting  of  the  nucleus  and  its  investing  cell-wall,  whereby 
the  original  cell  is  represented  by  two.  The  differentiation  of  cells  is  a  term  used 
to  des<!ribe  that  unknown  power  or  tendency  impressed  on  cells — to  all 
methods  of  examination  now  known,  seem  absolutt  ly  identical — whereby  they  grow 
into  different  forms ;  so  that  (to  take  the  first  instance  which  occurs  in  the  growth 
of  the  embrvo)  the  indifferent  cells  of  the  vascular  area  are  differentiated,  some  of 
them  into  bfood'globules,  others  into  the  solid  ti.ssae  which  forms  the  blood-vessels. 
The  extreme  comjjlcxitv  of  the  process  of  development  renders  it  at  all  times  difficult 
to  de>eribe  it  intuiiigiblv,  ami  still  more  so  in  a  work  like  this,  where  adequate  space 
and  illustratiuu  can  hardly  be  aB'orded,  having  respect  to  the  main  purpose  of  the 
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work.  1  can  only  hope  to  render  the  leading  features  of  the  process  tolerably  plain, 
and  most  refer  the  reader  who  wishes  to  follow  the  various  changes  m<nre  mtnntely 

to  the  special  works  on  the  subject,  and  especially  to  the  work  of  Foster  uid  Balfour. 
Many  of  tlie  statement'  wliidi  are  acoepted  in  liiininn  enibrvolorry  are  made  only  on 
the  strength  of  ex{>enmcnts  on  the  lower  animals,  direct  observation  on  the  human 
subject  being  imprtsttible. 

The  ovum  is  i  >inall  spheroidal  body  mtuated,  in  imuiature  Graafian  vesicles, 
near  their  centre,  hut  ui  the  mature  ones  in  contact  with  the  menibrana  granulosii,' 
at  that  part  of  the  vesicle  which  projects  from  the  surface  of  the  ovary.  The  cells 
of  the  meinbrana  granulosa  are  accumulated  round  the  ovum  in  greater  number 
than  at  any  other  part  of  the  vesicle,  forming  a  kind  of  granular  zone,  the  di»eu$ 

The  human  ovum  (Fig.  70)  is  extremely  minute,  measuring:  of  an  inch  in 
diameter.  It  is  a  cell  consisting  externally  of  a  transparent  envelope,  the  zona  jh  I- 
Imeida,  or  vU^line  membrane.  Within  this,  and  in  close  contact  with  it,  is  the  yolk 
or  r»V*7/Mj»,  imbedded  in  the  substance  of  which  is  a  small  vesicular  body,  the  germ- 
{mil  wffitth  (n-Hi'rlf  af  Purkiiij)  ),  the  nucleus  of  the  cell :  and  this  contains  as  its 
nucleus  a  small  sp<Jt,  the  macula  germinativa,  or  the  spot  of  Wagner. 

The  aonft  pcdlodd*,  or  yiteUine  mambnuie,  is  a  thick,  colorless,  transparent 
membraoe  which  appears  under  the  microscope  as  a  bright  ring,  bounded  eztornally 

'  8se  th«  dcMripdon  of  the  Onrj. 
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and  internallj  by  a  dark  outline.   It  diiappean,  and  is  replaced  by  the  diorioo  of 

the  iinprc^'riiitod  ovutn. 

The  yolk  consist.s  of  granular  protoplasm — i.  c.  of  granules*  or  glol)uU's  of  various 
sizes — imbedded  in  a  more  or  less  viscid  fluid.    The  smaller  granulei^  are  very 
minute ;  the  larger  granules,  which  are  in  the  greatest  number  at  the  periphery  oi 
the  yolk,  resemble  fat-globulee.   In  the  human  ovnm  the  number  of  granulee  is 
comparatively  small. 

The  Grerzninai  vesicle  consists  of  a  fine,  tranaparent,  structureless  muuibrane 
containing  a  watery  fluid,  in  which  are  occasionally  found  a  few  granules.  It  is 
t\js     irir  '"^^      diameter,  and  in  immature  ova  lies  nearly  in  the  centre 

oi  the  yolk  ;  but  a.s  the  ovum  becomes  developed  it  approaches  the  surface,  and 
enlarges  much  less  rapidly  than  the  ovum  itself. 

The  genninal  spot  occupies  that  part  of  the  periphery  of  the  germinal  vesicle 
which  is  nearest  to  the  periphery  of  the  yolk.  It  is  o|)a((iie,  of  a  yellow  color,  and 
finely  fjrannlnr  in  stnicture,  measuring  from  ^jt-V,,-,  to  T^^j^  of  an  iiieh. 

The  phenomena  attending  the  discharge  of  the  ova  from  the  Graafian  vciiicles, 
since  they  belong  as  much  or  more  to  the  ordinary  function  of  the  ovaiy  than  to 
the  general  subject  of  the  growth  of  the  body,  are  described  with  the  anatomy  of 
the  ovaries  in  the  body  of  the  work. 

It  has  long  been  known  that  the  germinal  vesicle  disappears  in  the  mature  ova- 
rian ovum ;  but  it  has  only  recently  been  discovered  that  this  disappearance  is  inti- 
mately connected  with  the  formation  of  one  or  more  peculiar  bodie^^.  the  jyolar  (floh- 
ttli'K  of  Robin,  tlie  ui  irriii  of  \vliieb  ha,s  not  been  known,  and  also  with  the  formation 
of  another  body,  which  appears  to  take  a  remarkable  part  in  fecundation,  and  is 
named  the  female  pranueleus.  The  order  of  the  formation  of  tbei*e  bodies  from 
the  germinal  vericle  is  briefly  as  follows:  Usually  before  the  rupture  of  the  Graafian 
follicle,  but  after  the  ovum  has  become  mature  or  ripe,  a  portion  of  the  germinal 
vesicle  is  protruded  outside  tlie  yolk,  but  still  remains  within  the  vitelline  mem- 
brane ;  this  forms  a  small  globular  mass  and  constitutes  the  first  polar  globule. 
After  a  time,  generally  not  till  the  ovum  has  entered  the  tube,  a  second  protrusion 
of  a  portion  of  the  genninal  vesicle  takes  place,  and  forms  a  second  polar  globule. 
We  have  thus  about  two-thirds  of  the  germinal  vesicle  extruded  from  the  yolk,  and 
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Fertilization  of  the  Ovnim  of  an  KrhlrnxJcrm:  *,  spermatozoon :  m.  j>r..  mule  pmnurlfU^ :  /  ;)r.,  feiunU'  pn.nu- 
civux:  1,  acr«w<ioti  of  «  ^|x<^nlttU>zoon  to  the  ncripbcry  of  tlie  viieUuK;  2,  il-s  penvtmiioit ;  3,  tntasfuniiai ion 
of  the  bead  of  tbe  vpeimtlnNion  into  llw  num  pcoaueloui ;  4,  i,  UMMUng  of  iba  maJe  aod  tan*!*  piunucM 
(fhm  Quttim't  Anabmif,  Selenka). 

about  one-tliird  remaining  behind;  antl  upon  tbe  ejection  of  t'acli  of  these  bodies  a 
visible  shrinking  of  the  volk  takes  place.  The  portion  uf  the  gei  initial  vesicle  which 
remains  behind  recedes  from  the  sur&ce  toward  the  centre  of  the  yolk  and  aasiamea 
a  spherical  form,  and  is  now  ternied  the  female  promu^ut.  Ali  these  chaogsa,  it 
must  be  understood,  occur  at  each  expulsion  of  an  ovnm,  and  are  quite  indepoulent 
of  fecundation. 
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The  lint  dianges  in  the  ovom  which  take  place  at  the  time  of  eonception  appcur 

to  be  a8  follows :  One  or  more  sperniatozoa  penetrate  the  ovum,  and  come  into  con- 
tact with  the  yolk  and  with  tlie  portion  of  the  <r<'nTiiii:il  vesicle  remainintr  in  the 
Tolk.  It  seemti  as  if  this  uonually  occurs  in  the  Fallopian  tube,'  but  abuoriually 
It  may  evoi  take  place  in  the  peritoneal  cavi^.  One  spermatoaooa,  in  advance  of 
all  the  rest,  becomes  buried  in  the  }'olk,  the  tail  disappears,  and  the  head,  a  sort  of 
nuclear  body,  constitutes  the  male  proinwh-m.  This  jxradually  approaches  the  female 
pronucleus,  which  by  this  time  is  situateil  in  the  centre  of  the  yolk.  As  soon  as  thcv 
eome  into  contact  they  fuse  into  one,  and  thus  fecundation  is  effected  (Fig.  80).  It 
b  believed  by  most  phy8i<d<^SBt8  that  one  q)ennat<woon  ia  sufficient  for  fecundation ; 
but  in  all  prn!>;il(i]itv  scvcrnl  spermatozoa,  as  n  rule,  penetrate  the  yolk  and  underjio 
the  same  process  of  conversion  into  male  nuclei,  reach  the  female  jpronucleus,  and 
Hue  with  it.'   [This  last  is  probably  not  the  case.] 

The  first  result  of  the  fertilization  of  the  ovum  is  a  cleavage  or  fission  of  its  sub- 
■tanoe,  which  is  first  deft  into  two  masses,  dien  into  four,  and  so  on,  until  at  length 


Fto.8I. 


a  mulberry  like  agglomeration  of  nucleated  cells  results  (Fig.  81).    These  cells  are 

sometimes  tenne<l  vitelline  ftpheren. 

The  manner  in  which  segmentation  occurs  is  somewhat  peculiar.  The  two.spheres 
resulting  from  the  first  cleavage  are  of  unequal  size.  One,  which  for  the  sake  of 
distinction  we  will  call  the  upper  or  epiblastic  cell,  is  larger  than  the  other,  the  hitrer 
or  hi^p^thlnntif  relL  an<l  after  they  have  divided  three  or  four  times,  the  rate  of 
cleavage  in  the  spheres  derived  from  the  upper  or  epiblastic  segment  becomes  more 
ramd  than  in  those  derived  from  the  lower  or  hypoblastic  segment  In  addition  to 
this,  the  spheres  derived  from  the  upper  segment  nave  a  tendency  to  spread  out  OV«r 
and  enclose  those  from  the  lower  segment ;  s<i  that  by  about  the  ninth  or  tenth 
division  there  is  an  external  layer  of  spheres  deriveil  from  the  primary  upper  or  epi- 
blastic segment  surrounding  and  almost  endoeing  a  mass  of  spheres,  which  in  con- 
sequence of  their  diminished  rate  of  cleavage  are  fewer  in  number  and  larger  in 
size.  derive<l  from  the  primary  lower  or  hypoblastic  segment  (Fig.  H*2.  a).  Fluid 
collects  between  the  two  sets  of  spheres,  except  at  one  {lart,  where  they  remain  in 
contact,  and  the  ovum  is  oonvertea  into  a  sac  formed  by  a  layer  of  spheres  derived 
from  the  upper  primary  segment,  and  containing  at  one  ]iai-t  another  mass  of  spheres 
derived  from  the  lower  primary  segment  (Fig.  82.  B).  The  inner  cell';  ;ire  rnthor 
more  granular  than  the  outer,  beneath  which  they  gradually  spread,  becoming  applied 
over  a  part  of  their  inner  surfiuse  in  a  single  layer ;  so  wat  the  cavity  is  afterward 
eut  l  )-e<i  more  or  less  completely  in  a  double  layer  of  cells. 

The  ultimate  destination  of  tlie  nnternmst  complete  layer  of  spheres  is  at  present 
doubtful.  By  some  they  are  believed  to  be  transitory,  and  gradually  to  disappear  in 
the  course  of  the  formation  of  the  various  layers  of  the  blastodermic  membrane ;  by 
others  it  is  thought  that  they  form  the  outor  layer  (epiblast)  of  this  membrane^ 

'  Many  phvsioloffists,  as  BischofT  nnd  Dr.  ^f.  Harry,  taught  that  the  ovnm  i«  fe<"un<late<l  in  the 
Otarr,  but  tnc  reai«oninjf  nf  Dr.  .\llt  ii  Thomson  appears  very  coirent  in  proving  that  the  nsnal  spf>t 
at  which  the  spermatosoa  meet  the  ovum  is  in  the  tube,  down  which  it  slowly  travels  to  the  uterus, 
in  its  conrse  beoomini;  sorroonded  by  an  aibuminnus  envelope  darlved  fmm  the  walls  of  the  tube. 

'  Tf  the  student  refers  tn  the  development  of  the  generative  oryrans,  he  will  find  that  the  ovum 
of  (he  female  and  the  spennatasoon  of  the  male  are  derived  from  fundaraentallv  the  same  structures) 
■ml  thcfefbn  their  fnioo  iethe  aniim  of  two  elemeoti  of  vtery  similar  Bunrphological  value. 
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Adopting  the  latter  and  more  general  view,  the  ovum  would  consist  of  a  cavitv  sur- 
rounded by  (1)  a  layer  of  cells  completely  lining  the  interior  of  the  vitelline  mem- 
brane, and  (2)  by  a  second  layer  internal  to  these  and  partially  lining  the  interior 
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of  the  outer  layer,  both  sets  of  cells  derived  from  the  segmentation  of  the  ovum. 
The  double  layer  of  cells  is  called  the  '^"blastodermic  membrane,"  the  outer  layer 
being  termed  the     epiblasf,"  and  the  inner  the  h/poblast." 

At  first  the  area  of  the  blastodermic  membrune,  which  consists  of  both  the  inner 

and  (mter  layers  of  cells,  is  a  small  disk 
[Fio.  R3.  ^.JjJpI,  jjjg  fl^i  traces  of  the  embrvo 

are  seen  ;  hence  it  is  called  the  germinal 
disk  or  area  germiiiafira  (Fig.  83).  The 
first  trace  of  the  embn»'o  appears  as  a 
faint  streak  [at  the  po.sterior  end  of  the 
area  genninativa],  called  the  primitive 
traee.  After  the  formation  of  the  prim- 
itive trace,  but  previous  to  the  appear- 
ance of  the  next  parts  of  the  embrvo 
presently  to  be  (lescribed — viz.  t\ie 
laminte  dorsales  and  the  notochord — 
the  blastodermic  membrane  consists  of 
only  two  layers,  the  epiblast  and  hypo- 
blast, but  during  the  formation  of  t^iese 
structures  a  third  layer  has  made  it« 
appearance.  This  is  the  mesoblast.  and 
is  situated  between  the  other  two  (Fig. 
84).  As  to  the  precise  origin  of  this 
third  layer  considerable  difference  of 
opinion  exists.  Accortling  to  some 
embryologists,  it  is  formed  entirely  by 
proliferation  of  cells  belonging  to  the  epiblastic  layer;  according  to  others,  it  is 
fonned  by  a  splitting  of  the  hypoblast,  or,  at  all  events,  a  differentiation  into  a 
central  layer  of  mesol)lastic  cells  and  a  lower  layer  of  hypoblastic  cells.  But  in 
whichever  way  this  thinl  stratum  may  be  formed,  the  bhustodermic  membrane  even- 
tually consists  of  three  layers — the  external,  which  use<l  to  be  calletl  the  serous  layer, 
btit  is  now  more  commonly  teniied  the  rpihlant ;  the  internal,  the  mucous  layer  or 
ht/pobhift ;  and  the  middle,  believed  by  most  writers  to  be  originally  developed  by 
cleavage  from  the  hi/poblast,  which  is  now  usually  called  the  metsublatty  but  whicL 
wa.s  formerly  named  the  "va.scular  layer." 

The  epiblant  is  mainly  concomcd  in  the  fonnation  of  the  external  cuticle  and  of 
the  nervous  centres.    The  epidennis  of  the  body  and  all  the  involutions  of  the  epi- 
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.Section  of  a  Bln.<>tr.r1i-rm,  at  right  angles  to  the  lonK  axis  of 
the  embryo,  near  itn  middle,  »fter  eight  liottn'  IneubaUoD 
(from  Foster  and  Balfonr):  A.epiblan  fbmed  itf  two  layer* 
of  cells ;  B.  mcKoblojst  thlrlcpncd  Jx-low  the  primitive BTOOve ; 
c.  byp<>bla.<t  formed  of  one  layiT  of  fiattoncd  ctTis:  pr, 

firlnlitlve  ifronvc;  mr,  mt'?i<>i)laj<t  rcll  :  bii.  furinativp  cell«  in 
le  !M>-cBllcd  sepnentAtion  <>r  ^uti'ji  riiiiiml  cmviiv  n  lu 
line  of  acparation  between  the  cpibtost  and  meiiitblast  beluw 
tb«  prtoutlvc  giooTC  is  loo  itraBgly  mftrirad  in  tb«  flcwv.) 


dermii  io  the  ducts  of  [superficial] 
^ndfls  M  the  mainmie,  as  weU  as 
the  brain,  the  spinal  cord,  nml  {mi-t 
of  the  eve.  which  is  directly  formed 
from  the  bniiu,  and  portions  of  the 
DOM  ftod  ear,  are  developed  from  it. 
The  extemul  layer  of  the  amnion  is 
also  forme]  from  the  ei)il»l:i.«t,  and 
ako  a  portion  uf  the  chorion. 

The  hi/^>obUut  is  mainly  con- 
cerned in  fimning  the  internal  epi- 
thelium— viz.  that  of  the  whole  ali- 
mentary passages  except  the  mouth 
and  a  small  portion  of  the  rectnm 
near  the  anus  (which  are  formed 
by  an  involution  of  the  integument 
£epiblai>tj);  that  of  the  respiratory 
tract,  which  is  originally  an  offset  from  the  alimentary  canal ;  and  Uie  ^theiinm  of 
all  the  glandular  organs  \s  lii(  li  (i|K'n  into -the  intestinal  tnict.  The  hypoblast  fiirms 
also  the  (U-«'j)cr  lnvcr  of  tlic  uuil)ilical  vesicle  an<l  allantois. 

All  the  rest  of  the  embryo  is  formed  from  the  mesoblast — viz.  all  the-  vascular 
and  locomotive  system,  the  cutis,  all  the  connective  tissues,  the  nerves'  and  the 
genito-urinary  organs,  through  the  Wolffian  bodies  and  other  temporary  ftetal  stmo- 
tore^.  The  vascular  sYst<>in  of  the  fretus  extends  to  the  yolk  ami  tho  maternal  parts 
along  the  umbilical  vesicle  and  allantois.  so  that  the  greater  part  of  these  bodies  and 
the  outer  layer  of  the  amnion  aie  al^  formed  out  of  the  mesoblast.  The  foetal  por- 
tion of  the  placenta,  being  essentially  a  vascular  structure,  is  also -developed  from  the 
mes^»t)last. 

First  Rudimenta  of  the  Embryo  (Figs.  85  and  8*)). — The  primitive  trare^ 
alluded  to  above  as  appearing  in  the  area  oerminativa,  is  a  very  transitory  struc- 
tore,  which  marks  the  direction  of  the  embryonic  axis,  and  is  gradually  lost  in 
consequence  of  its  place  becoming  occupied  by  the  rudimentary  spinal  column  [and 

enibrvonic  axis]. 

The  first  real  approach  toward  a  definite  form  in  the  embryo  is  made  (1)  by  the 
devdopment  of  the  rudimentary  spinal  column ;  (2)  by  the  cleavage  of  the  middle 
layer  of  the  blastodermic  membrane  from  which  a  part  of  that  oommn  is  derived; 
and      liy  the  incurvati<m  of  the  column  at  its  cephalic  end  to  fonn  the  brain  and 

bnuu-ca!>e. 

first,  a  growth  and  heaping  up  of  the  cells  of  ^e  efnblast  or  outer  layer  take 

place.  This  commences  in  the  anterior  part  of  the  area  germinativa  and  extends  in 
the  same  dii'ection  as  the  primitive  trace,  gradually  occupying  its  position  until  this 
huter  is  lost  at  the  caudal  extremity  of  the  embryo  (Fig-  b7).  This  heaping  up  of 
the  epiblast  gives  rise  to  a  longitudinal  groove  down  its  centre,  in  consequence  of 
the  manner  in  which  the  cells  of  the  epiblast  are  heaped  up  into  two  [longitudinal] 
ri(l;:es,  with  a  furrow  between  them,  so  that  the  sides  and  base  of  the  groove  are 
formed  of  epibhustic  cells  (Fig.  SS.  a).  The  gi-f>ove  becomes  deeper  and  deeper  in 
consequence  of  the  further  heaiiing  up  of  the  cells  to  form  the  ridge  on  either  side. 
In  this  way  the  ridges  eventually  become  two  plates,  the  lamina>  dorsafes  or  mtdul' 
lari/  pfatf  H,  which  finally  coalesce,  and  thus  form  a  closefl  tube,  the  neural  canal, 
line<i  by  epibhist  and  having  a  coverintr  of  the  same  membrane  (Fig.  8S).  Tliis 
coalescence  first  takes  place  in  the  middle  of  the  embryo,  then  toward  the  cephalic 
end,  and  lastly  at  the  caudal  extremity.  The  lining  of  this  tube  is  developed  into 
the  norvous  centres,  the  covering  into  the  epidermis  of  the  back  and  head.  The 

*  In  tlie  apiml  nervw  the  part  In  connection  iHth  the  cord,  mrlndine  the  iran^l 

mes/.hI;i.Ht.  arcordiii;:  In  the  ti)f>st  ro<f  nt  observntiftn.  [Tli*^  ^Ilin.■^l  ncrvcx  do  not  nrise  as  here  .Mjited, 
but  are  develo)iecl  att  oui^ruwtiiii  fruni  the  apinal  cord.  Tlmy  are  tlierel'ure  uf  epiblanUu,  rather  thao 
of  oiMoblaitic^  wicia.] 
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/a  / 


Magna*  to  ibow  the  Derelopmentof  the  Three  \jiy«n  of  the  BlMUidemile  [vMlcle  or]  MenbruiA  In  tranitTene 
keetioM :  A,  portion  of  the  oTum  with  the  zona  i>«lltici(U  and  the  Rennlnal  arao.  B,  C,  D,  E,  P.  O.  diflervnt 

•tM^!!  of  di'Velopment :  o,  nmbilical  vt-jiifli';  a,  uinnifin  ;  i.  intcsiim':  ptTiioiiral  ravily.  IxmniKnl  by  the 
»planchiii>-iileuml  bihI  wimalo-pleural  lRy«T>  of  mesoblast :  1.  vitelline  nifiiibniiu- :  fxiornal  blaMwlermic 
layer  [fpl blast] :  3.  imdilli-  luvcr  |  iin'-ohlHsi  ] :  I,  internal  layer  f  ti yjintiliist  I ;  '>,  hh  <liill«ry  himiuii'  uml  jirxMjve : 
•V,  ini'iliillary  cuiml :  i  ,  >  I'i'l'  rini.-  laiiiint  :  7.  lateral  flexure*  m(  tin' ntjuilnu 7  .  Ihi'  «jmiii  iunmM  ni  i-"ntai  t ; 
8.  internal  epithelial  layer  <>t  the  amnion;  V,  epidermlH  of  the  eiiibr\'o'.  Id,  elxmla  tlorHtlln;  11,  vertebral 
uutiut;  IS. prouvertebrK  proper:  13,  muHcular  lamlnie;  14.  lateral  laininte:  l.V  flbro-tnle*Unal  latntniB: 
CDlaiiMiM  MlBiaB:  17,  internal  Hbroiu  layer  of  the  oubiUcal  vesicle :  Ih.  muscular  lamina  extcndlns  10 
meettbecuuaeous:  t9,esteriial tayetof  tbecatanMNulanilB*; a0,lniemall«y«trortlMMn«; a,mee<Bt»ty; 


*  The  dotted  linei*  indicatf  the  fxifl*  t>e!iiiii:ins  tn  thi'  fiitmiHl  Ma'todermic  Inver:  the  plnin  line  those 
bclonKiufC  to  the  inlilille:  !hr  iiiterniptid  lliu-.  tlii>«e  Ul.  iiuiiiL:  llir  cxteriinl.  The  embryo  hn^  twen  repre- 
•enied,  in  this  aud  Ute  fuUuwiag  diagram,  lying  ou  iu  bm:k.  liie  natural  pusiltuu  Is  generally  aautuued  to  be 
thovevecM. 
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DUfrnnu  to  ibow  the  Derelopirent  of  the  Three  BlMtodermie  Layers  In  Mtero-|MMitt;rior  pectlom :  A,  pnttton 

of  ovum  with  tlif  vKt  lUne  tnernhmnt"  nnci  if.  rrainal  aren.  B,  C.  D,  E,  F.  varimis  «tAir*-'<  <>f  fli-vclopment.  O. 
ovum  In  the  utmis  and  formation  >>(  <li  i  iilna;  1,  vitelline  membrane:  2.  externtil  hlH«t(>fliTTnif  Inyt-r 
fepibla.M] :  vt-sioula  vniNi ;  3.  nii'Mlo  blfiNtoderniic  layer  [mewiblast] ;  4,  Internal  layer  [liyiviMa^t ) ;  ■'.  the 
Aiturv  embryo;  f>,  rephalic  flexure  uf  the  amnion:  7,  eaiulal  flexure.  *.  «]vit  where  the  uiiini'in  iiml  ve«ieula 
•erosa  are  cuntlnuotu;  8",  posterior  umbilieu*:  9.  cardiac  cavity:  W.  external  AbruuH  layer  of  the  umhilical 
Tnfcl* :  1 1,  external  flbroas  lajrer  of  the  amnion :  n.  Internal  laver  of  the  blastodenn  ftmaltw  Ibe  IntaMtlne; 
1*.  14.  •xtenuU  layer  of  the  allantoU.  extending  to  the  inner  aurnce  of  the  vedeala  MtOM:  U.  tbe  MUM  now 
oompletclv applied  t'<  the  inner  rarlbee of  tbc  veirieula aeniMt;  ll^ambiUcsI  cord:  IT.anMltoal TeMls:  18, 
amnion :  19,  ctaorton :  :u,  lu-ul  plaoeota;  SI.  mvoooe menbfMMtnatcms*  nattfiMl  placenta;  9, deoMnA 
i«il«xa :  M,  mmenlar  wall  of  utenti. 


I  Tb«  MM  note  appllw  to  tUi  M  to  the  pfMadlQS  dtagnv* 
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ccpliiilic  fxtremitv  of  flic  ncmal  frnia!  i<  soon  scon  to  bp  more  dilated  than  the  rest, 
and  to  present  constrictions  dividing  it  iiupcrt'ectly  into  three  chambers:  the  bruin 
ia  developed  from  this  dilated  portion ;  tlie  spinal  cord  takes  its  origin  from  the 
remainder  of  the  tabe.   Below  die  neural  canal  the  meeoblast  lies^  and  from  thia 


H 


Embryonic  Area  of  ilie  Ovum  of  a  Rabbit  at  ihe  Seventh  Iwy :  ofi, 
embrronic  area;  o,  u,  n-Ki<>i)  oftbe  blaf>toderinic  vesicle  unm** 
dUileir  ranoundiiig  the  emhrvnnic  ansa ;  pr,  primiUve  atfnk; 
if,  KOMltory  gnwv*  iftom  KAIUker). 


TransviTsi-  Serii<>n«  Ihrouiih  the  Em- 
bryo Chicle,  before  and  some  time  aAcr 
the  cloflure  of  the  medullary  canal,  to 
show  the  upward  and  downward  in- 
flections of  the  bburtoderm  (after  Re- 
inak).  A.  at  the  end  of  the  flrat  day :  1, 
tmt.ioh'inl :  'i.  primitive  ffrof)ve  In  the 
n  I'llul'mry  canal  .  :i.  nlifc  «>f  Ihe  dontal 
l&iiiliia:  4,  i'oriie<m<.  lH\\'r  or  epili]a«t: 
5,  nicsobla-^I  divirle'l  in  il-  Inner  i>«rt: 
6j  hypoblast  or  epitbcliHl  layer ;  7,  ^ec• 
QOD  of  pmtOTertebral  aexntent. 

B,  on  the  third  day  in  the  lumbar  rei^on : 
1,  notochord  In  Its  f<be«tli:  2.  medul- 
lary canal,  now  clowd  in  ;  3,  section  of 
the  medullary  j.ub*tan<  f  <>f  tlie  ^plna^ 
cord;  4,  c<irne>ius  liiytr;  .'i,  s<>ii.i!(i»- 
pleure  of  the  mesfjbla^t:  !>,  Kplaiu'b- 
BopleaM  (one  Acute  la  ptacied  In  the 
plennvperitoneaT  cavItT) :  s,  layen  of 
hypobliutt  in  the  Inteaiines,  upreadlnK 
alMi  over  the  ynlk;  4  X  i.  part  of  the 
fold  of  the  amnion  formed  by  eplblaat 


are  developed  (1)  a  oontinaonB  rod^ahaped  body  lying  below  the  primitive  groove, 
called  the  notochord  or  chorda  dohalis ;  *  (2)  on  either  aide  a  row  of  well-defined, 
dark,  square  seprments  or  masses,  separated  by  clear,  transverse  intervals,  called  the 
protovertebrce  or  protovertebral  tomitea.  These  first  make  their  appearance  in  the 
region  which  afterward  becomes  the  neck,  dien  farther  forward  towara  the  head,  and 
afterward  extend  alon^  the  body.  They  are  developed  from  mesoldastic  cells  which 
form  a  thick  lon^itiKliiial  column  on  either  side  of  the  n«)to<  hord,  and  [which  becomej 
separated  from  the  rest  of  the  mesoblastic  layer.  The  remainder  of  the  mesoblast 
forms  a  flattwed  layer  of  cells  between  the  epi-  and  hypoblaat,  and,  as  will  presently 
be  seen,  divides  into  tw<>  ].1:itt  <;,  leaving  an  interval  between  them.  The  longitu- 
dinal column,  on  the  otlicr  luiiid.  underfjoes  a  series  of  transverse  sefrmentations.  and 
so  becomes  converted  into  the  ijuadrilateral  protovertebnv.  These  bodies,  as  will  be 
explained  hereafter,  are  not  the  hatnc  as  the  permanent  vertebrte,  but  they  are  differ- 
entiated, partly  into  the  vertebrae  and  partly  into  the  muscles  and  tme  skin.  Just 
outside  the  two  series  of  protovertebnT*  the  mesobla.st  splits  into  two  layers :  the 
upper,  or  that  covered  by  e|)iblast,  is  called  the  »(»m(7</)/)/''»r<'.  and  tlie  lower,  lined  by 
hypoblast,  the  isplaiiclinouleurv.  (t  ig-  88  B,  5-5').  From  the  former  the  skeleton, 
mnsdee,  and  true  skin  of  the  external  parts  of  the  body  are  derived ;  from  the  lat- 
ter, the  muscular  and  other  mesoblastic  portions  of  the  viscera.   The  space  betwera 

'  Some  doulit  :ii'['>  :vr'>  (  i  i  a"-  li>  wln'ilier  llif  iiot( K  lionl  is  ni>(  rl.  vi-li i]m>(1  frnm  the  hypoblsit 
(Balfour).    [It  ia  now  generally  adniitt«tl  that  the  notochord  arimat  fruin  the  hy{x>bla8t.J 
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iImiii  is  the  cninmrm  j^emo^peritoneBl  cavity.    Whilst  the  parietee  of  the  body  are 

••"till  uncl( ►<(•<!.  tlii.-^  commnn  plenro-peritoneal  cavity  is  continuous  with  tlie  space 
between  the  amnion  and  chorion,  aa  .seen  in  Fig.  85,  v.  The  embryo,  which  at  first 
seems  to  be  ft  mere  streak,  extends 
toagitsdinally  and  kterally.  As 
it  grows  fonnard  the  cfjihalic  end 
be<»mes  remarkably  curved  on  it- 
self (cephalic  flexure),  and  a  small* 
er  bat  tUsdnot  flexure  takes  place 
at  its  hinder  end  (caudal  flexure). 
At  the  same  time  the  .'»i<le^  of  the 
embryo  grow  and  curve  t^^ward 
eftch  other;  so  that  the  embryo  is 
apciy  compared  to  a  canoe  tumeil 
ovf»r  (Fin.  8H).  In  consequence 
of  this  incurving  of  the  embryo, 
both  in  an  aatero-posterior  and 
a  lateial  direction,  the  original 
ovtim.  with  the  three  layers  de- 
rived firom  its  cleavage  to  fonn 
the  Yesiciilar  blastodenmc  mem- 
brane, is  oonverted  into  an  houi^ 
glaM  shape  with  two  unequal 
fflobcA.  The  smaller  globe  is 
K>rmed  by  the  part  of  the  blasto- 
dermic membrane  (area  gcrmiua- 
tiva),  whicli  'i  alrea<ly  mider- 
mnxi}  certaiu  changes  in  the  for- 
mation of  the  embryo,  and  con- 
stitates  the  part  which  has  been 
compared  to  a  canoe.  The  Inr^^  r  globe  is  (.aned  the  >iolk-mc  or  umhilli'dJ  v.-i^irlr, 
and  is  formed  by  the  rest  of  the  blastodermic  membrane — i.  e.  that  part  which  is 

Fig.  90. 


DUKrammAtic  Section  (bniUKh  tbv  Ovum  of  a  Mkmnial  in  the 
Ivung  Axl«  of  thv  Enibryu:  f,  the  oraiiio-vertcbral  axis-  i,  i, 
tbe  emphatic  and  eiUMlal  p<>rtiunK  of  tbe  niitnitive  alimentary 
<!aDal;  a,  tbeamnian;  a',  tbe  point  of  reflection  into  tbe  false 
amnion;  r,  yollc-.iac,  communicating  with  tbe. middle  part  of 
tbe  intestine  by  vi,  tbe  vltello-intestlnal  duct;  »,  tbe  ailantoll. 


Tbe  ovum  is  Mirrounded  vxtvriialljr  by  tbe  villous  cboriuo. 


/ 


DtafiMDinatie  SietCaii  «f  Bmbiroi.  ihowtoK  Cbe  Amnatloa  of  tiM  ambOlcil  \ 

&ot  concerned  in  the  formation  of  the  area  germinativa.  The  two  freely  communi- 
cate through  the  constriction  which  is  the  site  of  the  future  umbilicus,  and  through 
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this  constrietion  the  internal  layer  of  the  blastodermic  membrane  (the  hypoblast) 

and  the  innermost  of  the  two  layers  iiit4.  which,  as  lias  heen  already  state<l,  the 
mesoblast  divides — viz.  the  spianchuu^leure — ^tusn  out,  the  incurving  have  only 
involved  the  somato-pleural  layer  of  the  mesoblist  and  the  epiblast  (Fig.  UO).  The 
nmbiliail  vesicle  is,  therefore,  at  first  a  mere  pait  of  the  general  eavity  of  the 
blastoikrinic  vesicle,  partly  enclosed  l»y  the  embryo ;  but  as  the  hitter  grows  round 
on  all  sides  toward  the  umbilical  aperture,  the  mnbilical  vesicle  becomes  distin- 
guished into  two  portions.  One  lies  inside  the  embryo,  and  eventually  forms  a  part 
of  the  intestinal  cavity  (out  of  which  also,  as  will  hereafter  be  seen,  the  bladder  ie 
develoiK-d).  The  other  lies  external  to  the  embryo,  and  remains,  therefore,  [for  a 
time]  a  part  of  what  is,  in  a  more  restricted  sense,  the  ovum.  The  two  parts  are 
almost  separated  irom  each  other  by  the  meeting  of  the  abdominal  walls  of  the 
embryo  at  the  nmbitieiiB,  through  Which  they  etill  oommtmicate  by  a  passagey  the 
cmphalo-meseiUeric  duct,  the  destination  of  which  will  he  pointed  out  presently. 
The  extra-embryonic  portion  is  of  small  importance  and  very  temporary  duration 
in  the  human  subject.  It  is  for  the  purpose  of  supplying  nutrition  to  the  embryo 
during  the  very  earliest  pwiod,  before  it  can  obtiun  it  from  the  uterine  annses  of 
the  mother.  In  the  oviparous  animals,  however,  where  no  supply  of  nutrition  can 
be  obtained  firom  the  mother,  since  the      is  entirely  separated  irom  her,  the  yolk- 


Fio.  91. 


Mafnffled  View  of  the  Hainan  Embryo  of  Four  Weeks,  wltb  the  membimnM  opened  (ftnm  Leidinan,  afl«r 

Ctiote) :  y.  the  umhlliral  vesicle  wltb  the  ompbalcvniei^nterle  veateU.  v.  and  lis  tonir  tabalar  attachment  to 
the  Intostlnc;  e.  the  villi  of  th«>  chorion  :  m,  the  nmnion  opened  ;  w.  rul-rte-M»c  of  the  allantoU.  and  on  eaob 
sldf  of  thl;"  the  unibllirni  vi;->.h'1«  pa.v'.lnit  out  to  the  chorion :  a.  In  the  cnihrj'o.  the  eye  :  r,  the  ear-vcsiole:  A, 
the  heart :  I.  the  liver ;  o,  the  upper,  a.  the  lower  limb :  w.  Woifflan  body,  by  the  side  of  wbicb  are  ttaa  mm- 
entety  and  Intestine.  The  WoIBan  duet  and  tubes  are  not  represented. 

sac  is  large  and  of  great  importance,  as  it  supplies  nutrition  to  the  chick  during  the 
whole  of  fostation.  Vessels  developed  in  t^e  middle  blastodenntc  layer  eooti  cover 
&e  umbilical  vesicle,  forming  the  vnnmlnr  amu  the  chief  vessels  of  which  are  die 
wmphahHrnHnterky  two  in  number  (Fig.  91).    The  vessels  of  this  area  appear  to 


Digitized  by  Gopgle 


TME  AMNION, 


100 


absorb  the  fluiil  of  the  \ini))illeal  vesicle,  which  as  the  fluid  is  al>sor})ed  dries  up  and 
has  no  fuiiher  funeiiou.  The  activity  of  the  uinbiheal  vesicle  ceases  about  the  fifth 
or  &lxtb  week,  at  the  same  time  that  the  allantois,  which  is  the  great  bond  of  vascu- 
lar connection  betwetm  the  embryo  and  the  uterine  tissues,  is  formed.  In  fact,  the 
nmbiru'ra]  vesicle  provides  for  the  nutrition  of  the  foetus  from  the  ovum  itself,  while 
the  allantoi.H  is  the  channel  whereliy  it  is  nouri.shed  from  the  uterine  tissues.  The 
umbilical  vesicle,  containing  lluid,  remains  visible,  however,  up  to  the  tburth  or  tifih 
month,  with  its  pedicle  and  the  omphato-meeenteric  veesels.  The  Isttw  vessela 
become  atrophied  as  the  functional  activity  of  the  body  with  which  they  are  con- 
nected cea.««e8. 

So  far  we  have  traced  (1)  the  segmentation  ur  cleavage  of  the  yolk  into  a  num- 
ber of  nudeated  odla—**  vitelline  spheres (2)  the  accnmulation  of  fluid  within 

the  ovum,  and  the  arrangement  of  the  vitelline  spheres  uround  the  fluid  on  the 
internal  »urfare  of  the  vitelline  membrane,  forming  a  second  membrane,  the 
*^ blastoiicrmic  membrane;  (•i)  the  separation  of  the  blajstodenuic  membrane  into 
three  layei^,  named,  from  wiuun  outward,  the  hypoblast,"  the  "mesoblast,"  and 
the  '*epiblast;"  (4^  the  formation  of  an  elongated,  oval-shaped  disk  called  the 
"area  gerroinativa ;"  ('))  the  appearance  in  the  centre  of  the  area  jrerminativa  of 
a  delicate  line  or  furrow,  running  ioa^itudiually  and  called  the  "  primitive  trace;" 
(<>)  the  formation  of  a  distinct  groove  m  the  situation  of  this  primitive  trace,  caused 
b^  the  heapin^-up  of  the  cells  on  either  side  of  it,  so  as  to  form  two  longitudinal 
rnlges  called  tlie  "  laminte  dorsales;*'  (7)  the  increase  and  incurvation  of  these 
laminie  dorsales  until  they  meet  behind,  enclosing  a  canal  lined  byepiblast:  the 
canal  is  the  neural  canal,  and  from  the  epiblast  which  lines  it  the  nervous  centres 
are  developed;  (8)  the  formation,  in  the  me^^oblast  immediately  under  this  canal, 
of  a  continuou!*  rod-shajud  hotly,  the  "chorda  dorsalis  '  or  "•  notoehord  ;"  (9)  the 
formation,  also  froiu  the  niesoblast,  on  either  side  of  the  notochord,  of  a  longitu- 
dinal column  divided  into  a  number  of  square  segiueut**,  the  ^trotovertehrce ;"  (10) 
the  splitting  of  the  mesohlast,  external  to  the  protovertebne,  mto  two  layers — ^the 
outer,  called  the  "  somatopleure,"  lined  externally  by  the  epiblast ;  the  inner,  called 
the  "  splanchnopleure,"  lined  internally  by  the  iiypobla.xt.  a  space  being  left  between 
the  two,  which  forms  the  "  pleuro-peritoneal  cavity  ;  "  (11)  the  curving  of  the  embryo 
on  itself,  both  longitudinally  and  laterally,  so  as  to  be  comparable  to  a  canoe,  the 
walls  being  formed  of  all  three  layers  of  the  blastodermic  membrane  and  the  well 
of  the  canoe — that  is,  the  body-cavity  of  the  embrj'o  openinjr  into  the  cavity  of  the 
yolk-.sac ;  (12)  a  portion  of  the  yolk-sac  now  lying  in  the  body-cavity  of  the  embryo, 
and  a  portion  outside  it,  the  two  communicating  by  a  duet,  the  "  ompha]o-m«>f  n> 
teric  "  duct.  The  portion  of  the  yolk-sac  external  to  the  body-cavity  is  now  tern.  ■<! 
the  uuil/diral  vesicle,  and  provi(h  s  nutrition  to  the  embryo  until  such  time  as  liie 
allantois  is  formed,  vessels  developed  from  the  middle  blastodermic  layer  ramifying 
over  it  and  gradually  absorbing  its  contents.* 

The  next  step  towmrd  a  clear  understanding  of  the  development  of  the  embryo 
is  to  have  a  proper  (>onception  of  the  manner  in  which  the  membianes  enveloping 
the  foetus  are  formed. 

The  membmies  investing  the  foetus  are  the  amnion,  the  chorion,  and  the 
decidua.  The  two  former  are  developed  from  fuc>tal  structures,  and  are  proper  to 
the  fetus;  Uie  latter  is  formed  in  the  uterus,  and  is  derived  from  the  maternal 

stnict  u  res. 

The  Amnion. — The  amnion  is  the  membrane  which  immediately  surrounds  the 
embryo.  It  b  of  small  sise  at  first,  but  increases  considerably  toward  the  middle 
of  pregnancy,  as  the  foetus  acquires  the  power  of  independent  niovenient.  It  exists 
only  in  reptiles,  birds,  and  mammals,  which  are  hence  called  *  Ainuiota,  '  but  is 
absent  in  amphibia  and  fishes,  it  ii«  formed  thus:  At  or  near  the  cxtrciuitics  of 
the  incurved  fcetus^that  is  to  say,  at  the  point  of  constriction  of  the  blastodermic 
membrane,  where  the  portion  which  has  undergone  changes  to  form  the  body  of  the 

' ^  It  in  very  <l.  iihtfal  if  wmf  oonddciable  amaunt  of  nutriment  is  auppliod  to  the  embryo  from  the 
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t'inl>rvo  joins  the  part  devotod  to  the  fonnution  of  thi^  tirabilicul  vesiolo — an  inflec- 
tion of  the  epiblaat  and  outer  layer  ot  the  faeiH>l>Ia.st.  which  have  become  separated 
from  the  inner  layer  of  the  meeoblaat  and  hypoblast  by  the  formation  of  the  pleuro- 
peritoneal  cavity,  takes  place  (Fig.  85,  D  7).  These  inflections  or  backward  folds 
fommcncr  first  at  the  ce})b;ilic  cxtreinity.  an<l  sultscqnently  at  the  caudal  end  nn<} 
sidea,  and  ileepen  more  and  more  by  growing  u)>  over  the  back  of  the  embryo,  until 
they,  gradually  approaching,  meet  one  another  (Fig.  85,  e  7).  After  they  cone  in 
contact  they  fuse  tojrctlu  r.  ainl  the  aeptiun  between  tliom  disappears:  so  that  the  . 
inner  l:iyer  of  the  cephalic  told  ])eeoinrs  rnntinuous  with  the  inner  liiver  of  tlie  cnu- 
dal  fold,  and  tlic  outer  with  the  outer  (Fig.  W/i,  v  7').  Thus  we  have  two  mem- 
branes, one  foiined  by  the  inner  layer  of  the  fold — the  true  amnion — which  encI(»eA 
a  space  over  the  back  of  the  embryo— the  amniotic  cavity  (Fig.  85,  p  and  «), 
containing  a  clear  fluid,  the  I/qtior  nvivli}  The  other,  the  outer  layer  of  the  fold 
— the  fahe  avim'rm — lines  the  internal  surface  of  the  oriiiinal  vitelline  membrane. 
Between  the  two  is  an  interval,  which  of  course  communicates  with  the  pleuro-peri- 
toneal  cavi^  (Fig.  80).  The  true  aamion'— or,  as  it  is  nsnally  called,  the  amnion 
— is  formed  of  two  layers,  derived  respectively  from  the  epibla»t  and  from  the  pari- 
etal layer  of  the  mesoblast.  The  one  from  the  epihlast  consists  of  nttcleated  cells  ; 
the  other,  from  the  meaoblast,  hjus  a  hbrous  and,  according  to  sf»nif  embryologists, 
a  mnseular  atmcture;  at  all  events,  it  poBsesms  the  power  of  rhythmic  contraction 
daring  life    In  some  animak  this  l^^yer  is  vascnlar. 

The  amnion  is  at  first  in  close  contact  with  the  surface  of  the  body  of  the 
embryo,  but  about  the  fourth  or  fifth  week  nuid  begins  to  accumulate,  and  thu3 
separates  the  two.  The  quantity  steadily  increases  up  to  about  the  sixth  month 
of  pregnancy,  after  which  it  diminishes  somewhat.  The  use  of  the  liquor  amnii  is 
believed  to  be  chieflT  to  allow  of  the  movements  of  the  foetus  in  the  later  stages  of 
pr^nancy,  though  it  no  doubt  genres  other  purposes  also.  It  contains  about  1  per 
cent,  of  solid  matter,  chiefly  albttmen,  with  traces  of  urea,  the  latter  probably  derired 
fifora  the  urinary  secretion  of  the  foetus. 

The  Chorion. — The  ehorion  is  rather  a  complex  membrane,  made  np  c^ssontially 
of  two  parts :  lirsi,  of  the  membranes  of  the  ovum  external  to  the  j)leuro-j)eritoneaI 
cavity — ^that  is  to  say,  of  the  vitelline  membrane  and  false  amnion ;  and,  secondly, 
of  a  diverticulum  of  the  splanchnopleure  [and  hypobla'^t  pushed  out  into]  the  plenro* 
peritoneal  cavity.    This  diverticulum  is  called  the  allantoic. 

1.  The  portion  of  the  chorion  which  i«  forvicd  from  the  memhrani'tt  of  the  ovum 
ejt  ti'rnal  to  the  pleuro-peritoneal  cavity.  We  have  seen  that  in  the  formation  of  the 
amnion  we  had  two  layers  formed  out  of  a  reduplication  of  the  epiblast  and  outor 
layer  of  the  mesoblast:  one — the  true  amnion — which  sun*ouuds  the  embryo  and 
encloses  a  cavitr  between  it  and  the  eml»rvo — the  (trnrtinti,-  parity:  and  WMvmdlv, 
the  fahe  amnion,  which  lies  in  a|>jK>sitinii  wltli  die  internal  .surfaee  *»t  the  vitelline 
membrane,  and  is  continuous  at  its  periphery  with  the  original  epiblast  and  somato- 
pleural layer  of  the  mesoblast  which  did  not  enter  into  the  formation  of  the  area 
perminativa  :  and  that  between  these  two  layers  there  is  a  spaee  fwliifli  must  not  be 
confounded  with  the  amniotic  cavity)  which  communicates  with  the  pleuro-perito- 
neal space,  and,  according  to  Dalton,  contains  a  semifluid,  gelatinous  material. 
The  eztenial  part  of  the  chorion  is  formed  out  of  the  vitelline  nienibmne  with  the 
false  amnion,  and  its  peripheral  continuation  with  the  external  hi  vers  of  tlie  hl.isto- 
demi ;  but  the  exact  share  whicii  the  three  layers  take  in  its  formation  i.*  at  present 
uncertain.  By  some  embryologists  it  is  believed  that  the  vitelline  membrane  during 
the  rapid  growth  of  the  ovum  bt^onies  attenuated,  and  finally  lost;  by  others  it  is 
thoiirrht  that  it  combines  with  the  other  layer-*  to  form  the  chorion.  Btit.  whichever 
is  true,  at  a  very  early  period  of  gestation  cellular  processes  or  fringes  grow  outward 

'  Th«  ■tadent  tbould  bsciieAil  not  to  mnfminrf  (his  mvity  with  (hat  fnrmci)  between  the  tnie 
and  fabe  amnion,  which  communicatee  with  the  pleuro-pcriumeal  cavity  of  the  cmbrjro.  Thb  Ut^ 
ter  speee  oufrlit  with  more  pmpriety  to  be  cslled  the  "atntilotic  otUv,"  sinve  it  ie  conuuncd  between 

(tie  layers  nf  tho  amnion:  wln-rfjis  the  ^< umIIjmI  nninirrtic  laviiv  is  not  reallv  between  the  lajefSOf 
the  amnion  at  ail,  but  between  the  inner  la^er  ul  the  ainniun  anil  the  body  ^>i  the  embryu. 
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from  the  extenwl  ."urt'ace  of  tla-  vitelline  membrane,  or,  if  this  has  disappeared,  from 
tht:  outer  laver  of  the  bliuitodcnn,  which  have  been  likeued  by  Dultou  to  tufts  of 
m^wted.  Tbej  sr»  at  first  destitute  of  vesseU  and  are  of  simple  ceilttlar  structure. 
TbCfk?  fringe!*,  or  villi  as  they  subsequently  become,  cover  at  first  the  whole  t^urfnce 
of  th»^  chorion  :  hnt  a?  development  proi;res«es  and  the  placenta  by  which  tlio  extent 
of  the  attaeliment  of  the  ovum  to  the  uterine  walls  is  to  be  limited  is  about  to  be 
fimned.  the  villi  are  not  further  developed  over  the  rest  of  die  chorion,  but  are  con« 
fined  to  that  part  <Mily  whidi  h  to  form  the  fietal  portion  of  the  placenta.  They 
wuv,  however,  he  reroLMiized  all  over  the  chorion  as  abortive  processes  during  tiie 
whole  of  foetal  gestation. 

2.  Th©  Allan  to  is. — ^This  structure  is  derived  from  the  layers  of  the  blastodermic 
membrane  which  are  internal  to  the  pleuro-peritoneal  space,  bciii;.'  formed  by  the 
projection  of  a  hollow  hiul  of  that  part  of  tlie  liyjioblast  and  .--plaiichiiojdenrc  which 
Is  contained  in  the  body-cavity  of  the  cinbryo,  and  which,  as  we  have  before  stated, 
is  intfjiided  for  the  formation  of  tlie  iutcstinal  canal  ^I'  ig.  ^i'-'.  m).'  It  extends  into 
and  throngh  the  pleuro-peritoneal  space,  into  the  cavity  between  the  true  and  false 
amnion,  until  it  meets  the  latter,  over  the  internal  surface  of  which  it  spreads.  In 
this  diverticulum  two  arteries  and  two  veins  (the  allantoic  vessels)  are  developed.  The 
arteries  are  in  the  first  instance  branches  of  the  two  primary  divisions  of  the  abdom- 
inal aorta,  but  subsequently,  when  the  two  aortas  coalesce,  thev  become  branches 
of  the  hypogastric  arteries.  The  veins  join  the  veins  of  the  yolk-sac  and  form  the 
MMiliilical  veins.  When  the  allantois  meets  the  chorion,  branches  from'these  allantoic 
vc-^U  permeate  the  cellular  tufts  or  fringes  previously  described  as  growing  from 
the  outer  sur&ce  of  the  ftlse  aami^m,  ana  convert  them  into  vascular  villi,  which 
eventually  form  the  fa'tal  portion  of  the  placenta'  (Fig.  91,  c).  The  allantois  is  the 
«  hief  ajrfnt  of  the  early  circulation — i.  e.  the  duct  or  tract  alonji  which  the  vessels 
extend  which  convey  the  blood  of  the  embrvo  to  the  foetal  chorion,  where  it  is 
exposed  to  the  influence  of  the  maternal  blood  cirtmlating  in  the  deeidua  or  uterine 
portion  of  the  placenta,  from  which  it  imlalH  s  the  materials  of  nutrition,  and  to 
which  it  gives  up  effete  materials,  the  removal  of  which  is  necessary  for  its  purifica- 
tion. In  some  animals  the  allantois  is  a  hollow  projection,  and  is  usually  styled  the 
ailanUne  vehicle  ;  but  in  most  raaroroala^  and  especially  in  man,  the  external  or  meao' 
blaatic  element  undergoes  great  development,  while  the  internal  or  hypobla.stic  ele- 
ment iinderLroes  little  iiicrea.He  bevond  the  bodv  of  the  embrvo.  so  that  it  is  vcrv 
doubtful  whether  any  cavity  exists  in  the  allantois  beyond  the  limits  of  the  umbilicus, 
or  whether  it  does  not  rather  consist  of  a  solid  mass  of  material  derived  from  the 
menobl&stic  tissue.'  A  portion  of  the  allantoic  vesicle  vnthin  the  body-cavity  is 
eventually  destined  to  form  the  bladder,  while  the  remainder  forms  an  impervious 
conl,  the  urnehm,  stretching  from  the  summit  of  the  bladder  to  the  nmbilicn«!.  The 
part  external  to  the  foetus  forms  the  umbilical  cord,  by  \\  h  k  \\  the  bet  us  is  connected 
with  the  villi  of  the  chorion,  which  eventually  form  the  foetal  portion  of  the  phicenta. 

The  Deeidua. — Tlie  growth  of  the  chorion  and  placenta  can  only  be  understood 
by  traeinir  the  formation  of  the  deeidua. 

The  deeidua  (Fi^s.  8G,  92)  is  formed  from  the  mucous  membrane  of  the  uterus. 
Even  before  the  arrival  of  the  fecundated  ovum  in  the  uterus  the  mucous  membrane 
of  the  latter  is  va.scular  and  tumid,  and  when  the  ovum  has  reached  the  uterus  it 
he<v»in<-s  iinbtHlded  in  the  folds  of  the  mucous  membrane,  which  irrow  up  around  it, 
and  linally  completely  encircle  it,  so  as  to  cover  it  in  entirely  and  exclude  it  from 
the  uterine  cavi^.   Thus  tw  o  portions  of  the  uterine  mucous  membrane  (deeidua) 

*  fl  would  prefer  t^  stAte  this  as  follows :  This  stnirtuM  ft  developed  M  a  hollow  ventral  outffrowth 
of  (he  hinder  p<irti(>n  uf  the  priiiiitire  inleKliiie  of  the  embiyo;  lU  walb  COOlitiof  the  hypwleitic 

and  M)Ianchnc>-pleiinil  layein  i  Fie.  ^9.  w)  l 

'  In  -  'Ml.  :iTnn>als  Home  of  the  vessels  M  the  villi  of  the  eborloA  are  derived  from  the  jrotk-eM; 
thxt  is,  the  oiitphalivnieKenteric  ve«8el.s. 

*  Indeed,  it  would  ftMieer,  from  the  researchee  of  Hia,  that  in  the  human  embryo  not  onljr  i*  the 
eUantois  formed  aoniaalur  early,  as  is  admitted  bj  all,  but  in  an  altogether  ezoeptlonal  meaner,  not 
cMMistiiiiir  of  an  ontirrowtn  from  the  portion  of  the  tplandtnopleure  engnoed  hi  the  fonuation  of  the 
alimenUry  tanal.  \m\  Ymw.'  ;  r mt  fr«>m  a  verj  earlj  period  as  »  italk  oonnecting  the  posterior 
cxUemity  of  the  embryo  wiiii  ihe  chorion. 
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are  formed — viz.  that  which  coats  the  muscular  wall  of  the  uterus,  (tfculua  rera, 
and  that  which  is  rejected  over  the  ovum,  decidua  rejiexa.  The  decidua  vera  at 
the  OS  internum  And  at  the  openings  of  the  Fallopian  tubes  is  oontinuoiu.with  the 
lining  membrane  of  these  canals,  the  thickeninrr  of  the  original  mucous  membrane 
of  the  uterus  which  converts  it  into  decidua  abruptlj^  ceasing  at  these  points.  The 


[F10.OSL 


Dlagrmminatlc  Section  of  the  Human  I'teruK.  wKli  Kiiihr>-o  in  itihi.  tihowluK  Rflatlon<t  nf  t'laconta,  i^to. :  nl, 
allanliiic  »l«lk  ;  am.  true  amnion  :  ibe  iiart  shn<U«J  riz-iintiilly,  between  the  amnion  antl  the  emlin-i,  i-^  the 
amninnic  cavity;  r.iaviiy  of  uterus;  c.  plus  of  muciu  in  c«rvix  ut«rt:  cA,  chorion;  dr.decidua  r«tlexa;  <i«. 
(lit  i<iiiu  r  iiina:  <h:  itecMut  vei»:  t,  Intunnr  ofcnlicyo:  «i,tiaiMUMl  or  •llaatoie  •iterlei:  y.  yolk«Me; 
y",  yulii-BUlli  (L«u«i;tj.] 

neck  of  the  uterus  aft^  eonoeption  is  closed  by  a  plug  of  mucus.  The  decidua  Tera 
h  perforated  bv  the  openings  formed  by  the  enlargetl  uterine  glands,  whidi  hrcome 
much  hypertrophied  and  developed  into  tortuous  tubes.  It  contains  at  a  later  period 
numerous  arteries  and  venous  channels  continuous  with  the  uterine  sinuses,  and  it  is 
from  it  that  thentarine  part  of  the  placentii  is  developed.  The  portion  of  the  decidua 
vera  w  hich  takes  part  in  the  foimaticm  of  the  placenta  is  called  the  decidua  terotina 
(Fiff.  y2,  ds). 

The  decidua  reflexa  (Fig.  92,  dr)  is  shagg\'  on  its  outer  aspect,  but  smooth  within. 
The  vessels  which  it  contains  at  first  disappear  after  about  the  third  month.  About 
the  fifth  or  sixth  month  the  space  between  tlio  two  layers  of  the  decidua  (lisappears, 
and  toward  the  end  of  pregnancy  tht-  deciiliia  reflexa  is  transformed  into  a  thin  yel- 
lowish membrane  which  constitutes  the  external  euvelo])e  of  the  ovum. 
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Mttch  a*Ulitiunal  iiitcn'?*t  ha?»  h»'t»n  «^iveii  to  the  physiolofiy  of  the  rlo'  iflnn  hy  the 
fiMTt.  which  seems  to  be  now  establishdl  by  the  researches  of  Dr.  J(.»hn  Williams,  that 
t^trt  di8chaT;|Q  of  an  ovum,  whether  impregnated  or  not,  is.  as  a  rule,  accompanied 
by  the  formation  of  a  ilecidua.  and  that  the  essence  of  menstruation  consist-s  in  the 
s^^paration  of  h  dorifhinl  Irivfr  of  the  niucouf^  menibrano  from  the  uterus  :  while  in 
the  ca^ic  of  pregnancy  there  is  no  exfoliation  of  the  niemlnane,  but,  on  the  contrary, 
it  undergoes  further  development  in  the  manner  deseribed  above. 

The  Flaosnta  is  the  organ  by  which  the  eonnet^on  between  the  foetus  and 
m«»tlier  i*>  maintuint  d.  Ir  therefore  suh-i  rvr-:«  the  purponcs  b<)th  of  circnlrition  ;ui<l 
re£fptratiun.  it  is  formed  ut  two  j^rte,  as  already  shown — viz.  the  nmternal  portion, 
which  is  developed  out  of  the  decidua  vera  (serotina),  and  the  f<Btal  portion,  formed 
out  of  the  villi  of  the  chorion.  Its  shape  in  the  human  subject  is  that  of  a  disk,  one 
side  of  will.  1i  adherer  to  the  uterine  wall,  while  the  other  in  covt-rnl  l>y  the  amnion. 
The  villi  of  the  chorion  (or  uterine  plaventa)  gradually  enlarge,  forming  lar^e  ^to- 
'^&Mon»-—cotyUdon» — ^which  each  contain  the  ramifications  of  vessels  communicating 
with  the  umbilical  (allatitoic)  arterie.s  and  veins  of  tfie  fcetus.  Thei«e  vascular  tufts 
:irc  covered  wirli  ejutlu'limii.  and  projpct  info  r-frro.'^poiKliiiLr  (Icprcssiniis  in  the 
ntueou!^  membrane  ^decidua  vera)  of  the  uterine  wall.  The  maternal  portion  of  the 
placenta  consists  of  a  large  number  of  sinuses  fonned  by  an  enlargement  of  the  ves- 
sels of  the  uterine  wall.  These  bring  the  uterine  blood  into  close  proximity  with 
the  villi  of  the  f<ctal  plarciita,  which  dip  into  the  sinuses.  'I'he  interchaiiu't'  '^^f  fluids 
neeci*sary  for  the  growth  of  the  fnetus  and  for  the  depuration  of  the  blood  t;ikes  place 
through  tlie  walls  of  the  villi,  but  there  is  no  direct  continuity  between  the  matcrual 
and  foetal  vessels.  The  f«etal  vessels  form  tufts  of  capillaries,  the  blood  from  which 
is  returned  by  small  veins  which  end  in  tributaries  of  the  umbilical  vein.  The  mater- 
nal arteries  open  into  gpace.-*  somewhat  after  the  manner  of  the  arteries  of  the  erectile 
tissues.  These  s|Mice»  c<unmunicatc  with  a  plexus  of  veins  wiiich  uniistomosc  freely 
with  one  another  and  give  rise,  at  the  edge  of  the  placenta,  to  a  venous  channel 
which  runs  around  its  whole  ctrci|mference — the  placental  tinutf. 

The  Umbilical  Cord  appears  about  the  end  of  the  fifth  montli  after  pregnanev. 
It  consists  of  the  coils  of  two  arteries  {jumiiUcal.  originally  allantoic)  and  a  single 
vein,  united  together  by  a  gelatinous  tissue  (jelly  of  Wharton).  Thttre  are  ori|nnal  Ilv 
two  und>ilical  veins,  but  one  of  tlu  >e  va<sels  hecomes  obliterated,  as  do  also  the  twi> 
oTn]ilialo-m(^entcric  arteries  and  veins  and  the  duct  of  the  iimbilicnl  vesicle,  all  of 
w  ha  h  are  originally  contained  in  the  rudimentary  cord.  The  permanent  structures 
of  the  cord  are  therefore  furnished  by  the  allantois. 

In  this  manner  the  human  embryo  ev  eiitually  becomes  surrounded  with  three 
membranes:  (1)  tlie  iii/inion,  derived  from  the  outer  laver  of  tin*  tne«o}i1a«?t  anfl  the 
epiblast ;  {'!)  the  chorion^  formed  most  j)robahly  by  three  layers — the  allantois  (which 
i*  derived  from  the  inner  layer  of  the  mesoblast  and  hypoblast),  the  false  amnion, 
and  perhaps  the  vitelltne  membrane ;  and  (3)  the  deetdtia,  derived  from  the  mucous 

lueiiihrano  of  the  litems. 

Development  of  the  Embryo  Proper. — The  furilier  developnient  of  the  em- 
bryo will,  |)erha{»s,  be  better  understood  if  we  follow,  as  hriefly  as  possible,  the  prin- 
cipal tacts  relating  to  the  chief  parts  of  which  the  body  eonsists-^vis.  the  spine,  the 
cmnium,  the  pharyngeal  cavity,  mouth,  etc..  the  nervous  centres,  the  oi;_rans  of  the 
senses,  the  circulatory  system,  the  alifnentarv  eanal  and  its  nppendnges.  (he  or<r«ii(s 
uf  respiration,  and  the  geniU)-urinary  or^ns.'  Tlie  reader  is  also  referre<l  to  the 
chronological  table  of  the  development  of  the  fnetus  at  the  end  of  thiA  section. 

Development  of  the  Spine. — Wo  ha\e  alrea<ly  traced  the  first  steps  in  the 
fonnation  of  the  spine:  (1 )  The  h-apin;/  up  <.f  two  lon;/itiidinal  ridi^es  from  the  cells 
of  the  epihlast  on  either  side  of  the  primitive  streak,  so  as  to  form  a  groove,  and 
the  gradual  growing  together  of  these  ridges  {lamintt  dortaleif),  so  as  to  ronvert  the 

•  The  sutnte  oi  thi*  work  only  itormits  the  briefest  iioeisible  ret'eretirr  ti^  t Itrsc  subjects.  Thane  who 
vuh  u>  study  the  tubject  of  ernhryolagj  in  more  uttatl  ve  refertt  I  t  i  Kollikers  KiHirifJMitngih' 
gtM^k^e,  to  the  ehaptere  on  the  deVeloftment  of  the  vnrioiin  t)rfrnn»  iii  the  ninth  edition  of  (/wim'< 
AiMtomj/,  or  to  the  work»  of  Prof.  Hndttm  and  of  FiMter  and  Calfimr. 


Digitized  by  Google 


114 


GENERAL  ANATOMY. 


groove  into  a  canal,  which  is  lined  by  epihlii.'^t,  and  out  of  which  the  .spinal  cord  is 
developed.  ^2)  The  furmatiuu  iu  front  of  this  groove  of  a  continuous  cellular  cord 
enckMM  in  a  straeturelem  sheath,  the  fuAoehord  or  chorda  dorwUa  (Fig.  93).  The 
notochord  extends  from  the  cephalic  to  the  caudal  extremitv  of  the  embryo,  and  lies 
in  the  place  which  is  afterward  occupied  hy  the  bodies  of  the  vertebnv.  It  is  pmh- 
abh'  derived  from  the  me»obiast,  but  possibly  from  the  hypoblast  (Balfour).  (^)  On 
either  side  of  the  notochord  a  {xirtion  of  the  mesoblastic  layer  is  divided  longitudi- 
nally from  the  rest  of  the  mesobla.st,  so  jus  to  form  a  thick  column,  whidi  extends 
from  the  cephalic  to  the  caudal  extremity  of  the  emiiryo  on  either  «ide  of  the  spinal 
canal  and  notochord  (Fig.  88,  A  7) ;  this  is  the  protovcrtvbral  column.  From  the 
greater  part  of  it  is  derived  the  vertebral  oolumn,  a  small  portion  at  the  npper  and 
outer  part  being  differratiated  firom  it  and  ev«itnally  fonning  the  musdes  of  the 


Fio.  9-L 


SeeUon  throusta  the  Donai  Rcf^on  of  an  Embryo 
Cbfek.  end  of  tbird  darTfrom  Prater  and  Ilalfour) :  ^m,  am- 
nion ;  m;».  ninM'lc-iiIato ;  rv.  rardina]  vt-in  :  Ao,  dorsal  aorta  at 
till'  iH.ini  wluTf  its  two  fiMiUi  IieKix  t'>  join ;  nolochiird; 
H''/.\\i'lrtian  ilurt :  IIV),  eommenft-'nifnt  <  f  f  iniiatinn  of  Wultf- 
iun  Ixxly;  </),  flilliliv-t ;  »<>,  nuiiulMjitiurr  ;         Ii  y  p.  iM  i^f  lliv 

i-ection  iMSM^f*  tnrougb  the  place  where  tlie  aiiuicntary  canal 
(Ay)  commttnlcMw  witb  ttie  j-olk-aae. 


Otrvlral  I'art  of  the  Primitive  Vortebral 
<"oliiiuii  un<l  !nljni  ■  ni  purl'  ■if  nii  cnihnvt 
"i  th<-  .■ilxlti  tUiv  .  '!i'  lu  1  iin  tln'  ilu  iMi  iif 
llic  |>riliiillvc  vrriilmtl  -■  Kiii'  i'l-  ifn  ;i] 
Kollikt-r.  uMiT  Ui'inaki  1,  l.i  lionJu  dtc- 
.'sali>  in  iUi  t>tifatb,  (niinteil  ut  iu>  upper 
cud ;  2  |N)lnLs  br  torM  Un«a  to  tb«  onv>- 
inal  intt'rvaUor  tbe  primltivaTertebre: 
in  a  "-iinilar  manner,  lndlratc]>  tbf 

n:e8  o!  W  W  division  into  pi»rnuiin  iit 
tes  of  ViTtfl>ra  ;  r  linllcnti-s  It:<  N  .lv 
of  IhellfBt  (HTviful  \t  rii-l>r»:  in  this 
the  next  tbe  nriutitivc  dlvlftlou  ha* 
appeared.  a«  alao  in  tb«  two  lowMt  rnra* 
iieiiled— tU.  and  tbe  r>n«  above ;  in  Imm 
Intermediati- till- lUnMif  division  Uiihownj 
4  poinlA  111  tlin.'  |.lMi-fs  to  thf  vertebral 
•rcbcfi:  wnd  >iiiiil«riy.  lo  ttireo  (\>m- 
menciiiK  KimKlia  oi  tlu'  hiilnal  ner\-e»  : 
the  rtuited  t>eKn>entti  uuKiue  ibeae  parta 
are  tbe  moacnlar  plalM. 


back.  (4)  Thi.s  column  undergoes  a  process  of  tiansverse  segmentation  and  becomes 
converted  into  a  number  of  qimdrilateral  blocks,  the  protavertebral  tomiteti  (Fig.  94). 
The  process  of  sctrmentation  commences  in  the  cen'ical  region,  and  proceeds  succes- 
sively tbrou^li  till'  other  rcirions  of  the  spine  until  a  niiiiiberof  se<rnients  are  formed, 
which  correii[M>nd  very  elo.sicly  to  the  nuiiitK  r  of  the  permanent  vertebra;.  (6)  These 
protovertebral  somites  extend  laterally  :  they  grow  forward  and  inward  until  they 
nicer  in  front  of  the  notochord  in  the  middle  line,  which  they  thus  enclose;  and 
b:irk'.^:inl  and  inward  around  the  spituil  cnnal.  wlii<-li  ihey  :i]->o  enclose.  The  noto- 
chord and  the  spinal  canal  are  thus  .surrounded  by  a  cellular  ma.v^  derived  from  the 
mesoblastic  layer,  which  constitutes  the  memhranous  matrix  of  the  vertebm.  This 
structure  is  covered  on  its  internal  surface  by  hypoblast,  and  on  its  outer  by  epiblast, 
and  presients  the  traii«vefse  segmentation  alreadv  ib'sciibeil  (p.  IIMJ).  (0)  Tlie  next 
Step  is  the  conversion  of  this  primitive  membranous  matrix  into  cartilage.  This 
takes  place  probably  about  the  murth  or  fifth  week  in  the  human  embryo  (KSflliker). 
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The  |xirl  of  thv  prntovortrhr:il  somites  which  has  exteiule<l  backward  to  oiU'h>so  the 
<j»iiial  tbranu'n,  and  wliich  eventually  loiiiis  the  arches  of  the  vertebrae,  simply 
uitdergueH  a  process  of  chondrification,  so  that  the  permanent  arches  correspond  to 
the  primary  s^ments  of  the  protovertebnl  somiteB,  spaces  being  left  between  them 
for  the  spinal  nt-rvcs  and  gani;lia  to  grow  out  from  the  sjiiiial  curd,  lint  a  some- 
what more  eoiuplex  change  goes  on  in  the  portion  of  the  protiA »  rteitral  somites  which 
enclo»>es  the  nutuchord,  and  which  is  destined  to  funn  the  bodies  uf  the  vertebnc. 
Here  each  one  of  the  protovertebral  segments  undergoes  a  second  transverse  division 
thn>ugh  its  centre,  and  in  the  interval  which  is  left  between  these  sec(»ndary  segnien- 
utions  tlu"  til'mu^  xtnu  tiirc  <>f  the  intorvertel)ral  disks  is  formed.  The  half-.scgment 
of  the  original  protovertebral  somites  on  either  side  of  this  secondary  segmentation 
joina  trim  the  segment  above  and  below  and  undergoes  chondrification,  and  thus 
fi>rm8  the  basts  of  the  future  body  of  a  vertebra.  Each  cartilaginous  body  of  a  ver- 
tebra is  f<»nned  tlien'fore  out  of  half  an  original  protovertebnil  plate  Joined  to  the 
half  of  another  plate  above  or  below  it,  :is  the  case  may  be.  (7)  The  notothord 
oontMned  in  the  centre  of  this  chondrifying  mass  does  not  continue  to  grow,  but 
becomes  in  the  human  subject  relatively  smimer,  so  as,  at  last,  to  form  a  mere  slen- 
d«r  rhread.  except  opposite  tlie  sivondary  segmentations;  that  is  to  say,  corre- 
six'uding  to  the  intervals  between  the  bodies  of  the  permaneut  vertebra\  Here 
it  presents  thickenings  which  are  supposed  by  some  to  form  the  central  pulp  of  the 
inti'rvertebral  disks. 

The  further  development  of  the  vertebne  and  the  ossification  of  this  cartilaginous 

stni"  luic  are  de>cril)ed  in  the  b<i(ly  of  the  work. 

Development  of  the  Cranium  in  General,  and  the  Face. — ^Wc  have  seen 
that  the  first  trace  of  the  embryo  consists  in  the  formation  of  a  longitudinal  fold  of 
the  epiblast  on  either  side  of  a  median  groove,  and  that  these  folds  or  ridges  grow 
iMickward  and  meet  in  the  median  line,  thus  forming  a  canal.  This  canal,  at  the 
cephailic  exticuuty  of  the  embryo,  is  dilated  and  forms  a  bulbous  enlargement.  The 
bulboua  enlai^^mt  soon  expands  into  three  vesicular  dilatations,  which  are  known 
as  the  three  priman/  cerebral  irnich's,  from  which  all  the  different  parts  of  the 
encephalon  are  presently  to  be  developed.  The  most  anterior  of  the  three  forms 
the  optic  thalamu.s,  whilst  a  hollow  projection  from  it  forms  the  cor])us  striatum  and 
the  eerebral  hemispheres;  the  middle  one  forms  the  tubercula  quadrigemina;  the 
posterior,  the  medulla  oblongata.  The  |>rimary  cerebral  vesicles  are  at  this  time,  of 
GOurne.  lioll<»w,  ami  their  <avities  freely  communicjite 
with  each  other  at  the  points  of  constriction.  As  the 
embryo  grows  the  cerebral  vesicles  become  twice  bent 
forward  on  their  own  axis  (Fig.  95,  and  Fig.  OG,  a  and 
B).  The  M|)prr  or  posterior  curvature  is  called  the  cere- 
bral ;  the  lower  or  anterior,  the  frontal  protuberance. 

Thus,  we  have  a  triple  cavity  (see  Fig.  06,  a,  where 
the  three  cavitias  are  marked  e,  mc,  and  mo),  lined  by 
epiblast  and  covered  1)V  the  same  structure.  Between 
these  two  layers  of  epiblast  a  layer  of  mesobhust,  de- 
rived from  the  protovertebral  plates  of  the  trunk,  is 
prolonged  and  spreads  over  the  whole  surfiuse  of  the 
cerebral  vesicles.  From  these  structures  the  cranium 
and  its  contents  are  <leveloped.  The  external  layer  of 
the  epibhist  forms  the  superficial  epithelium  of  the  scalp. 
The  mesoblastic  layer  forms  the  true  skin,  the  blood-ves- 
sels, muscles,  connective  tissue,  bones  of  the  skull,  and 
membnines  of  the  lirain.  The  layer  of  epiblast  lining 
the  cavity  forms  the  nervous  substance  of  the  encepha- 
lon. white  the  cavity  itself  constitutes  the  ventricles. 

The  upi>er  end  of  the  notochord  terminates  at  its  ce|dialic  end  in  a  pointed 
extremity,  which  extends  us  far  forward  as  the  situation  of  the  future  body  uf  the 
fphenoid  bone,  and  is  there  imbedded  in  a  mass  of  ti.ssue,  the  "  investing  mass  of 


Fio.  9& 


Lontfitiiiliiiiil  S<'<'tj(tn  of  the  Head 
of  All  Kinhryo  four  WMks  oM, 
MH-ti  from  the  inside:  1.  optilar 
Vesicle:  J.  optic  nerve  flatten<>d 
out;  :t,  fun-  J)riiiii;  4.  Intcrnie. 
(ItMrv  brain  :  ■'>.  nii<l<llc  brHin;  R. 
Iiitiil>  r  liniin:  7,  Hflcr  )>rnin;  «, 
HiKerior  (Mtrtioti  of  tbe  (eiitorium 
cereteUi :  »,  it*  lateral  portion  Iq. 
t^rvenlnj;  b«>tween  Nflt.  4  and  5; 
V\  the  pliaryng«sl  curve,  brat 
into  a  nil  <le-iiae;  11.  Ui«  audt< 
tory  v«»Scle. 


Digitized  by  Gopgle 


116 


GENERAL  ANATOMY. 


Katlikc.  "  This  mriss.  <l('ri\<  (l  inun  mesoblastic  tissue.  })oconies  rnrtilHfririoiis.  am! 
from  it  is  developed  tlie  ba«i-occipitul  and  basi'Sphenoid  bones;  and  b^'  latcrul  ex- 

pumons  from  it  the  occipi- 
Fio.  9&  tab,  the  jrmitor  win^s  «)f 

the  sphenoid,  aiul  the  ]i<Ti- 
otic  mass  of  curtihige  sur- 
rouiidiug  the  primiiry  audi- 
tory venieleH.  From  the 
front  of  the  investing  mass 
of  Hulhke.  whieli  enrie- 
H|K)nds  in  ponitiuu  to  the 
fbtnre  dorsum  seUie,  two 
hiteral  bnrs  are  directed 
fitrward,  eneh>sing  a  spaee 
which  forms  the  pituiiarv 
fossa,  in  ivhich  the  pitui- 
tary body  is  eventually  de- 
velope«l.  These  l)ars  are 
named  the  traheeul»;  eraiiii. 
and  extend  as  far  forward 
as  the  aiiteiior  extremity 
of  the  lieiul.  where  thev 

• 

coalesce  with  each  other. 
FrcMn  them  the  presphe- 
Doid  and  lateral  masses  of 
tlie  ethmoid  are  (h'Vi'lo)H''l : 
and  from  their  coaleseenco 
a  process  is  prolonged 
downward  to  form  a  por- 
ticm  of  the  framework  of 
the  face,  hereafter  to  )>e 
described.  From  the  pre- 
sph^ioids,  which  are  devel- 
ojted  frou)  these  ti-aheoiilie. 
a  lateral  expansion  taked 
place,  which  forms  the  or- 
Dit(v«phenoid  or  lesser  wings 
of  the  sphenoid,  endoeing 
the  «»pfie  foramen. 

The  portions  of  the  ba*e 
of  the  skall  above  enumer^ 
ateil  formed  from  carti- 
lage :  the  remaining  parts,  comprising  the  vault  of  the  skull,  are  of  membranoua 
formation. 

The  head  at  first  consists  simply  of  a  cranial  cavity,  the  face  being  subsequently 

develojMjd,  in  the  manner  now  to  he  described,  by  a  series  of  arehes  with  clefts 
between  them  (Fig.  I'T).  It  is  usual  in  our  t.  xtlMxvks  tn  i|«  <<  rihe  the  arehes  as  a 
series  of  processes  wiiich  jut  «tut  and  grow  downward,  inclining  toward  eaich  other 
until  they  meet  in  the  middle  line  and  thus  form  a  series  of  inverteil  arehes,  whilst 
the  clefts  are  the  spaces  left  between  these  pairs  of  processes.  Tliis.  how»>ver.  is 
seareelv  the  true  deseriptimi.  ntul  h*ads  rather  to  the  false  iiiij)ressi(»ii  that  flu'  an  hej* 
are  fnriiicd  hv  i)ron  sses  hinliiiii"'  out  tVoni  the  emhrvo.  much  in  the  same  way  as  the 
extremities  do,  and,  like  them,  are  free  on  every  side.  What  would  appear  rather  to 
be  the  case  is  that  the  clefts  are  first  formed,  uid  that  the  arches  consist  of  a  thick* 
ening  of  the  tis<ue  on  either  side  of  the  deft.  The  arches  thus  fonrie<l  may  he 
divided  into  two  .>«t  t>.  aceoriliiiL'  :i>  thev  are  placed  in  front  or  hehiu'l  the  huceal 
cavity  or  mouth,  the  former  being  known  as  the y/m-om/,  and  the  hitter  as  theyo*/- 


Verti  •fil  S<  (  tlnn  of  the  Html  in  I'jirly  Eint.ryo*  c.f  the  RabMt  (miMrniflo<1 
IrMiii  MiUijitkovio* :  A.  from  uii  oiiitiryo  nl  llvr  iiiilliiiu'liT'*  loriK:  H. 
friiiii  nil  tiiilirVK  nf  •■ix  iiiilliiiu-t»T-  loii^;;  (  ,  viTlica)  s»ctii  iii  of  tlli' nil- 
tiTiur  I'lul  of  ihe  noUtchonl  ami  pituiiarv  In Kly.  etc.,  from  an  embryo 
^ixtl■cn  millinii-teni  long.  In  \  tin-  fHiu  lal  opening  is  oUll  dowd;  in  B. 
it  in  romu-d  :  r,  anterior  cerebral  vehicle;  vie,  roeso-rerebrom ;  mo,  me- 
dulla  oblongata;  corneous  layer:  m,  medullary  layer:  if,  inrun- 
dibuluro  ;  nt/i,  amnion  :  *pr.  spheno-elhnioidnl :  6r.  central  (dorsum  m*1- 
Ite),  and  »;»o.  ("iilivnu-orciiillnl  pnrth  '.f  tin-  Iwi-i^  rnitill  ;  h.  henrt ;  /,  nnto- 
rlor  extremity  ol  jirimiti  vf  iihirn  iiliiry  i  hiihI  .n  l  ■  (.vtiiiijc  liiler  I  of  the 
fauces:  i.  <'t'i>hiilt<'  iH.riixn  of  priniitive^intestine:  r/ui,  thalamua;  p\ 
(■iiiiu'  or  tile 


clo>e<l  ii|i< 


notocborU;  i>h,  pharynx. 


involuted  pMt  Of  Uw  pltuluiy  tiody  (w);  ck, 
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Face  of  an  Embryo  of  twcntv-fivc-  to  twentsr* 
eight  days  (magnified  l.'i  iinivio:  1.  ftt>ntal 
jinnuliH-noo ;  'J,  riiibt  mi'1  left  nlfni'tnry 
(<>v..i>:  1,  infiTiiir  iiiiiMlIury  iiiIktcU'-.  iiiiilt-d 
111  ihv  iiu'liUi-  liiH'.  ■',  -upHTior  miixtllury  tu- 
tHH  1<'^;  •'.  iiii>iiili  or  finici-!»:  7.  M'*'<n)fl  [>)ia- 
ryiigcal  arcb  ;  ^  third  ;  S>,  fourth  ;  lu,  priiu- 
mn  oeular  v«slel«:  U.  prtuittve  muUioit 


oral  or  viteeral  archer.  Four  clefts  on  each  side  appear  laterally  in  the  undifferen- 
ti»te<l  H<nn:ito-s|)lan(-lin>>-pl('(ira1  v,-d\\  of  the  fore-gat,  and  between  them  thickeuingB 
occur  which  ultimately  meet  auU  fuse  iu  the 
middle  line,  and  above  are  connected  with  the 
invtwting  niJis-i.  These  arc  the  so-calleil  post- 
oral  visceral  arches,  hiffrrentiation  <if  tissue 
<M  «  urs  fnnn  above  downward,  and  wirtilage  is 
furuied  iu  them  in  connection  with  the  invest- 
ing iiMBB.  The  first  poet-oral  arch  has  no  cleft 
in  front  of  it,  Imt  forms  a  rim  in  front  of  the 
fore-put.  The  prae-oral  ai  (  lit'S  are  fnrine<l  in 
much  the  same  way  by  local  thickening,  iu 
which  differaitiation  of  tissue  and  formation  of 
cartilage  proceed  in  a  direction  forward  nnd 
downward  from  the  investing  mass. 

The  pnc-oral  or  maxillun/  arrh  unites  with 
the  fronto-natal  process.  Tlie  latter  consists 
of  three  pUtea,  a  central  single  one  ami  two 
latfiTil  on«^.  The  ri-ntru}  is  called  tlir  "mid- 
Iroutal  '  process.  It  is  nrolonged  downward 
and  forward  firom  the  middle  of  uiebaseof  the 
skull,  from  the  point  of  coalescence  of  the  two 
frahifiiho  cninii,  and  from  if  the  septum  of  the 
nose  is  developed,  it  is  free  in  front  and  be- 
low, hot  behind  it  is  united  with  the  coalesced 
portion  of  the  tntlRH-ula^  which  therefore  prob- 
ahlv  :is>i-t>  in  the  fonnation  of  the  septum  nasi, 
ami,  in  addition,  of  the  prominent  part  of  the 
future  nose.  The  lateral  plates  of  the  fronto- 
nanal  prooess  are  separated  from  the  central  one 

by  a  depres.sion  or  forrow  on  either  >!(!»';  tliese  furmws  fonu  the  primary  nasal  pits 
or  fo^sje.  The  lateral  platc8  project  downward  panillel  to  the  mid-proce.s.s  for  a 
eel  lutn  distance,  and  then,  curving  inward,  unite  with  it,  thus  shutting  off  the  nasal 
foesie  from  the  rest  of  the  fiice.  The  lateral  masses  of  the  ethmoid  and  lachrymal 
bones  are  developtMl  in  the  latenil  platt^,  and  by  their  union  with  the  mid-frontal 
process  they  fonu  the  intermaxillary  bone  and  the  lunula^  or  central  part  of  the 
upper  lip. 

The  maxittary  processes  spring  from  the  base  of  the  sknll  fiurther  back  than  the 

fronto-nasal,  and  at  their  origin  are  closely  connected  with  the  first  post-oral  or  vis- 
ceral arch.  Tiiey  descend  for  a  short  distance,  forming  the  outer  wall  of  the  orbit, 
in  which  the  malar  bone  is  developed ;  they  then  incline  inward,  and,  meeting  the 
lateral  plate  of  the  iironlo-nasal  process,  form  the  floor  of  the  orbit  and  shut  it  off 
from  the  rest  of  the  fikoe;  then,  continuing  their  course  downward  and  inward,  they 
join  the  mid-frontal  process,  and  with  it  complete  the  alveolar  arch  and  the  superior 
maxillary  bone.  Finally,  palatal  processes  are  forme<l  by  an  extension  of  the  inner 
mdes  of  this  arch ;  these  coalesce  with  each  other  in  the  median  line, -thus  separat- 
ing the  cavi^  of  the  mouth  from  the  nasal  fossSB,  and  completing  the  palate.  In 
front,  however,  the  palaf.il  processes  do  not  join  with  the  mid-frontal  process,  bttt 
a  cleft  is  left  which  constitutes  the  naso-palatine  canal. 

The  pott-miil  arches  are  five  hi  number  in  the  Amniota,  and  of  these  ihe  first 
only  is  concerned  in  the  fonnation  of  the  face  proper,  fur  the  lower  Jaw  or  mandible 
<leveloped  from  it.  and  hence  it  is  ealled  the  nhni'fif>ii/<ir  arch.  The  second  forms 
the  upper  part  of  the  hyoid  bone,  and  is  therefore  nanuM]  the  hyoid  arch.  The  third, 
in  which  the  remainder  of  the  hyoid  bone  is  formed,  and  the  remaining  two,  corre- 
ipond  to  the  arches  which  in  aquatic  animals  form  the  gills,  but  which  in  the  Amni- 
ota never  do  so.  They  are  appropriately  named  A /V//,  a  name  which  was  pri- 
marily given  to  the  whole  series  by  liuthke,  who  first  described  them. 
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The  deeper  part  of  the  first  or  mandibular  arch  contuiiw  a  transitorv  cartilaginous 
rod  which  has  lonj^  been  known  as  tho  ''rartilnjrc  of  Merkel."  from  the  posterior  end 
ot  which  the  malleus  is  tonucd,  while  it»  middle  portion  is  converteil  into  the  inter- 
nal lateral  li^unent  of  the  lower  jaw,  and  its  diatel  end  enters  into  the  foimation  of 
the  aympbysie  and  perha|>K  of  thr  body  of  the  bone. 

Between  the  mandibular  arch  and  the  pne-oml  arch  tlic  hiiccal  cavity  or  motith 
is  formed ;  this,  therefore,  is  bounded  by  the  pne-oral  and  jmst-oral  arches,  and  its 
walls  consist  of  nesotfaiatie  tiBstte  lined  by  epiblaat.  It  is  at  firet  quite  distinct  from 
tlie  ujij>er  part  of  the  alimentary  canal,  which,  as  we  shall  hereafter  see,  is  formed 
by  the  inner  or  .splanchno-pletintl  layer  of  the  mewblast  and  tho  Jivjioblast,  the  two 
cavities  being  sepanited  by  all  the  layers  of  the  blastodermic  membrane.  A  com- 
munication between  the  two  is,  however,  gradually  effected  by  tbe  fhsiou  of  the 
anterior  end  of  the  primitive  alimentary  cavity  [with  the  hinder  portion  of  tbe  epi- 
blastic  involution  from  which  the  tnouth  is  formed]. 

The  second  post-oral  arch  {/ii/oid )  is  closely  united  with  the  first  at  itf>  origin.  It 
forms  the  incus,  the  stylo-hyoid  ligament,  an<l  the  lesser  cornua  of  the  hyoid  bone. 

Tbe  third  arcb  (tkjfro-kyoid)  fbrms  the  greater  cornua  and  body  of  the  hyoid 
bone,  and  suppoi  ts  the  nnHment  of  the  thyroid  cartilage  and  the  rest  of  the  larynx. 

The  fourth  ;m<l  fiith  arches  enter  merely  into  the  formation  of  tbe  soft  parts  of 
the  neck,  and  liu  uoi  give  rise  t<»  any  sjntial  organs. 

Between  each  of  these  viscerararches  are  clefts^  four  in  number,  which  run 
through  the  tissues  of  the  neck  to  the  cavity  of  the  pharynx  :  the  first  persists, 
thmiirFi  only  in  a  portion  (»f  it.s  extent,  foriniit<i  the  Eustachian  tube,  the  meatus 
auditorius,  and  the  tympanic  cavity.  The  otiier  fissures  are  wholly  closeil  l>y  the 
sixth  week.' 

Development  of  the  Nervous  Centres  and  the  Nerves. — The  medullary  groove 
above  described  (p.  l^*.'')')  jiresents.  :ibf>iit  tlic  tltird  week,  three  dilatations  at  it-*  up|H'r 
end,  separated  by  two  constrictions,  and  at  its  posterior  part  another  dilatation,  calle«l 
tho  rhombmdal  sinm*  Soon  afterward  the  fjwiye  becomes  a  closed  canal  Omedullnr^ 
canal)  and  ft  soft  blastema  lines  it,  exhibiting  corresponding  dilatations.  This  is  tbe 
nidiiiientof  the  cerebro-spinal  axis.  As  the  endirvft  trre-\\<,  its  cephalic  part  becomes 
more  curved,  and  the  three  dilatations  at  the  anterior  end  of  the  primitive  cerebro- 
spinal axis  become  vesicles  distinctly  separated  from  each  other  (Fig.  1*5).  These 
are  the  cerebral  vesicles-— anteri<»r,  middle.  ;uid  )>06terior.  Tlie  anterior  cerebral 
vesicle  fsirnateil.  at  this  period,  ipiite  below  middle  vesicle)  is  the  nidirni^nt  nf 
the  third  ventricle  and  of  the  parts  surrounding  it — viz.  the  optic  thalami  and  all 
the  parts  which  form  the  floor  of  the  third  ventricle.  The  middle  Tet<icle  represents 
the  aqueduct  of  Sylvius,  with  the  cor])ora  (piadingemina.  The  posterior  vesicle  is 
develo[)ed  into  the  fourth  ventricle,  and  its  walls  fMim  tlie  |M>n8  Varolii,  medulla 
obJonir!»ta,  nnd  the  parts  in  the  floor  of  the  fourth  vtut tit  le. 

At  an  early  period  in  the  development  of  this  primitive  lirain  a  protrusion  takes 
place  from  the  anterior  vesicle,  which  is  at  first  simple,  but  soon  becomes  divided 
into  two  parts  by  an  antero-posterior  fissure.   These  expand  laterally,  and  the 

*  The  relations  of  thesfc  pliarvriKeal  arches  tn  the  cninint  nervett  are  of  the  grt-atwl  intermt  in  a 
ni"r(  ]ii>l((^i<  m1  pciiit  i,{  \  iow,  l>ui  arc  lianlly  y«^t  «|iiite  m-uIl)]  Pi.>f.  I'arkor  hoa  lately  'lis*  i iU?»l  ihe 
tls^illi•a^i«»ll  <if  tlif  >kuij  as  pnxewiinjj  from  five  an  lies— a  |>iie-<>ral  anil  futir  i>harvngciil  <ir  |«i(4t-iiml. 
till*  i^vit-oral  I  t  mil:  the  iiiaiiHilnilar  or  iaferior  iiiaxillnrv;  the  hyoitl;  the  thyro-bynid ;  and  tli«> 
fourth,  which,  an  abovd  stated,  has  nn  remnant  in  tbe  ttkeleloii.  The  liftb  craoial  nme,  ihe  fadal, 
and  the  glnRso-phjlrynfrenl  bavedefinhe  relations  to  ihene  arrhee.  each  diTidinn  mi  that  its  anterior 
ami  t  f>su'n'  t  .!ivi>I(ins  cnihraw  the  eU-ft.  or  are  tlisiribiite<l  <>n  the  "  harw."  as  Prot'o*»*i>r  I'arker  mils 
tlieiii,  wiuiii  Ixiiiiui  ila-  cict't.  Thus  tlie  front  diviKioii  <»f  tlie  Iri^'tMninii^  is  <liHtrilMilc(i  in  fmiit  of  (he 
buccal  <left  on  tin?  pncoral  areli,  aiui  itj«  |nifitTii>r  division  on  the  fir»*t  pharyn'^onl  m  (iciniiilmlar; 
the  facial  »cnds  its  an((>ri(»r  division — rcpio^'iiteil  in  the  mature  iinKliliuii  l>y  the  chorda  lyitipani  — 
in  Aront  of  the  F.ii>tachian  fis.siiro  the  remains  of  the  Hret  cleft)  to  tbe  mandibular  arrh,  while  ila 
deiMMHiding  btancbcs  go  to  the  hyoiil  ureh;  tbe  jilij««4»-|ibarvnfei!al  «eod«  it«  lingual  |mnion  to  the 
broid  arch,  while  IIk  jdiarynpeal  part  i»  distributed  to  the  thyro-byoid. 

'!"Iu"~c  relations  ai  t-  i  .v  cidiiiu'ly  aii^^estive.  an»l  the  nietluwi  .-f  nmrl  fnntful  in  pmnuj* 

fur  iIk  higher  anatomy,  wtiirh  aiiii!>  at  uniting  itttu  ud«  pliui  all  the  varioUij  lorni!^  of  ova  and  the 
aninuiU  develope«l  froin  tliein ;  but  :ih  yet  ihew  rel*t4otiii  are  hardly  wiffidcntl/ cstsblichsd  in  ftct 
tu  Us  utade  a  neoesaarv  {lart  of  acholaatic  teacbinij. 
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eerebnl  hemisi^erea  and  oorpora  striata  are  developed  firom  them.  From  ^6  fore 
put  of  the  posterior  cerebral  vesicle  a  aimihir  protrusion  takes  place,  forming  the 

niiiiment  of  the  cerebelluin.  In  consecjuence  of  those  ]irotnisions  or  outgrowths 
taking  phu'e,  tlie  three  prinmrv  cereliral  vesicles  are  now  converted  into  six  per- 
manent rudimeutii  of  the  bruiu  and  medulla  oblongata.  The  anterior  part  of  the 
(ffigiiud  anterior  cerebral  reside  (fore-brain,  Prosencephalon),  now  divided  into  two, 
coBstitiites  die  cerebral  hemispheres,  corpus  oallosum,  corpora  striata,  fornix,  lateral 
rentricles,  and  olfa<!torv  bulbs.  These  parts  lie  at  first  ipiite  covered  and  concealed 
bv  those  formeil  from  the  middle  ])riiiiary  vesicle  and  by  the  optic  thalami.  which, 
with  the  optic  nerves,  the  third  ventricle,  and  the  parts  in  it.s  floor,  are  furnislie<l  by 
the  posterior  portion  of  the  anterior  veside  (inter>brain,  Thalameiieephailon;.  By 
the  third  montn,  however,  the  hemispheres  have  risen  above  the  optic  thalami.  and 
by  the  sixth  month  alun  e  the  cerebellum.  Fissures  are  seen  on  the  surface  of  the 
hemisphere*  at  the  third  inonth,  but  all  except  one  disappear.  This  one  persists, 
and  forms  the  fissure  of  Sylvius.  The  permanent  hssurea  for  the  convolutions  do 
not  form  till  about  the  seventh  or  eighth  month.  The  middle  cerebral  vesicle  (mid- 
brsin.  Mesencephalon)  is  at  first  situated  at  the  summit 
of  the  angle  shown  on  Fig.  95.  Its  smooth  surface  is 
!«Hin  divideil  by  a  median  and  transverse  groove  into  four 
tulien  les  (tuborcula  quadrigemina),  which  are  gradually 
covered  in  hy  the  growth  of  the  cerebral  hemisj)heres. 
Its  cavity  diminishes  as  its  walls  thicken,  and  contracts 
to  form  the  a<|ueduct  of  Sylvius.  The  crura  cerebri  are 
al><>  fori  net  1  from  this  vesicle.  The  third  primary  cerebnil 
vi-sic'le  at  an  early  period  (hetwcen  the  ninth  jukI  twelfth 
Week)  consists  of  the  hind-brain,  or  Epencephalon,  form- 
ing the  cerebellum,  pons  Varolii,  and  anterior  part  of  the 
fourth  ventricle ;  and  of  the  after-bnun,  or  Metencephalon, 
nhich  forms  the  medulla  oblongata  with  the  rest  of  the 
fourth  ventrii  le. 

The  development  of  the  ]>ituitary  body  has  of  late 
received  much  attention,  and  important  questions  of 
morpholep  aro  connected  with  it.  The  description 
which  is  now  accepted  regards  the  pituitary  body  as  the 
plaic  nf  meeting  of  the  epiltlast,  livjioblast,  and  meso- 
bl;i.-t  at  the  exircmitv'  of  the  notochord;  it  contains  rudi- 
mentB  firom  each  of  these  sources,  or  at  least  from  the 
epihhist  and  hypoblast,  for  fhe  mesoblastic  elements 
derive<l  from  the  chorda  dorsalis  are  now  said  early  to 
become  <iisplaeed  and  to  disappear.  At  the  jioint  where  the  notochord  terminates 
anteriorly  the  medullury  layer  of  the  epiblast,  or  that  from  which  the  central  ner- 
Tou  system  is  developed,  is  reflected  downward  to  form  a  little  pouch  (Fig.  96,  o, 
$ry-4he  vi^imdibuhitm.  At  the  same  time  the  hy|)oblast  pa.sses  upward  from  the 
pharynx,  or  upper  c*nd  of  the  primitive  intestine,  to  form,  along  with  the  common 
layer  of  the  ejiiblast,  a  siinilar  pouch,  which  becomes  closed  and  converted  into  a 
glandular  body,  the  anterior  pari  of  the  pituitary  body  or  hyuo^thtf)si>i  (t  ig.  i^'O, 
The  end  of  I2ie  notochord  lies  at  first  betwe^i  the  infundibulum  and  the  hypophysis ; 
hot  it  is  believed  that,  as  the  hypophysis  becomes  closed  ofT  ami  separated  from  the 
pliarvnx.  the  two  |)arts  of  the  ])ituitarv  boily  are  carried  backwanl  and  upward  from 
'•tT  the  cn<l  of  the  notochord,  .so  as  to  leave  the  latter  stranded,  as  it  were,  helow  the 
pituitary  fos-sa.  Others  refer  the  hypophysal  part  of  the  j)ituitary  body  to  epiblastic 
demoits  d^ved  from  the  buccal  part  of  the  epiblast  only,  and  so  connect  its  devel- 
opment, not  with  the  pharynx,  but  with  the  month  and  the  anterior  portion  of  the 
^trill.  The  que.stion  is  an  obscure  one,  but  its  main  interest  is  to  remind  the  reader 
that  this  peculiar  appendage  to  tlie  brain  forms,  in  an  early  <"ondition  of  the  feriis. 
the  meeting-point  of  the  portions  of  the  ovum  from  which  the  nt-rvous  centres,  the 
sUmentary  canal,  the  mouth,  and  the  base  of  the  skull  are  developed ;  and  that  its 
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development  has  some  connection,  a.s  yet  imperfectly  underatood,  with  that  of  these 

or  8omo  of  these  great  sections  of  the  body.' 

When  the  medullar^'  groove  ia  first  closed  the  foetal  ^«pinal  marrow  occupies  the 
whole  of  it,  and  presents  a  laige  central  canal,  wfatch  gradually  oontracta  in  con- 
sequence of  the  thickening  and  rapid  growth  of  the  epiblast  around  it.  This 

increase  in  thickno?is  takes  ]tlaee  principally  at  the  nidc-s,  w>  tliat  eventuallv  the 
central  canal  iicqutre»  on  section  the  appearance  of  a  slit.  Eventually,  the  two 
sides  join  in  the  middle,  and  the  original  canal  is  divided  into  two— an  anterior^ 
which  becomes  the  central  permanent  canal,  which  in  after-life  is  no  longer  per* 
ceptible  to  the  eve.  thitticrh  it  is  still  visible  on  nucroscopic  section  :  and  a  /)f)Kf.  r/V-;-, 
which  becomes  tilled  aboi^t  the  ninth  week  with  a  septum  of  connective  tissue  from 
the  pia  mater,  and  forms  the  posterior  fissure  of  the  oord. 

Aliout  the  fourth  month  the  iii  il  column  bc^na  to  grow  in  length  m<»re  rapidly 
tliMii  the  iiudidla  spinalis,  so  that  the  latter  no  lnn;:er  f>crnpies  the  whole  (  aii.tl. 
The  cord  is  composed  at  first  entirely  of  unifonn-looking  cells,  which  soon  .*»ejMirate 
into  two  hiyere,  the  inner  of  which  ronns  the  epithelium  of  the  central  canal,  while 
the  outer  forms  the  central  gray  substance  of  the  cord.  The  white  columns  are 
fonntKl  later;  their  nidiinent.s  can  be  detecteil  about  the  fourth  week,  and  some 
embrvologists  believe  that  they  are  developed  from  the  tnesohla«t. 

The  cerebral  and  spinal  utcnibtunes  are,  according  to  Koliiker,  a  production  from 
the  protovertebral  disks,  and  are  recognizable  about  the  sixth  week.  As  the  fissnree 
sefmrating  the  segments  of  the  cerebro-spinal  axis  appear,  the  mend»ranes  extend 
through  them  nnd  the  pia  mater  passes  into  (he  efreltral  ventricles,  f^isclioff', 
however,  describes  the  pia  mater  and  arachnoid  as  developed  from  the  eeithial 
vcnicles,  BO  that  they  are,  according  to  him.  formed  in  the  position  which  they  per- 
manently ocoipy. 

The  Nerves. — The  nervf^  are  developed  as  swondarv  growths  in  the  u>esobli»st. 
The  sj)inal  nerves  are  developed  as  follows :  Along  either  side  of  the  rudimentary 
spinal  cord,  dose  to  the  point  of  involution  of  the  epiblast  in  the  median  line,  a 
series  of  cellular  swellings,  c(»nstituting  the  newnd  ere^t,  appear,  corresiKuiding  in 
nmnfuT  to  the  nnniber  of  the  !*pinal  nerves.  Tltev  are  the  rudiment^  <<f  the 
p<isterior  rootv<«  of  the  spinal  nerves.  In  some  animals  the  swellings  are  con- 
neetefl  with  each  other  by  longitudinal  fibres.  They  at  first  consist  entirely  of 
cells,  and.  growing,  become  difierentiated  into  a  nstrnnv  part  or  ro»»t,  a  thi<-keued 
jxu'tion.  tlie  [raTiLrlion.  and  bevnnfl  this  a  '^ecoud  naiTowcd  jiortion,  which  join->  the 
anterior  root  to  lonu  the  nerve  itself.  Tlie  root  gradually  changes  its  place,  and. 
iu^stead  of  arising  from  the  spinal  cord  close  to  the  median  line,  gradually  shifts  its 
position  toward  the  lateral  wall  niore  anteriorly.  The  anterior  roots  are  also  out- 
growths from  the**pinal  cord.  They  appetir  later  than  the  posterior  r<«ofs,  and  arise 
from  the  lateral  wall  in  the  first  instance,  atid  therefore  do  not  shift  their  [tnsition. 
The  two  roots  gradually  converge  and  unite,  and  from  the  point  of  union  the  nerve 
grows  toward  its  perip^iersl  termination.  The  cellular  structure  of  which  it  is  com- 
piKffl  di.'<appe<irs,  and  fibres  first  make  their  appearance  in  the  anterior  roots.  M(W»t 
of  tlic  cranial  nerves  are  developed  in  the  .'*anio  manner  hs  tho  po.sterior  roots  of  the 
spinal  nerve*.  The  fii"st,  third,  fifth,  the  facial,  the  aiuiitory,  the  gloswt-nharyngeal, 
and  the  pneumogastric  arise  from  a  series  of  dorso-lateral  swellings  on  tne  cephalic 
portion  of  the  embryonic  OOTebro-spinal  nervous  system.  .\s  in  the  spinal  nerves, 
the  swelling,  which  shows  some  traces  «d"  tliffcrentiation  into  r  x.t,  L'^innUon,  and 
pcnjiheral  portion,  gradually  chanue.s  itii  point  of  origin,  so  a.H  evcnttiidly  to  become 
attached  at  a  much  lower  level.  With  regard  to  the  mode  of  origin  of  the  fourth, 
sixth,  spinal  accessory,  and  hypoglossal  we  possess  no  exact  knowledge.    It  must  be 

*  [I  would  prefer  to  ttmtm  this  u  follows:  The  epiblast  of  the  back  p«rt  of  the  rrtof  nf  th«  oral 

inv.i^inution,  wlierc  a  hollow.  «)i<HMil«r  portion  of  the  oral  epiblast  is  roii>trii'to<l  ofl"  niid  fus«»  with 
tlie  iiictli.in  intijii(Ubiilar  j>nKt«s8  of  the  ftnor  of  the  hrnin  <Kip-  !♦•>.  if  d«vplo|>o<l  into  thf 

pituitary  Ixxly  or  hypophynis.  The  fusion  of  t)ie  iiifundihnhini  with  the  invoitition  frr>rii  iljo  rpihltt^t 
••f  the  upper  nnd  posterior  part  of  the  oral  ciivity  IcaiU  to  the  fiirmatinn  of  the  pituitary  bod/  or 
hypophytii.'i.    This,  therefore,  in  entirely  of  epihlastir  ori;;in.  and  it*  relBtion<«  indiQite  that  St  one 

time  the  oral  cavity  and  the  brain  may  have  been  nitire  intioiaiely  c«on«vie«i  than  at  present.] 
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aiMiCMMMd,  iMMr^ver,  that  Marshall  Ix^licvc  H  tlmt  the  abdticens  and  the  hypogla^i^ial 
ari^  a-*  anterior  or  motor  roots  to  twu  of  the  other  craiual  nerves,  thonf!:h  they  do 
not  iom  with  them,  9ui  in  the  spinal  nerv(»,  to  form  a  compound  nurvc. 

iiie  optie  nerve  arises  in  »  manner  entirely  different  from  any  of  the  other  cra- 
nial nervee. 

The  synipntberie  nerves  are  developed  in  connection  with  the  gangliated  roots  of 
the  spinid  and  cranial  nervett. 

Deivellopmeiit  of  tiw  Bye. — ^Tbe  n«rvoiu  elements  and  non-vtsenlar  parts  of 

the  eye  are  f  ■  i  1  from  the  epiblaet,  and  the  vascular  portions  from  the  mesoblast; 
T>ur  tlic  method  of  devi'lo|iiiu'nt  is  somewhat  complicated.  Tlic  essential  portion  of 
the  eye — i.  e.  the  retina  and  the  parts  immediately  connected  with  it — is  an  out- 
^wth  from  the  nidimentarv  brain  (primitive  ocular  veeicle) ;  and  this  outgrowth 
IS  met  by  an  in^n  nwth  from  the  oomnioii  c')tiilcniiic  or  corneous  layer  of  the  e])il>laat, 
oot  of  wliic  li  the  lens  ami  the  conjunctival  and  corneal  cpitbelitim  arc  developeij. 

The  Hi-st  appearance  i>f  the  eye  consists  in  the  protrusion  or  evolution  from  the 
meduliarv  wall  of  the  thalameucephalon  or  inter-brain  of  a  vexide  called  the  prim- 
Mft  iteyJiar  venele.  This  is  at  first  an  open  cavity  communicating  by  a  hollow  8ta]k 
with  the  general  cavity  of  the  cerebral  vesicle.  As  development  advance?*  the  hollow 
italic  become?*  solid  and  thu.s  the  0[>tic  nerve  i??  fonned,  receiving,  however,  in  a  way  to 
be  presently  explained,  m^blastic  elements  for  the  formation  of  its  central  artery  and 
connective  tissue.  As  the  primitive  ocular  vesicle  is  prolonged  forward,  it  meets  the 
epidennic  layer  of  tlie  epiblast,  whirli  at  the  point  of  contact  becom*^  thickened, 
and  tin  n  forms  a  depression  which  gradually  encroaches  on  the  most  prominent  part 
of  the  primitive  ocular  v&sicle,  which  in  its  turn  appears  to  recede  before  it,  so  n»  to 
become  at  fintt  depressed  and  then  inverted  in  the  manner  indicated  by  the  annexed 
figure  (Fig.  99,  a),  so  that  the  cavity  is  finally  almost  obliterated  by  the  folding  back 
of  it-s  anterior  half,  and  the  oriirinal  sic  converted  into  a  cup-shaped  cavity — the 
ocular  cup — in  which  the  involuted  euiblastic  layer,  the  rudiment  of  the  lens,  is 
Tfoeived  (Fig.  99,  b).  This  cup<«hapea  cavity  consists  therefere  of  two  layei-s:  one, 
the  outer,  originally  the  (wsterior  half  of  the  primitive  ocular  vesicle,  is  thin,  and 
ev*iiTnal!y  fonn^  the  pij^tnental  layer  of  the  retina:'  tlie  other  layer,  the  inner, 
originally  the  anterior  or  more  prominent  half,  which  has  become  folded  back  and 
is  much  thicker,  is  converted  into  th  *  nervous  layers  of  the  retina.  Between  the 
two  are  the  remains  of  the  cavity  oi  tli»)  original  primary  vesicle,  whidi  finally 
becomes  obliterated  by  the  union  of  it.--    ^^  ■  layers.  development  proceeds  the 

cujKshaped  cavity  or  ocular  cup  increases  in  size,  and  thus  a  space  is  formed  between 
It  and  the  rudimentary  lens  which  it  contains  ;  this  is  the  svronJan/  ocular  vestcle, 
and  in  it  the  vitreous  humor  is  developed  (Fig.  99,  c).  The  folding  in  of  the  pri- 
mary optic  vesicle  to  produce  the  optic  cup  proceed?  from  above  downward,  and  grad- 
ually surrounds  the  lenf.  htit  leave's  an  a}>erture  or  fissure  below — the  choroiifnf  fis- 
sure or  ocular  cleft — through  whicli  vascular  eleinent.s,  within  the  vesicle  and  derived 
from  the  mesoblast,  retain  their  connection  with  the  rest  of  the  mesoblast.  The  lens 
is  at  first  a  thickening  of  the  epiblast ;  then  a  depression  or  involution  takes  place, 
thus  forming  an  open  follicle,  the  raaririns  of  which  irradually  aj)proach  each  other 
and  coalesce,  forming  an  enclosed  cavity  «>f  epiblastic  cells  (Fig.  99).  At  the  point 
of  involudon  the  external  layer  of  epiblast  separates  from  the  ball  of  the  lens  and 
pju*ses  freely  over  the  surface,  so  that  the  lens  becomes  disconnected  from  the  epi- 
blasti(*  layer  from  which  it  was  developed,  and  recedes  into  the  ocular  cup.  while  the 
ctttiuular  layer  covering  it  is  developed  into  the  corneal  epithelium.  The  cells  fonn- 
iiig  the  posterior  or  inner  wall  of  the  cavity,  which  is  to  form  the  lens,  rapidly 
increase  in  size,  becoming  elongated  and  developed  into  fibres,  and.  filling  up  the 
c:»vitv,  convert  it  into  a  solid  bodv.  The  cells  on  the  anterior  wall  underiif*  no 
change  and  retain  their  cellular  character.  The  secondary  ocular  vesicle,  or  space 
between  the  lens  and  the  hollow  of  the  ocular  cup  (Fig.  99,  c,'7,  and  Fig.  100)  contains 
a  quantity  of  mesoblastic  tissue  continuous  through  the  ocular  cleft  with  the  rest  of 

'  Thw  layer  forms  fanctionally  part  of  the  choroid,  and  was  fonnerly  doM^riVieil  ju<  l>elr.n>fin)f  t« 
thi*  metnbruie;  at  is  now  dMcribeil  lu  inrt  of  the  retina,  on  account  of  iu  methtNl  of  developiuenl. 
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the  mesoblajit,  an<l  into  tins  bliMxl-vessels  project  tlieiuselves  throu«rh  the  ocular  cleft. 
The  iris  aud  ciliary  processes  are  ibnued  from  this  vascular  tissue,  and  the  choroid 
b  developed  in  the  meeoblaet  Burroanding  the  ocnlar  vesicle;  end  st  the  Mme  time 
a  procees  of  the  nie8obla.st  is  believed  to  extend  down  the  stalk  of  the  primitive 
ocular  vesicle  to  form  the  arteria  centiTilis  rotinsc  with  the  slic.itli  and  connective 
tissue  of  the  optic  nerve.  A  portion  of  this  tissue  a\so  becomes  converted  into  the 
vitreous  hnmor,  and  surrounds  the  lens  with 
a  vascular  membrane— the  vitm'uhtr  capnUe 
of  the  Icnif — which  is  connected  with  the  ter- 
mination of  the  temporal^  artery  (hyaloid^ 
that  fimns  the  oontumatMn  of  the  ooimi 
artery  of  the  retina  through  the  vitireous 


IMafnun  of  IX-vrtopint-nt  of  Iho  A,  R.  r.  (IffTcn-nt 

•aim  of  development ;  1.  opitlermic  layer;  'J.  ihickciiiiiK 
Of  tBlctelWi  StCryMiilliiie  deprMtkm;  4,  nrimUiv<-  <.<'ii- 
tarvenele.  Itaanierior  r>'irt  pmbed  Iweli  by  thi  i-ry^tHi- 
line  riepremlon;  S.  posterior  part  of  the  priinitivf  ociiUr 
Vehicle,  formini;  the  extcrnul  hiyer  of  the  seeonilnry  ocii- 
Ur  vesfrle;  fi.  point  of  -evxiraiion  between  Ihe  leiw  mnd 
the  eiiiilcrniic  layer:  7.  t  itvily  of  tbe  MeMldary  OOUlAT 
veairle,  occupied  by  the  vilreoua. 


Dia^TAinmaiio  f=keic-b  nf  a  Vertinil  l>nnt;lin<Hnnl 
Peftioii  tliriiiieh  the  Kyeliall  of  ii  tluiiuiii  i  n  tii» 
t)f  fiiiir  wt'ck'-   lufli-r  Ki'lUkcr    iiiu);iiiti<'<1  ln' 

(lillllli  ti-r-'l.      I  In-  -r<  linn  i-'  11  liltli    hi  llii    .|<lc,  M> 

a!t  to  avoid  {lawiiiiK  tlintugb  the  oeuUr  f\rt\  :  r. 
tbe  cuUele,  where  it  beoooMa  towr  the  eorniMi; 
I.  the  ten* ;  op,  optic  neire  Ibrroed  bjr  tbe  fH-dlcl* 

of  tJie  primary  0|itlc  vetlcic  ;  •7».  priniarj-  int.Mlal> 
lary  cavity  of  the  opile  vestck-;  /i,  llie  plKtiieiil- 
luy'fr  of  till-  oilier  wall :  r.  tlu'  Intn-r  uiill  fi»rm> 
iriK  the  ri-iiiiii,  > «,  xi-o.imlHry  o(.iif  vv-irlc  eoQ- 
tAiiiiug  tbe  rudiment  of  tbe  Vilreoua  bumor. 


chamber.  This  vascular  capsule  of  the  crvBtalline  lens  forms  the  membranH  pupil- 
laris  (described  on  a  subse«|nent  pajie),  and  also  attaches  the  borders  of  the  iris  to 
the  capsule  of  the  lens.    It  disappears  about  the  seventh  month. 

The  eyelids  are  formeil  at  the  end  of  the  third  month  as  simill  cutaneous  folds, 
which  come  together  in  front  of  the  globe  and  cornea.  This  union  is  broken  up  and 
the  eyelids  sejMirate  before  the  end  of  ftctal  life. 

The  lachrymal  canal  appears  to  result  from  the  nnn-closiire  of  a  fissure  which 
exists  between  the  lateral  plates  of  the  fronto-nusal  and  maxillaiy  processes  (p.  117). 

Development  of  tiie  Bar. — ^The  first  rudiment  of  the  ear  appears  shortly  after 
that  of  the  eye.  in  the  form  of  a  thickeninjr  of  the  ejiiblast  on  the  out.side  of  that 
part  of  the  third  primary  cerebral  vesicle  which  eventually  forms  the  medulla  oblon- 
gata, opposite  the  dorsal  end  of  the  second  pharyngeal  arch.  The  tbickcuiu<;  is 
Uien  followed  by  an  involution  of  the  epibhurt,  which  becomes  deeper  and  de^r, 
sinking  toward  the  base  of  the  skull,  and  a  flask-shaped  cavity  is  formed;  by  the 
narrowinir  of  the  external  aperture  the  neck  of  the  tbe-k  constitutes  the  n-rfuxus 
lahyrinthi.  The  mouth  of  the  flask  then  becomes  closetl,  and  thus  a  shut  sac  \s 
formed,  the  primittpe  auditory  or  oUe  vemefe,  which  by  its  sinking  inward  comes  to 
be  placed  between  the  alisphenoid  and  basi-"c<  i|iital  matrices.  From  it  the  internal 
ear  i>«  formed.  The  middle  ear  an«l  the  Kii:«rarhian  ttd>e  are  developed  from  the 
remains  of  the  first  branchial  cleft,  while  the  pinna  and  external  meatus  are  devel- 
oped from  outgrowths  surrounding  the  posterior  margin  of  the  same  cleft.  Tbe 
primary  otic  vesicle  becomes  inibe<lded  in  a  mass  of  mesoblastic  tissue,  which  rapidly 
under<xoes  chondrificatinn  ami  ossification.  Ir.  as  )»cfnii'  stated,  is  nt  fii"st  flask-  or 
pear-sha|)etl ;  the  neck  of  the  tiask,  or  rcixxitM  ln/n/rint/ii,  prolonjred  backward, 
forms  the  atpueductus  vestibuli.  From  it  are  given  oflT  certain  ]>rolongations  or 
diverticula  from  which  the  various  parts  of  the  labyrinth  are  foniieil.  One  from 
the  anterior  end  gradually  elongates,  and,  forming  a  tube,  bends  on  itself  fnmi  left 
to  right  and  becnnies  the  cochlea.  Three  others,  which  appear  on  the  surface  of  the 
vtssicle,  form  the  .nemicirculur  canals.    Of  thc.He.  the  one  which  i^  to  constitute  the 
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eKtemal  wmicirealar  canal  does  not  appear  at  such  an  early  date  as  the  other  two. 
SabseqnentlT,  a  constriction  takes  place  in  tbe  original  vesicle,  which,  gra<hially 
increasing,  divides  it  into  two,  and  from  these  nrc  tV.rn)rrl  the  utricle  nml  saccule. 
Finally,  the  auditory  nerve,  which  hjus  been  developed  trum  the  "neural  crest"  in 
ihe  manner  above  described  (p.  120),  pierces  the  auditory  capsule  in  two  main  divis- 
ioiu^ne  for  the  vestibule,  the  other  for  the  ooehlea.  The  middle  ear  and  Eusta- 
fbian  tube  are  the  remains  of  die  first  pharyngeal  or  branchial  cleft  (hjo^mandib' 
alar  I.  nrf,  from  an  early  period,  closoil  l)y  the  forniaf  ion  of  the  membrana 
timpani,  winch  c^Ohii^ts  of  a  layt'r  of  opibiasst  externally,  a  layer  of  hypoblast 
internally,  and,  between  the  two,  of  niesoblastic  tissue  constituting  its  fibrous  and 
fueuUr  la^er.  Projecting  into  the  deft  are  the  ossicles  of  the  middle  ear,  the 
na&iM  being  developed  from  the  proximal  end  of  the  mandibular  (Meckel's)  oarti* 
lage.  the  inr^nn  from  the  proximal  end  of  the  hyoidean  cartilage,  and  the  9tape9  as  a 
di'posit  of  cartilaginous  cells  around  the  fenestra  ovhIik. 

The  external  auditory  meatus  is  developed,  liked  tlu  |iimia,  from  the  soft  parts 
on  the  posterior  margin  of  the  fint  ▼iaceral  cleft  by  an  outgrowth  of  the  tusnes  in 
tlibwtuation. 

Development  of  the  Nose. — The  olfactory  fn<j  :a\  like  tlio  primary  nnditnry 
vesicles,  are  fornied  in  the  fii"st  instance  by  a  thickening  ami  involution  of  the  epi- 
blast  which  take  place  at  a  jwint  below  and  in  front  of  the  ocular  vesicle  (Fig.  ^7, 
2. 3).  The  thicJcening  appears  at  a  very  early  period,  abont  the  fourth  week.  The 
{•orders  of  the  involuted  portion  very  soon  become  prominent  in  consofjucnce  of  the 
development  of  the  mid-frontnl  and  lateral  naso  frontal  plates  above  spoken  of  (p. 
117).  which  are  formed  on  either  side  of  the  rinlimentury  fos.*i;v  As  these  ])rocesse8 
increase,  the  foss^  deepen  and  become  converted  int^)  a  deep  ciiannel,  which  event- 
sally  forms  the  upper  part  of  the  nasal  fornte — ^that  is,  the  two  superior  meatuses, 
the  part  to  which  the  ol&etorj  nerves  are  distributed.  At  this  time  they  are  con- 
liniious  with  the  buccal  cavity,  a  portion  of  which  forms  the  lower  part  or  inferior 
njOTtiis  of  the  nasal  fossse.  For,  as  the  palatine  septum  is  forme<l.  the  buccal  cavity 
ii>  divided  into  two  parts,  the  upper  of  which  forms  the  lower  part  of  the  nasal  fossae, 
whOe  the  remainder  forms  the  permanent  mouth. 

The  soft  |)arts  of  the  nose  are  formed  from  the  coverings  of  the  firontiil  pnyec- 
tioos  and  of  the  olfactory  fossae.  The  nose  is  perceptible  about  the  end  of  the 
«e<  nn(l  month.  The  nostrils  are  at  first  closed  by  epithelium,  but  this  disappears 
about  the  fifth  month. 

The  ol&ctory  nerve,  as  above  pointed  out,  is  formed  from  the  anterior  cerebral 
miele  as  a  secondary  vesicle  on  its  under  surface,  and  it  lies  upon  the  involuted 
cpiblast,  which  subsequently  forms  the  nasal  foss:e. 

Development  of  the  Skin,  Glands,  and  Soft  Parte. — The  ei)idermis  pro- 
duce«i  from  the  external,  the  true  skin  from  the  middle,  blastodermic  layer  (Fig.  8;"), 
19,  20).  About  the  fifth  week  the  epidermis  presents  two  layers,  the  deeper  one 
eorreeponding  to  the  rete  mncoeum.  The  subcutaneous  fiit  forms  about  the  fourth 
month,  and  the  papillae  of  the  true  skin  about  the  sixth.  A  considerable  desquap 
luation  of  epi<lerrais  takes  place  during  fretnl  life,  and  this  d««»«pi«maf(  i|  cjiidennis, 
auxe<i  with  a  sebaceous  secretion,  constitutes  the  vcrnir  am-imt  with  which  the  skin 
ii  inieare<i  during  the  last  three  months  of  foetal  life.  The  nails  are  formed  at 
the  third  month,  and  begin  to  project  from  the  epidermis  about  the  sixth.  The 
httis  ^pear  between  the  third  and  fourth  months  in  the  form  of  deprewions  of  the 
deeper  layer  of  the  epithelium,  which  tlicn  Itocome  invertt  d  ^y  n  projeetion  from  the 
papillary  layer  of  the  skin.  The  paf)ill;e  grow  into  tlie  interior  of  the  epithelial 
hivtr;  and  finally,  about  the  fifth  month,  the  ftctal  hairs  (/rtWM^^o)  appear  fii"st  on 
ue  head  and  then  on  the  other  JNUts.  These  hairs  drop  off  after  birth  and  give 
plice  to  the  permanent  hairs.  The  cellular  structure  of  the  sudoriferous  and  seba- 
gland.*!  is  formed  from  the  epilhelial  laver.  while  the  connective  ti?5snc  and 
Iti  H.<l-Te*!'*els  iue  derived  from  the  mesohlast  about  the  fifth  or  sixth  month.  The 
aiamuiary  gland  is  also  formed  partly  from  mesohlast — its  blood-vessels  and  con- 
OMtire  tiwue;  and  partly  from  epiblast — its  cellular  elements.  Its  first  rudiment  is 
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seen  about  the  third  month,  in  the  form  of  a  small  projection  iinvani  <»f  epithelial 
elemeutti,  which  invade  the  mesohlast ;  from  this  similar  tntcts  of  cellular  elements 
radiate ;  these  subsequently  give  rise  to  the  glandular  follicles  and  ducts.  The 
development  of  the  former,  howeTer*  remains  imperfect,  except  in  the  adult  female* 
and  especially  after  prcfrnuncy. 

Development  of  tlie  Limbe. — The  upper  and  lower  limbs  begin  U>  project,  as 
buds,  from  the  anterior  and  posterior  part  of  the  embryo  about  the  fourth  wedc. 
These  buds  are  formed  as  shwt  laternl,  longitudinal  folds  of  epiblast,  into  which 
mesoblast  proliferates,  opposite  or  just  oxtenml  to  the  point  where  the  mesobliift 
splits  into  it^  parietal  and  visceral  layers,  and  external  to  the  vertebral  somites,  of 
which  thev  may  be  regarded  as  lateral  extensions.  The  division  of  the  terminal 
portion  of  the  bud  into  fingers  and  toes  is  early  indicated,  and  soon  a  notch  or  con- 
striction marks  the  future  separation  of  the  hand  or  foot  from  the  forearm.  Next, 
a  similar  groove  appears  at  the  site  of  the  elbow  or  knee.  The  indifferent  tissue  or 
blastema,  of  which  the  whole  projection  is  at  first  composed,  is  differentiated  into 
muscle  and  cartilage  before  the  appearance  of  any  int^al  deft  for  the  joints 
between  the  chief  hones. 

The  miiscles  become  visible  about  the  seventh  or  eighth  week.  The  source  of 
their  development  is  the  mesoblast.  The  vertebnil  muscles  are  developed  from  the 
muacle^plates  or  protovertebral  somites  of  the  embryo  (p.  106  ;  see  Fig.  85,  c,  18), 
:m>l  the  mu.scles  of  the  neck  and  jaws,  as  well  as  those  which  enclose  the  cavities 
of  the  thorns  antl  abdomen,  arc  aW>  formed  from  the  name  source.  They  do  n»»t 
meet  in  the  middle  line  of  the  body  till  about  the  fourth  mt>nth.  The  cutaneou!* 
muscles  are  developed  from  the  cutaneous  portion  of  the  middle  blastodermic  layer. 

Development  of  the  Blood-vascular  System. — There  are  three  ilistinct 
stages  in  the  development  of  the  eircniatorv  system  before  it  arrive?  at  its  com- 
plete or  adult  condition,  in  accordance  w  ith  the  manner  in  which  nourishment  is 
provided  for  at  different  periods  of  its  existence.  In  the  fiist  stage  there  is  the 
vitetUne  eireuhUiony  during  which  nutriment  is  extracted  from  the  yolk  or  contents 
of  the  vitelline  membrane.  In  the  sci^ond  stage  there  is  the  phrenf/tf  rirruhtion, 
which  commences  after  the  formation  of  the  placenta,  and  during  which  nutrition  is 
obtained  by  means  of  this  oi^ran  from  the  blood  of  the  mother.  In  die  third  stage 
there  is  the  complete  circulation  f  ;:ie  adult,  commencing  at  birth,  and  during 
which  nntriti(Mf  i-;  provided  for  !»v  tlie  nr^rans  of  the  individual  itself. 

1.  The  vitelline  oirculation  is  carried  on  partly  within  the  bod^  of  the  embr^'o, 
and  partly  external  to  it  in  the  vascular  area  of  the  umbilical  vesicle.  It  consists  . 
of  a  median  tubular  heart,  from  which  t^vo  \  e.s.Hf  is  (Hrterie.H)  project  anteriorly. 
Tliese  carry  the  blood  tn  a  plexus  of  capillaries  spread  over  the  area  vasculosa,  and 
also,  though  to  a  less  extent,  in  the  body  of  the  embryo.  From  this  plexus  the 
blood  is  returned  by  two  vessels  (vein.s)  which  enter  the  heart  posteriorly,  and  thus 
a  complete  circulation  is  formed. 

In  these  vessels  an<l  the  heart  a  fluid  (ftloofl)  is  containe<l.  in  which  rudimentary 
corjiuscles  are  found.  The  mode  of  formation  of  these  elementary  parts  will  htkve 
first  to  be  considered. 

In  Mammalia  the  heart  is  formed  by  a  hollowing  out  or  vacuolation  of  a  lonn> 
tudinnl  group  of  mesoblastic  cells  on  either  side  of  the  median  line  in  front  of  the 
anterior  extreniitv  of  the  nulimentarv  pharynx,  at  about  the  level  of  the  posterior 
prinmrv'  cereljnd  vesicle.  This  vacuolation  takes  place  iu  the  viscenil  layer  of  the 
mesoblast*  and  round  the  cavity  thus  formed  the  layer  becomes  folded  or  redupli- 
cated, and  presents  two  distinct  .•strata  f>f  cells:  the  inner  and  thinner  layer loims 
the  *'inlMC,ii-.ruini.  the  outer  and  thicker  the  tnusf-nlar  wall  of  the  h«  art  Tn  its  very 
earliest  and  primitive  condition  the  heait  consists,  therefore,  of  a  ])air  of  tubes,  one 
on  either  side  of  the  bodv.  These,  however,  soon  coalesce  in  the  median  line,  and, 
fusing  together,  fom  a  single  central  tube.*  Each  of  the  two  {primary  tubes  receives 
|>osteriorly  a  large  ve-ssel  (n  vein),  and  is  ]>rolonireil  aiiterioilv  into  a  «cooiif}  ves<*el 
(an  artery).    So  that  alicr  fusimi  of  the  heart-tidies  \m>  tak.-n  place  tliere  is,  in  the 

'  111  rutwt  tifthetJ  ami  iu  aiui>lubia  the  lii>«rt  ongiiut«»  »»  a  lun^k-  titedian  tube. 
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V«ri<>u.»  Forms  of  Moiher-cclU  undorKolnir  Devel- 

Smrfii  into  Blood-vesaeU,  from  tbe  inldale  layer 
the  chick'*  bUxtodenn  (Klein)  :<i,  large  mothefb 


r«ll  TacuuUted.  fonnini;  the  rudimenlarjr  Teasel; 
>.  cbf  wall  of  thlH  rcll  formed  of  protoplasm, 
with  nuclei  lmtKMl<le'l.  anrl  in  some  casfs  more 
or  U-iu'  •Irtarht'd  «n<l  pmjecting ;  r.  prooe-tses  ron- 
n«-te«1  with  iH'iKhlxiriiiK  <^fll*,  fonneil  i>f  the 
OJUirnoti  ci  llnliir  Miliv^aiii  r  .-f  the  trtTininal  ari-a ; 
(<.  >>1'V«1  <-iir|}uwU-> .  /.  Muall  mother-cells,  vacuo- 
>ii  (-i-iniiu-iii-inK  :  li.  ini>ihiT-('«'ll,tllwlllChOllIy 
4^R<'un>  granular  matter  is  found. 


pnnidTe  Titelline  oirculation,  as  above  mentioned,  a  single  tubular  heart,  with  two 
ttlfflCB  proceeiling  from  it  and  twfi  veinn  t'tiiptyin^  themselves  int(t  it.  The  carlif^st 
ttwdt  are  also  formed  in  the  visceral  layer  ol'  the  mcsohlnst.    T)h>  iii<liBerent  cells 

of  which  this  layer  is  coni|M)sed  become 
vacuolated ;"  t.  e.  they  become  enlaraed, 
and  spaces  are  funned  within  them.  The 
nuclei  <»f  these  enhir<:ci|  rt  lls  niidtiply ; 
some  few  of  the  proliferated  nuclei  remain 

©—    J  fTS  imbedded  in  the  walls  of  the  cell,  but  the 

h  d'^f'^  ^LM""^^^  greater  number  of  them  are  free  and  are 
^^^^/^^^  converted  into  blood-corpuscles.  The  vaCUO- 

^^^^^  lilted  cells  fuse  to;;ether,  forming;  cavities, 

l^i    >CCV|        "tid  also  ^ive  off  pn>cesses  which  unite  with 

processes  of  other  cells :  these  in  their  turn 
become  also  vacuolated,  and,  communicating 
with  the  cavities  in  thf  .n  ifjinal  cells,  a  net- 
work of  tubes  is  produced  (Fig.  The 
tubes  or  primary  vessels  consist  in  the  first 
instance  of  the  original  protoplasm  of  the 
cell,  with  here  ana  there  nuclei  derived 
from  the  original  divided  nucleus  imbedded 
in  it.  Then  differentiation  of  the  proto- 
plasm into  flattened  cells  around  tlu'se 
nuclei  takes  place,  and  constitutes  the  wall 
of  the  capillaiy  or  the  lining  membrane  of 
the  larger  veud.  In  these  latter  t>ther 
edls,  derived  from  the  raesoblast,  apply  themeelveB  exteraally-and  form  the  other 
coats  of  the  vessel  at  a  later  period. 

The  hlood-disks  are  formed  from  the  original  tlividetl  nucleu.s  of  the  vacuolated 
mesoblastic  cells.  They  are  free,  and  accumulate,  each  one  around  itself,  a  small 
quantity  of  the  protoplasm  of  the  cell,  which  rapidly  acquires  a  tinge  of  color.  The 
etrliest  blwtl-corpuscles are  therefore  at  first  nuoleateil,  and  in  this  and  other  respects 
Wemhle  tb»'  white  corpuscles.  As  soon,  however,  as  the  liver  is  formed,  true  white 
eorptiscles  make  their  appearance;  and  it  seems  that  the  chief  source  from  wliieh 
they  are  derived  is  the  embryonic  liver,  though  later  on  the  spleen  and  lymphatic 
ghiids  take  up  this  function  and  continue  it  after  birth.  The  nucleated  condition 
f>f  the  red  globules  ceases  before  birth.  The  precise  mode  in  which  the  nucleated 
white  cor|)U'icle  is  converted  into  the  non-nucleated  red  blood-frI<)])ulc,  whether  by 
iiciuuige  in  the  whole  cell  or  by  the  disappeanince  of  the  cell  and  )>i'isistcnce  of  its 

nucleus,  is  not  yet  ascert^iineii.  The  vitelline  cir- 
culation commences  about  the  fifteenth  day  and 
lasts  till  the  tfth  week.  When  fully  established 
it  is  carried  on  as  follows:  Proceeding:  from  the 
tubular  heart  are  two  arteries,  the  first  aortic 
arteries  (Fig.  102),  which  unite  at  some  ilistance 
from  the  heart  into  a  8in|;le  artery.  This  nms 
down  in  front  of  the  primitive  vertebrse  and  in  the 
walls  of  the  intestinal  cavity,  and  aL'aiii  diviiles 
into  two  pn'nntii'i'  aorUv  or  iwrivhrnl  arteries,  and 
these  give  ofl'  fi ve  or  six  oitiphaUt-meisentcric  arteries, 
which  ramify  in  the  germinal  area,  forming  with 
their  parent  trunks  a  close  network,  terminating 
in  veins  \>hi(  h  radiate  t«>ward  an  annular  v»'nous 
trunk — the  ti nniiuil  xinns.  This  vi-ssci  siirrouiuls 
the  vascular  portion  of  the  germinal  area,  but  does 
not  extend  up  to  the  anterior  end  of  the  embryo. 
It  terminates  ou  either  side  in  a  vein  called  the 
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H^art  at  tin-  Fiflh  Wofk  :  A.  <.immic«I  firom 
at'l  uniiial  avyxH-i  ;  I,  arri  rial  >inil«<; 
-ai'tiic  ftr<  he- iiiiiihiL'  I'i  IjiikI  tn  (onu 
lilt-  'k-^-i  \\i\nts!  II'  'Ttii  aiirirli- :  1.  .-mri*-- 
ulf^vt-niripiilar  orifn  i-.  ;..  i'>>iiinu-n<'iiii: 
•^uin  vi'ntriculuriuu .  C,  vt-titrivle:  7. 

.iidMor  VMMt  mrm. 

L  PMnlot  View  of  Um  MUBC ;  1.  (raebea : 
iMBga;  tiTmitrlcleii:  4,  ft,  auricles :  6. 
wptiriKm :  7.  dcaeendlng  aorta  -.  s.  <j. 
i^pwoiiMifuulc  Bcrre*  and  tbeir 
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omphtdiHautsmterie.    The  two  omphalo-meeeiiteric  veins  ope»  into  the  opposite 

extremity  of  the  heart  to  that  from  which  the  arteries  proceefled.  Thi»  primitive 
circulation  extends  gi-adunlly  from  the  frt^nninal  area  over  tlic  wh«de  ff  the  umbilical 
vehicle)  and  the  veii^U  external  to  the  embrj'o  disappear  iia  tiie  umbilical  vehicle 
hecomes  atrophied. 

±  The  Placental  Ciroilhiticm. — As  the  umbilical  vesicle  diminishes,  the  allantois. 

wliicli  is  foriiKMl  }\y  ti  ])rotrusion  from  the  lower  jmrt  of  tln>  intestine,  enlargciii  and 
becomes  converted  into  a  vascular  chorion,  a  part  of  which  forms  the  placental. 
When  the  amhilical  veeicle  disappearB,  this  becomes  the  only  source  of  nutrition  for 
the  embryo.  The  allantois  carries  with  it  tvso  arteries*  derived  from  branches  of  the 
primitive  aorta,  and  two  veins ;  these  ves^sels  become  nnu  li  enlarged  »is  the  placental 
circulation  is  established,  but  subsequently  one  of  the  veins  disappears,  and  in  the 
later  stages  of  utmne  life  the  circulation  is  carried  on  between  the  foetus  and  the 
placenta  by  two  arteries  and  one  vein  (umbiiieat). 

During  tlie  ncrnrrence  of  these  elian;res  irrciit  nitcrntions  take  place  in  the  j>riin- 
itive  heart  and  blood-vessels,  above  alluded  to.  wliich  will  now  re^piire  dwcription. 

Further  Development  of  the  Heart. — The  simple  me^liun  tube  fornu'd  by  the 
coalescence  of  the  pair  of  tubes  of  which  the  priuiitive  heart  consists  becomes  clon> 
gated  and  bent  on  itself,  so  as  to  form  a  U-f^ha)ied  tube,  the  middle  portion  being 
protruded  forwanl  and  to  the  ritrht  side,  ?ind  at  the  same  time  twisted  jt«elf.  so 
that  the  extremity  from  which  the  arteries  are  prolonged  is  *»ituate*l  in  fnuit  and  to 
the  right,  and  that  into  whidi  the  veins  enter  behind  and  to  the  left.  The  bent 
tube  then  becomej<  divided  by  two  transverse  constrictions  into  three  parts.  Ones 
the  posterior.  hecomt>s  the  aurieleH,  the  middle  one  forms  the  two  ventrietdar  cavities, 
wliile  tiie  anterior  forms  the  aortic  bulb,  from  which  the  commeneemetii  of  the  aorta 
and  pulmonary  artery  is  developed.  A  division  of  each  of  these  cavities  now  tak«« 
place,  so  as  to  convert  them  into  right  and  lefl  ventricle,  right  and  left  auricle,  and 
aorta  and  pulmonary  artery  respectively.  This  division  first  takes  place  in  the- 
middle  portion  of  the  tubular  heart,  the  rudimeutarv  ventricular  cavities  (Fig.  1U2« 
A,  5).  A  partition  rises  up  from  the  lower  part  of  the'right  wall  of  this  cavity,  and 
gradually  grows  up  until  it  reaches  the  constrictions  whidi  separate  it  from  the 
otlior  two.  and  thus  the  interventricular  septum  is  completi^l.  At  the  same  time  a 
cleft  appears  on  the  outside,  a  little  to  the  fiKht  of  the  most  prominent  point,  which 
ultimstely  becomes  the  apex  of  the  heart.  This  cleft  becomes  less  marked  as  devel- 
opment progresses,  but  remains,  to  some  extent,  persistant  throughout  life  as  the 
interventricular  groove. 

The  first  appearance  of  a  division  in  the  posterior  or  auricular  portion  of  the 
tubular  heart  makes  its  appearance  at  a  very  early  j)eriod  of  development  in  tlie 
shape  of  two  projecting  pouches,  one  on  either  side;  these  are  the  rudiments  of  the 
auricular  appendages,  out  the  actual  divi.sion  of  the  cavity  liy  a  septum  does  not 
occur  until  some  time  after  the  appearjince  of  the  ventricular  se]>tuui.  This  is  formed 
by  the  growth  of  a  partition  from  the  anterior  wall  of  the  aiu  icular  eauiy.  whuh 
grows  twckward,  and  partially  separates  the  cavity  into  two.  The  |>artitinn.  how* 
ever,  is  not  coujpleted  until  after  birth,  a  part  remiiining  unileveloped,  and  thus  per- 
mitting of  a  connnunication  i  fnratni'n  ornle)  between  the  two  auricles  during  the 
whole  of  fuital  life.  In  like  manner,  the  aortic  bulb  is  divided  into  two  by  the 
growth  of  a  septum  downward  from  the  distal  end  of  the  bulb,  dividing  this  cavity 
into  two,  the  permanent  aorta  and  pulmonary  artery.  Very  s(M)n  a  superficial  ftir- 
row  jippeai>  on  the  external  surface  of  this  portimi  of  tlie  heart,  corres])ondiTiLr  to  the 
septum  internally,  and,  bet'oming  dee|>er,  U»e  two  vessels  are  gradually  separated 
from  each  other  through  the  septum,  in  the  immediate  neighborhood  of  toe  ventricu- 
lar  portion  of  the  heart,  whilst  beyond  this  they  still  remain  joined  together,  and 
give  'iri'_'in  to  tlie  futirtli  i\n>\  fifth  af>rtic  arches,  ])resently  to  be  d('«eribed. 

Furtiit  r  JJt'c<'(uj)i>h  ii(  of  tin'  Arterun. — lu  the  vitelline  circulation  two  arteries 
were  described  as  coming  off  from  the  primitive  heart  an<l  running  down  in  front  of 
tlie  developing  vertebrse.  The  first  change  consists  in  the  fusion  of  these  arteries 
into  one  at  some  distance  from  the  heart.  thiu>  forming  the  descending  thoracic  and 
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«b4<>minr»l  af^rta.  In  conse<|ueuce  of  the  heart  falling  backward  to  the  lower  part 
of  ihe  ucck,  au«l  then  into  the  thorax,  as  the  head  is  developed,  the  two  original 
MterieB,  proceeding  from  the  heart  to  the  point  of  famon  in  the  common  descending 
aorta,  become  elongate*!  and  assume  an  aiiln  d  form.  curviiiL'  Vcickwanl  on  each  side 
from  ibe  front  of  the  body  toward  the  vertebral  column  (Fig.  10^,  a).    These  are 
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tNaffTkiD  of  Ibe  Kormiitloii  of  tb*Aortf<*  Archen  and  the  lAnre  Artf  ries :  i.  it.  iii.  iv.  v,  rn>t,  s4.>cond,  third,  ftnntb. 

aiiil  tiflh  i»'>rtlo  •rchos  •  A,  eommon  trunk  friin  whirh  thi'  t'r-i  H'Ii"  "prinn  :  the  ylAcv  whi-re  the  suwfdins 
I  Ml  Irs  arc  fortucfl  l.i  inii -iiii'l  !•>  .1<  ;  i.<|  1  itu  - ,  It,  ■  .  .miii'  ui  i  niuk .  x\  itli  four  arcfif*  anfl  a  trnte  of  thf  Hfih  : 
ominon  trunk,  with  the  three  iu-ti  iMit».  ilK*  first  two  hnviug  been  obliterated;  D.  the  persictexit  Hrterie>. 
I  hose  wU  id)  have  illsu|t|iean.-<l  bciit;;  inclleated  >>y  dotted  line.H :  l.eominon  arlerlal  trunk  :  ;;.thorHeic  aorta: 
Z.  rti;hl  braucb  of  the  i-ummoD  trunk,  which  U  only  tempomry :  4.  left  braucb.  permanent ;  r>,  axillary  artery : 
«,  vertehml;  7,  &  aubclATten;  9.comnuiii  carotid;  tO,  •sMriMl,  and  U*  infernal  carotid;  13,  aorta:  18»  pul- 
moiiatT  *ii*fy :  ».  1^.  right  and  left  pulmonary  arterfea. 

thf  fir-ix  01  priiuitive  aortic  arches.  As  the  heart  recedr*s  into  the  thorax,  and  these 
arrhcf,  whicii  correi»poad  in  position  to  the  first  pharyngeal  or  mandibular  arch» 
become  elo&mted,  four  pairs  of  arehee  are  formed  behind  them  vroand  the  pharynx 
(Fig.  103).  The  arches,  five  in  nniiibt  r,  rtiiiixin  permanent  in  fishes,  giving  off  fnjm 
their  convex  b()rdei"s  the  branchial  iirtcrics  to  ^ii]>j)ly  the  gills.  In  ^^?^mnlnlia  tho 
five  pairs  do  not  exist  together,  for  the  first  two  have  disappeared  betoie  the  others 
are  ronned.  Only  some  of  the  arehee  in  this  cIbbb  of  animals  remain  us  permanent 
dtniGtures;  other  arches,  or  pordons  of  them,  become  obliterated  or  disappear.  The 
first  rwf>  nrches  entirely  disappear.  The  thinl  rettmins  as  a  part  of  tlio  internal 
carotid  artery,  the  remainder  being  formed  by  the  upj)er  part  of  the  posterior  aortic 
Toot—i.  e.  the  descending  part  of  uie  original  vewtel  which  |Mrooeeded  from  the  rudi; 
mentary  tubular  heart.  The  common  ana  external  ( arotid  are  fonncd  from  the  ante- 
rior ;ii>rfif*  rant:  thiit  is,  the  nscrnditig  p<.)rtion  of  the  same  priniiti\c  vessel.  The 
fourth  arch  on  the  left  side  becomes  developed  into  the  permanent  arch  of  the  aorta 
in  mammals,  but  in  birds  It  is  the  fourth  arcn  on  the  right  side  which  forms  the  aortie 
arch,  while  in  reptiles  the  fourth  areli  <iii  ImuIi  sides  persist.s,  as  there  is  a  permanent 
double  aortic  arch.  The  fourth  arch  on  the  riirht  siije  forms  the  subclavian  nrterv, 
and  by  the  junction  of  its  coraraencemont  with  the  anterior  aortic  root,  from  whidi 
the  common  carotid  i«  tleveloped,  it  forms  the  innominate  artery.'  The  fifth  arch  on 
the  left  side  forms  the  pulmonary  artery  and  the  ductus  arteriosus ;  that  on  the  right 
side  become.^  ntrophied  an«l  disappears.  The  first  part  of  the  fifth  left  arch  remains 
connected  with  that  pmrt  of  the  fmlbuM  nort^f  whi<'h  is  sejiarated  as  tlie  pulmonary 
stem,  and  with  it  forms  the  common  pulmonary  artery.  From  about  the  middle  of 
thia  arch  two  branches  are  given  off,  which  form  the  right  and  left  pulmonary  arteries 
respectively,  and  the  remaining  portion — /.  e.  the  part  beyond  the  origin  of  the 
hnuiches  communicating  with  the  left  f  nirth  arch  :  that  is,  the  ilesecndin<5  y>rirt  of 
the  arch  of  the  aorta— constitutes  tlie  «luctus  artcrio.sus.  This  duct  remains  pervious 
during  the  whole  of  fistal  life,  and  after  birth  becomes  obliterated. 

The  development  of  the  arteries  in  the  lower  part  of  the  body  is  going  on  during 
ihf  .'^ame  time.  We  have  seen  that  originally  there  were  two  primitive  arteries  com- 
ing off  from  the  primary  tubular  heart,  and  that  these  two  vessels  at  some  distance 
from  the  heart  became  ftised  together  to  form  a  single  median  artery,  which  coursed 
ilown  in  firont  of  the  vertebrte  to  the  bottom  of  the  spinal  oolumn,  forming  the  per« 

'  This  is  intoreiting  in  coniMCtiuti  witli  the  poattioo  of  the  recurrpnl  larynceal  nerve,  which  i» 
thuK  Mrcn  to  hook  rountl  the  «inw  primitive  foetal  atructure,  which  becomes  on  the  right  aide  the  aub* 
davian  artery,  on  the  left  the  arcn  of  the  aorta. 
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luaueut  aorta.  Frotii  the  extremity  of  tUiti  the  (wo  vitelliue  arterie^<,  which  were 
originally  parts  of  the  i)riinitive  main  tmnks,  pass  to  the  aren  vasonlosa.  As  the 
uinhilical  vesicle  dwindles  and  the  allantois  growa,  two  large  branches  are  formed  a8 
lateral  offVilioots  of  the  median  aortii.  Tliese  are  the  two  umbiUcal  or  fii/pof/agtrir 
arteries,  and  are  concerned  in  the  placental  circulation.  The  portion  of  the  median 
aorta  bevond  this  point  becomes  miicti  diminMhed  in  site,  and  eventually  forms  the 
aacra-nuMlia  arterv,  and  thus  the  two  umbilical  branches  become  in  appearance  bifur- 
cating braiiehes  of  the  main  aorta.  The  common  and  internal  iliac  arteries  are 
develo|)ed  from  the  proximal  end  of  thcHC  uinhiliciil  arterie«;  the  middle  portion  of 
the  vessel  after  birth  becomes  partially  atrojtlued,  but  in  part  remains  pervious  as  the 
superior  vesical  artery;  the  distal  portion  becomes  obliterated,  constituting  part  of 
the  superior  ligament  of  tlie  l»hi(l(ler.  The  external  iliac-  and  fem(»ral  arteries  are 
developed  from  two  small  branches  given  off  from  the  umbilical  arteries  near  their 
origin,  and  are  at  first  of  comparatively  small  size. 

Development  of  the  Veins. — ^The  formation  of  the  great  v«ns  of  the  embryo 
may  be  best  considered  under  two  groups,  visceral  and  parietal. 

The  lUHn-ntl  are  derived  from  the  vitelline  and  umbilical  veins.  In  the  earliest 
period  of  the  circulation  of  the  embryo  we  have  seen  that  there  were  two  \  eius  (  \  itel- 
iine  or  omphalo-mesenteric)  returning  the  blood  from  the  vitelline  membrane.  These 
unite  together  to  form  a  single  vitelline  vein.  As  soon  as  the  [dacenta  begins  to  be 
fonncd  two  umbilical  veins  appear,  and,  uniting  together,  join  the  vitelline  vein.  We 
have  thus  a  single  trunk  formed  by  four  veins,  tw  o  returning  the  blood  frum  the  area 
vasculosa,  and  two  from  thejplacenta.  Soon,  however,  the  right  vitelline  and  right 
umbilical  veins  disappear.  Tlie  trunk  now  receives  only  die  Idi  vitelline  and  umbili- 
cal veins  in  its  passage  to  the  heart,  and  it  traverses  the  rudimentary  liver.  Whilst 
doins  so  it  gives  oft"  two  seta  of  vessels :  those  uearei  the  heart  (the  veinje  he//uticie 
mwlenles)  eventually  become  Uie  hepatic  veins,  while  those  more  remote  (the  vetut 


Fio.  104. 


DUgiwrns  niustnting  the  DevolnpineiU  of  the  Great  Vetn».  Tb«  flrs>t  figure  i»bow»  Ibc  vi-rti-l>ral  vi*in«  emptjrtav 
Into  the  beatt  by  two  latvrel  trunkt,  *'tbe  dnct*  of  Cuvlor."  Tbe  M-<>oml  flgun-  >lii)\v<<  thv  forniatlun  of  ibe 

iliac  and  pubclnvinu  veins  ;  n,  inftrior  venH  cava  ;  U-ft  Innoiuiiutle  vein.  Tlu-  lliinl  IIk'iii-  -hitW!.  iliv  vmv 
tebral  vein*  lum  li  (Itinini^lK'd  In  auA  the  ilin  i  <>t'  i  tivivr  on  tlit-  ><  fi  >iilc.  k-'niduitllv  ilt^aipiH'MrliiK  :  \  ena 
axygoa  minor.  Tin-  r>ninii  finnrr  ^li^u  -  ilii-  ii.lult  <'.)iiiU(i'>ii  of  lUv  vcni'ii-.  ^yHt^■m  I.  rl^jlit  auricle  of  bvart; 
2,TeliacftMi  »ll|H-n"r:  ...  pi-alnr  v  in-:  I.  -lIIm  l.ix  liin  vi-iii^;  i.  vci)ii  I'lnti  rinr:  :liii<'  vi-ln*;  7,  lumbar 
veins;  8,  vena  azyK"-"  iii«jnr ,     \  oiiu  uiVj^os  niiui.r  ;  in,  Mijo-rinr  ititiTci«>iui  vein  mtUT  l)ull(<n|. 

hepatic"'  <i(Irrhrnt<-i<)  are  the  radicles  of  the  right  and  left  portal  veins.  These  ves- 
sels communicate  by  a  capillary  ple.xus  in  the  .-ubstance  of  the  liver,  so  that  a  por- 
tion of  the  blood  pa.ssing  to  the  heart  through  the  united  left  vitelliue  autl  umbilical 
veins  traverses  the  substance  of  the  developing  liver,  passing  to  its  capillaries  by  the 


Digitized  by  Gopgle 


DE\  KLOlWiKyT  OF  THE  VEiyS. 


129 


nm  advdie&tes  (nidimentarv  portal  yeins),  and  being  returned  by  the  venn  reve- 

]ieoU«  (rudimentary  hepatic  \ein»).  Tliat  portion  of  the  common  trunk  of  the 
m'wvA  vitelline  and  umbilical  veins  which  lies  Kctwccn  thest*  two  sets  of  vessels 
bnomes  the  ductus  vem)sus,  and  that  portion  which  lies  between  the  junction  with 
it  of  the  venffi  revehentes  and  the  heart  becomes  the  upper  {mrt  of  the  inferior  vena 
art.  The  distal  part  of  the  vitelline  vein,  receiving  the  veins  from  the  mesentery, 
beoomes  the  superior  me^senteric  vein,  and  is  joined  by  the  splenic,  aftor  which  June- 
tion  it  l>ecoraes  the  trunk  of  the  portal  vein. 

The  Parit'tal  Veiiitt. — The  first  a{)pearance  of  a  parietal  svsteni  consists  in  the 
appearance  of  two  short  transverse  veins  (the  dtivts  of  Cuvier)  which  open  on  either 
am  of  the  auricular  portion  of  the  heart.  Each  of  these  dncts  is  formed  by  an 
Mcending  and  descending  vein.  The  ascending  veins  return  the  blood  from  the 
pariotj-s  of  the  trunk  an<l  the  Wolffian  bodies,  and  are  ealle<l  rarilh\<i1  veins.  The 
two  dej*cending  ones  return  the  blood  (Fig.  104)  from  tiie  head,  and  are  calh'd  prim- 
iiive  Juyular  veins.  As  the  kiilneys  are  developed,  the  veins  conveying  tlie  blood 
from  them  unite  together  to  form  a  single  trunk,  which  passes  up  the  abdomen 
behind  the  intestines,  and,  joining  the  connuon  trunk  formed  as  above  described  by 
the  junction  of  tlie  left  vitelline  and  left  umbilical  vein  above  the  point  of  entrance 
of  tiio  venie  reveheiitt  s.  constitutes  the  inferior  vena  cava.  Two  small  veins  receiv- 
ing branches  from  the  lower  extrem- 
ity unite  to  form  the  lower  part  of  the  Fio.  105. 
iafierior  vena  cava  below  the  point  of 
entrance  <>f  tin-  veins  from  the  kid- 
Dovs,  These  are  the  primitive  iliac 
veius,  and  in  their  course  upward  they 
mm  tfie  cardinal  veins  and  oommu- 
■ieate  with  them.  The  part  of  the 
iliac  vein  between  this  point  of  com- 
UiUnication  and  their  junction  with 
•tiif  auuiher  constitutes  tlie  connuon 
iliac  vein,  while  the  distal  portion 
forms  the  extendi  iliac  vein.  The 
internal  iliac  vein  is  formed  from  that 
jwrt  of  the  cardinal  vein  wliich  lies 
btiuw  the  {joint  of  communication. 
The  greater  part  of  the  remainder  of 
the  cardinal  vein — that  is  to  say,  of 
that  portion  above  the  iliac  vein.s — 
kfoines  obliterated ;  a  small  part, 
however,  at  the  upper  extremity  re- 
imins  persistent,  and  becomes  contin- 
wus  with  two  new  veins  which  are 
formed,  one  on  either  side  of  the  ver- 
tf^tnil  coluiu!!.  Tlufse  veins  receive 
the  intercostal  and  lumbar  veins,  and 
emtuslly  form  the  asygos  vdns. 
They  become  joined  by  an  oblique 
communicating  branch,  which  cros.ses 
the  middle  line  and  constitutes  the 
junction  of  the  vena  azygos  minor 
with  the  vraa  azygos  major.  These 
veins  are  termed  the  posterior  vtrte- 
hfol  veim  of  Rathke.  The  tipper  part  of  the  lef\  one,  with  its  contuiuation,  the 
cardinal  vein,  forms  the  superior  intercostal  of  the  left  side. 

The  veins  first  formed  in  the  upper  part  of  the  trunk  are,  as  above  stated,  the 
firimitite  jugular  veins.  Shortly,  two  small  branches  may  be  noticed  opening  into 
m«D  near  their  termination ;  these  form  the  subclavian  and  internal  jugular  veins. 


DiacrHin  of  the  Foriiiatlon  of  Uie  Mnin  Sy-tt  nuc  Vi  in-:  A. 
hvmn  ttiui  venous  MynUfia  al  IbvjpericKi  wlieii  Uierc  wre  iwo 
veiw  cavir  Nii{H-riom,  pottenor  vl«w:  1,  left  nuiierior 
e»v«:  risbt  Mijwrior  mva;  8.  Infterinr  cavii:  4.  left  In- 
ferior  cardinal :  6,  ripht  inferior  cunlimil;  f..  rii:bt  juca- 
Ittr:  7,  HnattoincwinK  liniiK-h  bflwion  tin-  juKnlar*  (left 
innnnifnata) :  M,  KtitirUx  inn :  9.  tntornal  juKular;  K'.  ox- 
ternai  juxiilnr;  11,  niiildlt*  oliUtcratcfl  portion  of  the  jn's- 
lerlor  lanlimil  veins;  1'.'.  newty-foniu'fl  I>l>•^ter^o^  verte- 
bral vcinv;  1  ;.  niiiistoniosU  U'lvveeii  ilie  l\sn  vertebruls— 
trunk  n! iizyu'is;  H.  iliiie  veins,  pn Mfi.-flinp  frtini 
Hnn-ii ■tiiM-is  t«-t\vri  ii  thv  inferi'ir  ciiva  ami  jiosterinr  i-ar- 
(linuU;  1>,  iTuritl :  ir,,  li ypo^Hstrk-— orlgi 
ends  of  the  eardinals 


Hi  JlO^ 

noily 


the  distal 


B,  heart  and  permanent  veiuii,  poHt<;rior  view :  l.oblitented 
left  auperlnr  cava :  6,  right  innominate ;  7,  left  innom- 
inate :  8,  mabclavtan ;  10,  jugular ;  13,  tiunk  of  the  small 
HKyiros :  17,  mronaiT  sinoa  receiving  the  toronary  vein; 
IM,  superior  inteveoMal;  l9,rapertornmalla^gM:  ao,  in- 
ferior  amaU  aijgos. 


Digitized  by  Google 


130  GENERAL  ANATOMY. 

From  tht'  {>(>int  of  jun<'tion  of  tlicsc  veins  on  tlic  left  side  a  cftniniunicatintr  hraiu-h 
luakcs  its  appearance,  riiimin^  oblii^uel^'  across  tho  neck  downward  and  to  tlie  right, 
to  open  into  the  primitive  ju<;iilar  vein  of  the  ric^ht  side  below  the  point  of  entmnce 
of  the  subclavian  vein.  At  the  same  time,  in  conse<juenee  of  the  alteration  in  the 
position  of  tlie  lieart  atul  its  descent  into  the  thorax,  tlie  direction  of  tin-  ducts  of 
Cuvier  becomes  altered,  and  they  assume  an  ahnost  vertical  position.  From  the  |)or- 
tiou  of  the  primitive  jugular  veins  above  the  branch  of  communication  the  inter- 
nal jnguUrs  ftre  formed,  except  that  part  of  the  right  one  which  lies  between  the 
point  of  entnmce  of  the  subclavian  of  this  side  and  the  termination  of  the  <'om- 
uninieatin^  brunch,  whieh  be<"onies  the  rijiht  innominate  vein.  The  eommiinicatinir 
branch  becomes  the  left  innominate  vein.  The  primitive  jugular  of  the  right  side, 
below  the  oommnnicating  vein  and  the  right  duct  of  Cuvier,  beoomee  the  vena  cava 
superior,  into  which  the  ripht  cardinal  (vena  azygos  major)  enten.  The  lower  part 
of  the  left  primitive  jugular  and  the  left  <hu  t  of  Cuvier  become  almost  entirely 
obliterated,  except  at  the  lower  end,  w  hich  remains  as  a  fibrous  band,  or  sometimes  a 
small  vein,  and  runs  obliipu  ly  over  tbe  posterior  surface  of  the  left  auride.  The 
termination  of  the  lef^  duct  of  Cuvier  rcmaiD.«i  persistent,  and  forms  the  coronary 
sinus  fFi;r.  10.')).    The  f<i>tal  <  ir('ulation  will  be  describe<l  on  a  future  page. 

Development  of  the  Alimentcury  Canal. — The  development  of  the  intestinal 
cavity  is,  as  shown  on  page  108,  one  of  the  earliest  phenomena  of  embryonic  life. 
The  original  intestine  consists  of  an  inflection  of  the  hypoblast  extending  from  one 
end  of  the  embryo  to  the  other,  an<l  is  situated  just  below  the  primitive  vertebral 
column.  At  either  extremity  it  forms  a  closed  tube  in  consequence  of  the  cephalic 
and  caudal  flexures  (p.  IdT) ;  and  this  manifestly  divides  it  into  three  parts :  a  front 
part,  ench)sed  in  the  cephalic  fold,  called  fore-gvA  ;  a  posterior  part,  enclose<i  in 
the  canilal  fold,  the  /iinil-(/iif :  and  a  central  })art,  or  iiu'ti-;/uf.  which  at  this  time 
freely  communicates  with  the  umbilical  vesicle  (Fig.  lOG).  The  ends  of  the  fore- 
and  hind-gut  do  not  communicate  with  the  surface  of  the  body,  the  buccal  and  anal 


niagraniiuatlc  Outllni' nf  «  I.oiiL;itti<liiial  Vrnii  ul  Stt  tiun  i>{  ili<  (  hick  <>ii  ihv  Imirth  <1hj- ;  >/■.  fplhla«t :  •mt, 
Miniatii-  nu'^oldast ;  hi/,  h ypoblust :  mn.  vl»<'enil  ii>fH>l>lah! :  iif,  ci'pliiilic  (tiiiU-rlor  iiiiiiilotlc]  fiiM  :  /.f,  (  rtij.liil 
[posterior  amniotic]  fuid  :  um,  i-ttvit}- (if  (rue  lunniuii ;  yx,  )'olk-!4ic;  i,  Inle^tiiie:  «,  Munmch  and  pbaryiix;  a. 
fulufe  •nui.atlU  vluaed :  w,  tbe  ntNitb ;  wu,  tbe  mewntery ;  ol,  tbe  •ttootoid  voticle :  ap.  apace  between  lauct 
and  outer  fblda  of  amnion ;  {rt,  vltvlto-inteatliwl  dnot)  (mm  QtmAi**  Analamit,  Allan  Thompeoiit 

orifieex  liein^r  "^ul)se<iuently  formed  by  involutions  <d'  the  epibla>(.  \sliieh  later  on 
form  communications  with  the  gut.  From  the  fore-gut,  the  phurynx,  a*sophagUA« 
stomach,  and  duodenum ;  from  the  hind-gut,  a  part  of  tbe  rectum ;  and  from  the 
middle  division,  the  rest  of  the  intestinal  tube, — are  developed  (Fi^.  lO").  The 
chan<jes  \vhi<  h  take  jilaee  in  the  fore-jriit  are  as  follows:  The  middle  portion  bei'itnut* 
dilated  to  form  the  stomach,  and  undergoes  a  rotation  to  the  right,  so  that  the  pos- 
terior border,  bv  which  it  is  attached  to  the  vertebral  column  by  a  mesentery,  is  now 
directed  to  the  left,  and  the  anterior  border  to  the  rif^bt.  At  this  time  it  is  straight, 
but  it  soon  underizoe^  a  lateral  curve  or  bend  to  tlie  right  at  its  n]>per  end.  If  tlius 
assumes  an  oblique  direction,  and  the  left  border  (originallv  the  posterior  or  attache<i 
border)  becomes  inferior  and  formi*  the  great  curvature,    'the  mesentery  by  which  it 
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E^rl)-  Kunn  <>t  ilic  Vliriu'iiiary  Canal  ittma  Kfilliker,  after 
Bi-Mihoff).  Iir  A  ti  fniiii  vii'W.  am)  In  B  an  hhi<ti>  imi<ic. 
rior  ROfiion,  urr  ri  pri-H-ni*'*!  :  n,  fi.iir  (■iiiir>  n/i  jil  nr  vis- 
ceral plates;  ti.tbc  uharynx  :  r.r,  tin- <'iiiiiriienciiiK  luntp; 

(l»tlM  ttoBUMb;/,/.  (Ill-  <livi-niriiitt  (fmnecivd  wltb  the 
ftnaatkmorthtilMr:  f/.tlu-  >-i>lk-Mc  (umbillcBl  vwldej 
into  wbleb  ttie  middle  inteatlnal  gfoove  opeM:  k,  tbe 
potttitor  pftrt  of  ttn  tntesttne. 


witf  atUohed  fomiB  tlic  great  omentum.  The  portion  of  the  fore-gut  above  this  dU»> 
Mtion  rem.'iin?*  straijriit.  funning  the  pharvnx  anil  <i«sophagus.  arnl  in  e«>ns«M| nonce 
of  tbe  mesoblast  being  here  uudivided  there  is  no  seruus  mvestiueut  to  the  dorsal 
part  of  the  tube.  Below  this,  division  of  the  mesoblast  has  taken  place,  and  the 
splaDclittopleiire  funns  the  va^icuhir 
ami  S4TOUS  hivers  ot'  the  ri'tiniiii'lcr  nt'  ^ 
the  tiHe8tiual  ciinal.  the  .spaee  betweeu 
tbiy  la^  er  and  tbe  tujiuatopleurc  con> 
stituting  the  pleiiro-peritoneal  cavity. 

Tlie  part  of  the  fore-gut  below  the 
iiil:tt«-<|  stomach  forms  the  duodenum, 
anti  lu  couueetion  with  this  the  liver 
and  pancreas  are  developed. 

The  hiiid-tfut  is  also  a  elose<l  tube, 
and  from  it  the  middle  third  of  the  rec- 
tom  is  develiiped,  a.s  well  as  the  allan- 
kMS  (p.  Ill),  which  will  be  again  re> 
leniea  to  in  connection  with  the  devel- 
opment of  the  bladder. 

The  initl-i/ut  is  at  hr»t  an  open 
cavitv  firedy  eommunicating  with  the 
ttmbibcal  vesicle.  As  the  body-walls 
gn>w.  this  comrniinicaticm  contracts 
very  materially,  though  it  still  exist^i 
to  a  certain  extent,  and  its  open  cav- 
ity iRH-oiues  oonverteil  into  a  straight 
till.*-.  >ti!!  o|n'n  whore  it  commnnicatos 
with  the  umbilical  vesicle.  This  tube  grows  rapidly  in  length,  and  presents  a  primitive 
curve  or  loop  downward  and  forwani,  and,  in  consequence  of  its  growtii  exceeding  that 
of  tbe  walls  of  tbe  body-cavity,  a  portion  of  tbe  loop  protrudes  into  tbe  stalk  of  the 
unibilical  vt'siclc.  At  a  subsetjuont  period,  however,  the  walls  of  the  abdomen  grow 
more  rapidly  than  the  intestine,  which  again  receiles  into  the  body-cavity.  At  a  short 
distance  below  the  most  pronlinent  point  of  this  loop  a  diverticulum  arises,  which  marks 
thif  separation  between  the  large  and  small  intestine.  l%e  lower  part  of  this  divertio- 
nbmi  forrns  the  vermiform  appendix  ;  the  proximal  part,  by  its  continued  growth,  con- 
stitutes tlio  cM'ciiin.  After  this  tlio  anterior  or  upper  ))art  of  the  gut.  corresponding  tn 
the  small  inte.stine,  rapidly  increases  in  length,  and  about  the  eighth  week  becomes  cim- 
volated.  The  lower  or  posterior  part,  corresponding  to  the  large  intestine^  is  at  firat 
la»  in  calibre  than  the  upper  part,  and  lies  wholly  to  the  left  tide  of  the  convdu- 
tions  of  the  small  inte-^tine ;  but  later  on  the  curve  of  the  larjre  intestine  botrins  to 
i'onu,  and  the  first  part  (aricenditig  colon)  slowly  crosses  over  to  the  right  side,  first 
king  in  the  middle  line,  jnst  below  the  liver.  It  is  not  until  the  sixth  month  that 
tlie  caecum  descends  int<>  tin  right  iliac  fbsMa,  and  so  drags  the  ascending  colon  into 
its  normal  position  in  the  right  Hank. 

The  peritoneal  cavity  is  the  sjNice  left  between  the  visceral  and  parietal  lavers 
of  the  mesoblast,  and  the  serous  membrane  is  developed  from  these  structures,  ^he 
mesoiterii-s  are  forme<l  from  mesoblastic  tissue  extending  between  tbe  notoebord  and 
the  gut  wliicli  dcveK»ps  the  V!t«'iilav  and  coTiiie<"ti\ o-tissno  elements  of  these  parts. 

The  fiuccal  cavity  is  formed  by  an  involution  (d'  the  external  [epibbtsticj  layer 
of  the  blastodermic  membrane,  which  passes  inwanl  and  meets  the  pharvnx  or  upper 
part  of  the  fore-gut.  The  two  cavities  are.  however,  at  first  completely  separated 
from  each  other  by  all  the  layers  of  the  Idastodorm  :  but  at  an  early  period  of  dovel- 
opnieiit  a  vertical  slit  appt-ars  between  them  ;  this  gradually  widens  and  becomes  the 
opening  by  which  the  common  cavity  of  the  no.<^e  and  mouth  communicates  with  the 
pharvnx.  The  common  cavity  is  afierward  divided  into  nose  and  mouth  by  the 
development  of  the  palate  in  the  manner  s|>oken  of  above. 

The  tongue  appearn  about  the  tilth  week  as  a  small  elevation  behind  tbe  inferior 
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maxillary  arch,  to  wliicli  another  projection  fnmi  the  8e<u>n(l  pharyngeal  ardl  k 
united.  The  epithelial  layer  \%  furnished  by  the  epiblast.  The  (oiimIb  appear 
about  the  fourth  luoiith. 

The  <MtiM  is  aim  formed  by  an  inflection  of  the  epiblaat,  which  extends  inward 
to  a  slight  extent,  and  approacbe^t  the  termination  of  the  hitid-giut,  and  finally  com- 
municates with  it  by  a  solution  of  continuity  in  the  septum  between  the  fwt*.  The 
perMKteuce  of  the  iuetal  sejttuiu  at  eitlu  r  the  buccal  or  anal  orifice  conbtilule.*-  a 
well-known  deformity — imperforate  asnpliugus  or  imperforate  rectum,  a*  the  ca«e 
may  1»<'. 

'I'lic  lin>r  appcnr*  after  the  Woltliim  liiidic-^.  about  the  third  >\ct  k,  in  ilir  \'<n  \\\  nf 
a  bitiU  maj»5  of  cell;*  consisting  of  the  hy])obliustic  and  uiesobla.stic  layers  of  the  intes- 
tine. It  projects  from  the  intectine  at  that  part  which  afterward  forms  the  duode- 
num. Thia  miuss  <»f  cells  becomes  hollowed  out  into  ;i  ity  line<l  by  hyi)oblast, 
till'  nulinicnt  of  the  maii)  duct  of  the  liver,  (lie  cells  on  cither  >uh-  bcinji  <le\ t  lr.jied 
into  the  right  and  left  lobes.  Tliwe  grow  very  rapitliy  around  the  vein  f«»rme<l  by 
the  junction  of  the  left  umbilical  and  left  allantoic  veins,  from  which  they  receive 
the  branches  enumerated  on  p.  12H.  About  the  third  month  the  liver  alin«mt  fills 
the  abdominal  cavity.  From  this  period  the  relative  development  of  the  liver  is 
less  active,  more  «>specially  that  nf  the  left  lobe,  ivbieh  now  b(H'oines  snuillcr  than 
the  riifht;  but  the  liver  remnin>  uj»  to  the  end  ol  heial  life  relatively  larger  than  iu 
the  adult. 

The  ffaU-bldihh-r  appears  about  the  st'cond  month  Jts  an  extj'usion  of  the  cavity 
from  wbi<'h  the  main  duct  uf  the  liver  is  developed,  and  bile  ia  detected  in  the  intes- 
tines by  the  third  mouth. 

The panereaa  is  al>M>  an  early  formation,  being  far  advanced  in  the  seeond  month. 
It,  as  well  as  the  .<<alivary  ghiiuls,  which  appear  about  the  same  period,  originates  in 
a  projection  fnun  the  ejtitlielinl  IsivfT,  which  afterwMrd  fonns  m  cnvity.  and  the  bi)>- 
ules  of  the  uland  are  dcvelojied  from  the  ramifications  of  this  cavity.  It  is  uener- 
ally  admitted  that  the  epithelml  lining  of  the  ducts  is  furnished  by  the  hypoblast  in 
the  development  of  botli  the  jmncresus  and  the  liver,  and  that  the  v«'sj*els  owe  their 
ni  ijin  to  the  mesofilast.  r>nt  aiitlini  itieH  differ  a.«  to  the  mode  of  formation  of  the 
parenchyma — a.**  to  whether  this  is  entirely  of  mettoblantic  urigin  (»r  whether  the 
hypoblast  shares  in  its  development.  The  spleen,  on  the  other  hand,  is  apparently 
entirely  of  mesoblastic  origin,  for  there  is  never  any  oonnecticm  between  the  intes- 
tinal cavity  and  the  substance  <>\'  nrfian.  Tt  originate.s  frouj  the  mesenteric  fold 
whi(  !i  connects  the  stomach  to  the  vertebnd  column  (mesogastrium). 

Development  of  the  Respiratory  Organs. — The  lungs  appear  somewhat  later 
than  the  liver.  They  are  developed  from  a  small  nuMlian  culwle-sac  or  diverticulum 
from  the  upper  part  of  the  fore-gut.  irnnie<liatcly  behiiul  the  fourth  visceral  cleft,  as 
a  projection  from  the  epithelial  and  filndiis  lamiine  of  the  intestine.  During  the 
fourth  week  a  ptmch  is  formed  on  cither  side  of  the  central  diverticulum,  and  o|)eu» 
freely  through  it  into  the  fore-gut  (])harynx).  From  these,  other  secondary  pouches 
are  given  off,  8o  that  by  the  eighth  week  the  form  of  the  lobes  <»f  the  lungs  may  !>e 
made  out.  The  two  jirimarv  jmuches  have  thus  a  cotntnnn  pe<licle  of  communica- 
tion with  the  pharynx.  'This  i.s  developed  into  the  trachea  (Fig.  102,  B,  1),  the 
cartilaginons  rings  of  which  are  perceptible  about  the  seventh  week.  The  parts 
which  afterward  form  the  larynx  are  recognised  as  early  as  tlu-  sixth  week — ^via.  a 
projection  «m  either  side  of  the  phHrytiL'enl  opening,  the  rudiineiit  nf  the  sirvtenoid 
cartilage,  and  a  transverse  elevation  from  the  third  pharyngeal  arch,  which  afterward 
becomes  the  epiglottis :  the  vocal  cords  and  ventricles  of  the  larvn.x  are  seen  about 
the  fourth  month.  Traces  of  the  diaphraguj  appear  in  the  form  of  a  fine  mem- 
brarie,  separntini:  the  lirii'^s  frorn  the  Wolffian  bodies,  the  stnniarli,  and  the  liver, 
whilst  the  heart  is  still  near  the  head.  A»  the  diaphnigm  exteinls  forward  from  the 
vertebral  column  it  separates  the  common  pleuro-peritoneal  cavity  into  two  parts,  a 
thora<-ic  and  abdominal. 

Development  of  the  Urinary  Org-ans. — The  urinary  orjans  npfn^ar  Ik- 
entirely  of  mesoblastic  origin,  and  ore  intimately  connected  with  an  embryomc 
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slatidaliir  organ  fint  Uncovered  bjr  Wolff,  end  henoe  called  the  Wolffian  body. 
Beoent  researches  have  shown  that  the  Wolffian  Iwdies  form  a  part  f)f  a  .si  t  of 

orjr»i»^  wfiicli  ;iro  f.mnil  in  all  verti'l)rat«>  und  wtne  invertehrate  animrils.  These 
sirueturw*  have  In^en  tormeii  the  meymcntal  orgam,  and  consist,  in  vertebrate."*,  of 
bnnehiiig  tubes  opening  at  one  extremity  into  the  body-cavity,  and  at  the  other  by 
one  or  more  nuiin  (iiict.>«  into  the  clouoji  or  hind-gut.'  The  segmental  organs  of 
vertehraU^j*  are  «livided  into  three  partj*,  ea»*li  of  whi(  h  p0s.ses.se9  an  excretory  duct. 
The  anterior  of  the  three,  situate<l  in  the  region  of  the  rudimentary  heart,  is  termeil 
the  head-kidneg  or  pnmevhroH  (Lankester),  and  its  duct  is  the  Malterian  duct.  The 
oentral  |>art  is  the  Wolffian  body,  the  meMonephrot  (Lankester),  and  its  duct  is  the 
W. .Iftlaii  dm  t.  T'l"  |»nstori'ir  Hpjrmpnt  is  the  rudiment  of  the  permanent  kidney, 
and  IS  turmed  later  than  the  other  two.  It  is  named  the  imtanephroii  (Lankei$ter), 
and  Ma  duct  i.s  the  ureter. 

The  segmental  duet  is  perceptihle  about  the  third  week,  forming  an  elongated 
ridge  of  c'  lls  sitiiatt  d  (tii  citht  i-  side  of  the  primitive  vertebne  mid  extending  from 
(he  heart  to  the  lun.  i  end  of  the  embryo.  It  makes  its  ap]M>arance  below  the  heart 
and  btdiind  the  common  pleuri^peritoneal  cavity,  from  the  mesobla^t  at  the  point  of 
i»e{iamtion  of  its  two  layers  into  somatopleure  and  splanchnopleure.  this  ridge 
if  siiuatt  d  in  front  of  the  epiblaj*t  (reflected  from  the  medullary  cavity)  at  the  wide 
nf  the  protovertebr:^  and  behind  tlie  common  pleuro-peritoneal  cavity,  it  ha.s  been 
iiaiiie<l  '*  the  intermediate  cell-mas.'*.  It  i;}  at  first  .nolid,  but  .«*oon  a  tube  is  hollowed 
ont  in  it  by  the  formation  of  a  lumen  in  its  most  prominent  part ;  tiiis  is  the  seg* 
menial  duct,  the  trreater  part  of  ,v'  : "li  forms  the  Wolffian  duct.  As  the  duct  is 
forme<l  it  .•'inkj*  doxvnward  and  pioiti  t.H  into  tlie  Imdy-cavity.  The  remainder  of  the 
»egmeutal  organ — t.  e.  that  part  which  is  not  concerned  in  the  formation  of  the 
dacf— 4>ecome8  oonverted  into  tubest  which  commence  as  branches  from  the  duct 
and  spread  out  at  right  angles  with  it.  They  are  at  first  c:ccal  [/.  e.  blind  or  closed], 
but  s«x»n  ac<juirp  opetiin^s  at  tlieir  inner  extremities  into  the  liody-cavity,  the  lower 
end  of  the  segmental  duct  at  the  same  time  forming  an  opening  into  the  urogenital 
sinus.  Thus  a  communication  is  established  through  the«^e  tubes  and  duct  between 
the  plenro-peritoneal  cavity  and  the  cloaca  or  hinder  part  of  the  alimentary  canal. 
The  nvxt  step  is  rlie  formation  of  a  .secori'l  dii<  t  in  the  neinblMirhood  of  the  original 
duct,  with  which  some  of  the  tubules  of  the  anterior  part  of  the  i^egmcntal  body 
(pronephro.s)  are  connected.  This  is  the  MUUerian  duct.  The  ureter,  which  is 
nmea  later,  is  an  un'slnuit  fn tm  the  ]iin<ler  part  of  the  Wolffian  duet. 

The  structure  of  the  Wollban  l»ndv  is  in  mnny  respect^  annlon',,iis  tr>  that  (^f  the 
pennanent  kidney  (Fig.  lOH).  It  is  composeil  partly  of  an  excret(»rv  canal  or  duct, 
into  which  open  numerous  **  conduits,"'  rectilinear  at  first,  but  afterward  tortuous, 
and  partly  of  a  cellular  or  glandular  structure,  in  which  Malpighun  tufts  are  found. 
It  is  fi.\e<l  to  till-  diaphragm  by  a  superior  ligament,  and  to  the  spinal  column  by  an 
inferior  or  luiubar  lij;atnonf,  lis  office  is  the  .same  as  that  of  the  kidtievs — viz.  to 
i^'rete  fluid  containing  urea  which  accumulates  in  the  bladder.  Wlitii  the  perma- 
nent kidneys  are  formed,  the  greater  part  of  the  Wolffian  body  disajiitears.  The 
rest  takes  part  in  the  formation  of  the  organs  of  generation. 

The  functional  activity  of  the  VVolffiaii  bodies  is  very  transitory  :  they  attain  their 
bighe&«t  devel<»pment  by  the  sixth  week,  after  whicii  tnne  they  begin  to  detrca.5e  in 
siie,  and  have  nearlv  disappeared  by  the  end  of  the  third  month.  The  upi>er  (tart 
of  die  ^segmental  bnAv.  die  pronephros,  also  undergoes  atrophy  and  disappeai's.  In 
the  male  the  Wolffian  duct  persist-*,  and  becomes  converted  into  the  va.s  deferens; 
the  Mtilleriau  duct  undergoes  atrophy,  a  vestige  of  it,  however,  remaining  as  the 
nnu!!  prostatiens ;  whereas,  on  the  other  hand,  in  the  female  the  MUUerian  duct 
!•  mains  and  becomes  converted  into  the  whole  length  of  the  genital  passages,  wliile 
the  Wolffian  duct  almost  entirely  di.sippear^  an<l  remains  only  a.s  a  vestige.  Prior 
lo  this,  however,  the  Woiflian  and  Miillerian  ducts  (together  with  the  ureter  when 
Ibnned)  oi>en  into  the  eomoKm  urogenital  sinus  or  cloaca,  which  is  the  termination 
<^  the  intestinal  cavity,  into  which  the  allantois  also  opens  in  Iront  (Fig.  109). 

'  la  invertebrates  the  exlemal  openinge  are  on  the  aide*  of  the  body. 
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As  tlu'  allantois  expands  into  the  urinary  hla(hler  this  connnon  cavity  is  tiividtil 
into  two  by  a  septum  to  form  the  bhtdder  in  front  and  the  rectum  behintl.  The 
W'olihuii  and  Miilleriau  ducts  are  soon  counecte<l  by  cellular  :iubt«tance  into  a  t»ingle 
mass — the  genital  cord — ^in  which  the  WolflSaa  ducts  lie  side  by  side  in  front,  and 
the  i\\\€\»  of  Miiller  behind,  at  first  separate,  but  later  on  unitin<j;  with  each  other. 

It  ha-s  ln'cn  stated  that  the  kidney  is  (h'veloped  from  the  lower  part  (metanephros) 
of  the  segntentul  organ.  With  this  the  ureter  becomes  conneete<l  in  the  following 
manner :  It  oommmcee  as  a  tubular  di« 
verticulum  from  the  lower  part  of  the 
segmental  duct  close  to  the  cloaca.  It 
extends  upward  and  becume»  divided 
into  a  number  of  ctecal  tubules,  which 
represent  the  commencement  of  the  sev- 
eral divisions  of  the  jn-lvis  of  tlic  kid- 
ney. These  tubules  are  prolonged  into 
the  solid  blastema  of  which  the  kidney 
at  that  time  cons; M  -    The  tubules  then 

become  cniiviiliitrii,  and  masses  of  cells 
accumulate  on  tlu  u  exterior,  so  as  to  give 
totheoi^anan  appearanceof  lobulation. 
Betwem  these  cc  lis  vessels  aredevelopeil, 
and  the  vascular  glomeruli  are  gradiuilly 

Fka.  108. 


En1an;ed  View  fir»m  the  Front  of  the  lx>(l  Wolffian 
lliMly  tN'fori'  the  i-ItiMi-'hiiipnt  of  thi'  ili'-tiiiftinn  iif 
M.-x  'ifr<>ni  Karri'.  nHi  r  K.ilit'lii:  <(.  n.h.  </.  tnhular 
Ktriifiiire  of  the  W.ilrtliui  ImmI)- ;  r.  \Si>li1ian  (lurt ; 
/.  lu  upper  f  xlreiiiity  ;  o.  its  teriiiiiiiitioii  In  x.  the 
uroffenital  tdnus;  h.  the  duct  of  MillItT :  i,  it*  up[>er, 
•Uireloced.  extrealljr ;  k,  fU  lower  end.  tennlnatlag 
In  tlw  uroffcnital  •tarns ;  I,  tb«  mass  of  hUuteim  Dor 
tbe  Kproductlve  otgui,  ovary  or  teaticle. 


Utagnm  of  lh<f  I'riniitive  I  r<>Ki-nitnl  (•rvaii*  in  the 

Kinlirvo  |<ri>vi(iU!>  l<>  KexuHl  di''tini'iii)ii.  'I  In-  (uirtJ) 
jirc  ^Iimu  II  c-hii'Hjr  in  profile,  l>iu  ilif  MiilliTum  and 
Wuliliuii  iluc'Lo  arc  seen  from  the  flpent;  ;i,  uirit-r; 
4.  iirlniir)  liluiidor:  nrai  hua;  of.  the  maw  of  bla»- 
tenin  from  which  ovnry  or  testicle  \%  afterward 
f(iriii«'<l  ;  II',  lea  \Voin\nn  IxmIv  :  r,  |4ir(  ill  the  upper 
npi-x  fr'itn  which  the<-'ini  vhmmiIosi  rix'  afterWAld 
(li  vt  lM|ie<l  11 .  rii-'lii  jtinl  I.  ft  W..l;li.iiifliir-i»:  m.  w, 
rfutit  rtiiii  1>  II  M'l  li-ruiii  'ini  I-  Miiiiiiiv  ti  '^n•th«•r  nn«l 
v\  itii  thi-  \Vi  liti.iii  •liirt'>  111  V  .  Ill''  t.'t.-liitHi  ciiftl  :  ug, 
>inn-  ur  K' iiii'ili- ;  '.  l"VS'i  r  |«iirl  of  tlu-  intcstiiu- . 
c/,  l  ommon  oiK'nui);  of  the  intestine  and  unj((enll*l 
siiiUK :  cp,  tritfvatiun  wtitcb  liecumesoUlorlsor  penia; 
h,  ridjce  firom  wblcb  tbv  labia  HMjnm  or  lerataa 
is  Jbmied. 


formed.  The  kidneys  at  first,  therelore,  consist  of  cortital  substance  only,  but  later 
on  the  proximal  ends  of  the  tubes  become  straight  and  arranged  in  bundles,  and  thus 
the  p3rramidal  st  ru*  ture  is  developed.  The  lobulation  of  the  kidney  is  perceptible  for 
some  time  after  birth. 

The  uriiiiirif  hliidt/cr,  as  before  statetl.  is  formed  by  a  dilatation  »>f  the  lower  part 
of  the  .'^talk  of  the  allantt)is.  At  the  end  of  the  seconti  month  this  f<»rms  a  .spindle- 
8hape<l  cavity,  the  bladder,  which  communicates  with  the  lower  part  of  the  primitive 
intestine  by  a  short  canal,  the  fii-st  part  of  the  urethra.  The  upper  part  of  tlic  stalk 
of  tlu-  allantois,  which  is  not  dilattMl.  forms  the  urm-lnix:  this  extends  up  into  tlie 
umbilical  cord,  and  at  an  early  period  of  embryonic  existence  forms  a  tube  of  com- 
munication with  the  allantois.  It  is  obliterated  before  the  termination  of  foetal  lift, 
but  the  cord  fonm  1  1  y  its  oltlitenition  is  perceptible  throughout  life,  pa^ssinp  fr»>m 
the  upper  part  of  tlir  Idaddcr  to  tlic  iinibiliciis.  :ind  it  occasionally  remains  patent 
in  the  adult,  constituting  u  well-known  maltormation. 

The  wprarenal  bodies  are  developed  frnrn  two  different  sources.  The  raedttlUuy 
part  of  the  orfian  is  ttf  epiblastic  orijfin.  ami  is  derived  fr<»m  the  tissues  fonning  the 
.sympathetic  L'an«rlia  of  tin-  iibdomcti.  wiiijf  tlic  cortical  portion  is  of  incsoldnstic  ori- 
gin, and  originates  in  the  mesubla:i!>t  ju.<'>t  above  the  kidneys.    The  two  ]>arts  are  at 
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ISraC  quite  distinet^  hot  become  oombined  in  the  prooefls  of  development.  The  supra- 
renal cHpHule:*  are  at  first  larger  than  the  kidney,  but  become  e<|ual  in  size  aljoiit  the 
tenth  week,  and  from  that  time  defrea-sp  n'latively  to  the  kitlncv.  though  they  remain 
ihruughout  tVctal  life  much  Urger  in  profiortion  than  in  the  adult.  ^ 

Dtfrelopment  of  Iftie  0eiieratiTe  Orgraiis. — ^The  fint  appearance  of  the  repro- 
dactive  otgans  is  eHsontially  the  san  <  in  Mc  two  sexes,  and  consists  In  a  thickening 
atone  spot  of  the  e{»itht»li:u  layer  wliicb  lines  the  peritoneal  or  buily-ravity,  with  a 
aligbt  iner^we  of  the  eonueetive  ti^ue  beneath  it,  forming  a  low  ridge.  Thi^  is 
caraied  Ae  getdUd  ridge,  and  b  situated  on  the  mesial  side  of  each  Wolffian  bodj, 
and  from  it  the  tflStide  in  the  one  sex  and  the  ovary  in  tlie  other  are  developed. 
The  rid*re  as  the  emhryo  ijmws  ;;nidii;illy  becomes  pinched  off  from  the  Wolffi;in 
bodj,  with  which  it  is  at  Hrnt  continuous,  tliough  it  titill  remains  connected  to  the 
remaina  of  this  body  by  a  fold  of  {x'ritoneuni,  the  mewrehhtm  or  mesovarium. 
Altoat  the  seventh  week  the  distinction  of  sex  b^ins  to  be  perceptible.  The  epi- 
thelium on  the  genitMl  n  I^c.  whith  calleil  "germ-epithelium,"*  in  the  fenuile 
l)e<-nme'?  distinctly  colujunur,  multiplies  rapi«lly,  and  begins  to  form  jrrintitive  ova 
in  H  uianuer  presently  to  be  described ;  whereas  in  the  male,  though  the  germ- 
epithelium  has  a  tendency  to  become  columnar^  the  cells  are  on  the  whole  natter 

and  <>iiiall<'r  tli:ili  iti  tlu'  fotnalo. 

Development  of  Male  OrgfaoB. — The  tiiV)iili  scininifcri  of  the  testicle  appear 
at  au  ^rly  period.  It  is  believed  that  they  are  fornie<l  by  the  extension  of  epithe- 
lial cells  on  the  aur&ce  of  the  genital  ridge  into  its  blastema;  rows  of  cells  are  Uitis 
deveiope<l  which  become  the  lining  cells  of  the  seminal  ducts.  In  some  animals 
(#■.  reptib'-!)  the  segmentid  tubes  of  the  Wolffian  body  have  been  found  to  extend 
into  the  i>ody  of  the  testis  and  to  form  the  tube«  of  this  organ,  which  become  lined 
with  cells  derived  from  the  cenn^epithelium ;  and  it  is  probable  that  a  similar  pro- 
cess takes  place  in  binls  and  mammalfiU 

The  MiilU'i-iaii  din  ts  disappear  in  the  male  sex,  with  the  e\re|>tion  of  their  lower 
ends.  These  unite  in  the  middle  line,  and  open  by  a  common  orifice  into  the  uro- 
genital stnns.  This  oonstttntes  the  ntrieulu*  homintt  or  «mtt«  prottatiem.  Occftp 
sionally,  however,  the  upper  end  of  the  duct  of  Miillt  r  remains  visible  in  the  male, 
eonstitntiriL:  the  little  pedunculated  Ixxly  cillcil  the  liydatid  of  Mortrau'iii.  soiiu'times 
found  in  the  neighborhoo<l  of  the  epididymis,'  between  the  testes  and  globus  major. 

The  head  of  the  epididymis,  it«  canal,  the  vad  deferens,  and  the  ejaculatory  duct 
are  fonu)-<l  from  tlic  (  aitals  and  duct  of  the  Wolffian  body.  One  or  more  of  the 
tubes  of  tlie  NVoltHan  body  f)nn  the  vjis  abeiTans  and  a  strncturo  d(-<  iibod  by 
Girald^s.  and  called,  after  liini.  '*  tlu?  organ  of  (Jimld^s,  "  which  bears  a  good  ileal 
of  resemblance  to  the  organ  of  Rosenmiillcr  in  the  other  sex.  It  consists  o(^  a 
number  of  convoluted  tubules  lying  in  the  cellular  tissue  in  front  of  the  cord  and 
close  to  the  hea<l  of  the  epididymis. 

The  descent  of  the  testis  and  the  formation  of  the  gubemaculum  are  dei»cribed 
in  the  body  of  the  work.  , 

Develoimient  of  Female  Orgaiw. — ^The  ovary,  as  above  stated,  is  formed  from 
the  genital  ridge,  which  becomes  pinched  off  from  the  remains  of  the  Wolffian  body, 
but  is  still  attached  bv  a  mesovarinm.  It  consists  <»f  a  central  part  (d'  eotuu'(»tive 
tissue  covered  by  a  layer  of  genii-epithelium,  from  which  the  ova  are  developed. 
This  epith^um  undergoes  repeated  division,  so  that  it  rapidly  increases  in  thick- 
ness and  forms  several  layers.  Next,  certain  of  the  cells  become  enhirgetl  and 
spherical,  and  form  wliat  are  calb-d  the  ]>rnii>firr  ova.  Around  these  other  epithe- 
lial cells  have  a  tendency  to  arrange  themselves  so  to  enclo.se  the  ovum  in  a  fol- 
licle.   The  permanent  ova,  enclosed  in  their  Oraafian  follicles,  are  thus  formed. 

The  Fallopian  tube  is  devclo{)ed  from  tliat  |M)rtion  of  the  duct  of  MUller  which 
lir-  aliove  the  lumbar  liL'ament  f^f  the  Wnlffian  bodv,  Tliis  ilin  t  \<  at  frrvf  com- 
pletely clos<'tl  at  its  upper  extremity,  and  this  closed  extremity  remains  permanent, 
forming  a  small  cystic  body  attached  to  the  fimbriated  end  of  the  Fallopian  tube, 

'  Mr.  Oabom,  in  tbe  St.  t%Bimai»  tfotfiud  JitporU,  1875,  haa  writtai  an  inleivsting  {>:i|>er  |M>iriiiiig 
out  the  prolMble  ctaiiMctioa  between  thia  faetal  ainictnre  and  one  form  of  hydrocele. 
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and  called  the    hydatid  of  Morgagni."    Below  this  a  deft  fortn.s  in  the  doct,  and 

ig  (levolopcd  into  the  fiinliriatcd  ojiciiinrr  of  tlie  Fallopian  tulic. 

lii'low  this  the  duct  of  Muller  and  the  ducts  of  the  Wolffian  bodies  are  united 
together  ii^a  structure  culled  "  the  genital  cord/'  in  which  the  two  Miillerian  ducts 

approach  each  other,  lying  side 

FlO.  110.  bv  side,  and  fijiallv  coalesce  to, 

form  the  cavity  of  the  vairinu 
and  uteruH.  Ihin  coalescence 
oommences  in  the  middle  of  the 
genital  cord,  ami  corresponds  to 
the  1x)dy  of  the  uterus.  The 
u|j]>er  parts  of  the  Miillerian 
ducts  in  the  genital  cord  con- 
stitute tin  (  l  ima  of  the  uteniH, 
little  dcv(.li)|)cil  in  the  human 
species.  The  only  remains  of 
the  Wolflkn  body  in  the  com- 
plete condition  of  the  female 
or<rnns  are  two  rudimentarv  or 
vestigial  structures,  which  can 
fW)Tn  the  upper  be  fimnd,  on  earenil  search,  in 

l>,  n^inalns  <>f  the  i)j>i>»'riii<>>i  tnlK.'s, 


Adult  Ovao*.  PHrovtiriinn.  and  Fallopi«n  Tub*  (from  Fam  after 

rarfuin>.  lbnn«d 

■oinetiinM  forminir  hy.inti.N:  r.  midtti.-  -.1  ..1  tiiUs  .  <j. -'twi  the  TOund  ligament  near  the 


Kobelt):  a,  a.  •-i"»>i>h»ron  (pamrariuint,  fbmi' 
part  or  the  >Voittiiin  IhmI.v 


atr<>i>l)ic-«1  rtiiiniii-  ..f  tiic  WuitliHti  ovnrv  the  Tmrovnriiini  or  or- 

U  rinirml  Lull)  or  tiy.laii.l ;   A.  ili.-  KHU..i.ia!i  niU',  OVary      lUt    paro>ariuiii  or  01 


lowt-r  Btr<ii>lilf<l  tul>c»; 

<lni  I ;   f.  ilif  tfriiiiniil  I"   -   .    , —    -    ,  -    /.  i» 

oriKiimlly  Uie  ductof  MiUlcr;  I.  hydaUd  aiutched  to  the  extrem-  iran    of    Hosenuiuller   and  lilt 

uy:/.theoT.nr.  epoophoion  (Fig.  110).  The 

oifan  of  Rosenmiiller  consists  of  a  number  of  tubes  which  converge  to  a  transverse 
portion  (the  epoophoron),  and  this  is  sonietiines  jirolonged  into  a  distinct  duct  run- 
nine  transversely,  the  duct  of  Gartiu-r,  w  hich  is  ntnch  more  conspicuous  ami  extends 
further  in  some  of  the  lower  animals.  This  is  the  remains  of  the  Wolffian  tluet. 
About  the  fifth  month  an  annular  constriction  marks  the  porition  of  the  neck  of  the 
uterus,  and  after  the  sixth  month  the  walls  of  the  uterus  begin  to  thicken.  The 

Fiu.  HI. 


Ftanale  Oenital  Onna  «tf  tb«  Eaitiryo.  wltb  the  rcmaimi  of  ihe  Wolffian  twdlea  (after  J.  Mltller):  A.  from  a 
ftMal  «hwp:  n.  the  Wdnew:  ft.  the  nretern;  r,  the  orarleti:  rf.  n>rnafn«  of  Wolfllan  bocllt*:  e.  Fallopian 

tnbe»:  /tlu-ir  ntMl..ni1iinl  iMn-ninirs :  tj,  Ou-lr  union  in  the  hodyof  the  nteni».  B.  mnrv  ndTHticMj.  fn^m  * 
hetal  deer:  <i.  I^hIv  t,{  ihi-  wu  rn*:  l>.  cnrmia;  c.  iiibea;  d.  i»v«ne»;  e,  rfinulns  of  W.<lW«n  t><"li<  -  ''.  mui 
more advanred,  fnim  the  human  fstuaor  three  month*:  o.lhe  budvof  the  uterus :  6,  the  round  lliptiuenl: 
e,  the  .Fallopian  tubes;  <f.  the  orarlee;  e.  remminn  of  tbe  WoIIBan  bodies. 

round  ligament  i«  derived  from  the  lumbar  ligament  of  the  Wolffian  body;  the  peri- 
toneum constitutes  the  broad  ligament :  the  superior  ligament  of  the  Wolffian  body 
disappears  with  that  structure  (Fig.  111). 
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Tlwezftenial  orsaiiB  of  gmmMaa,  like  the  intemaU  pass  through  a  stage  in 
which  there  is  no  distinction  of  sex  (Fig.  112,  ir,  in).  Wo  must  therefore  describe 
thi<  stage,  and  then  follow  the  development  of  the  female  and  male  organs  reepeo- 

tivflv. 

As  stated  above,  the  anal  depre^ision  at  an  early  period  is  formed  by  an  involu- 
tiM  of  the  esternal  qgithdium,  and  the  intestine  is  still  cloeed  at  its  lowor  end. 


Fio.  112. 


IhMoiMcm  of  the  ExUtiihI  <;Liiiii.l  (>ivfin!<.  l-ndiffrrent  lypr,  i.  ii,  in.— Frmnlr :  A  ami  U,  at  tlu-  middle  of  the 
MfjMBth:  Cat  the  U'KlimliiK  of  Hit-  sixth.— Afnte;  A',  at  the  bcKlnnlriK  of  tho  fourth  month:  B  .  at  the 
Wme  of  the  fourth  month :  c  ,  at  the  end  of  the  fourth  month.  1,  cloaca ;  2,  genital  tubercle ;  3,  glaiu 
penu  or  olitorla:  4.  geniul  (brrow ;  5,  exiernal  genllftl  folds  (Miim  niltoni  or  aemtaoDs  <k  nmbUicat  c«>rd : 
■^a\u;  8.aiadal  cztnnity  and  ooocyg«id  tnbeiele;  9.  labia  mltioi«:10.iani«nlttdilatti:  11,  (henuoi  ^• 
■SfWi*:  i2.piqmtiiimpBiitoordilorkUa:  MkOpeninsoftlMnratlim;  M.«|Mniuif  ofttieTagliw:  ISbbyaMtt: 

Wlien  the  septum  between  the  two  opens,  which  is  about  the  fourth  week,  the 
Wschus  in  front  and  the  intestine  beliiud  both  conuuitnicate  with  the  anal  depres- 
Thisy  which  is  now  called  the  cloaca,  is  afterward  divided  by  a  vertical  trans- 
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verse  septum,  the  pfrinenm^  wliidi  appears  alimit  tlio  soconrl  tnnntli.-  Two  tiiKos  aro 
thus  formed :  the  posterior  becomes  the  lower  part  of  the  rectum,  the  anterior  is  the 
urogenital  sinus.  In  the  sixth  week  a  tubercle,  the  genital  tubercle^  is  formed  iu 
front  of  the  cloaca,  and  this  ig  soon  surrounded  by  two  folds  of  akin^  the  gemUd 
folds.  Towurd  the  einl  of  the  second  month  the  tubercle  presents,  on  it«  lower 
aspect,  a  gr«x>ve,  the  genital  furrotv,  turned  toward  tlie  cloaca.  All  these  parts 
are  well  developed  by  the  second  month,  vet  no  dihtinction  of  sex  is  {xissible. 

Female  Organs  (Fig.  112,  A,  c).~The'f6imle  organs  are  developed  by  an  easy 
transition  from  the  above.  The  urogenital  sinus  persist*  as  the  vestibule  of  tM 
vagina,  and  forms  a  single  tube  with  the  up|H?r  part  of  the  vagina,  wliieli.  as  we 
have  already  seen,  is  developed  from  the  united  MuUeriao  ductfi.  The  genital 
tubercle  forms  the  clitoris,  the  genital  folds  the  labia  niajora,  and  the  lifM  of  the 
genital  furrow  the  labia  minora,  which  remain  open. 

Mah'  Ontans. — In  the  male  the  chan<res  arc  jrrcater.  The  genital  tubercle  is 
develope<l  luto  the  penis,  the  gkus  appearing  in  the  third  month,  the  prepuce  and 
ooipora  cavernosa  in  the  fourth.  Thegettitaflnrrow  doses,  and  thus  forms  a  canal, 
the  spongy  portion  of  the  urethra.  The  urogenital  sinus  becomes  elongated.,  and 
forms  the  prostatic  and  membranous  urethra.  The  jrft>i^al  folds  unite  in  the  middle 
line  to  form  the  scrotum,  at  about  the  same  time  as  the  genital  furrow  closes — vis. 
between  the  third  and  fourth  months. 

The  following  table  is  translate<:l  from  the  work  of  Beaunis  and  Bouchard,  with 
soToe  alteration**.  e««pe(  i:illy  in  the  earlier  week.s.  It  will  serve  to  present  a  rSfumi 
of  the  above  fact«  in  an  eaisily  accessible  form.' 

*  It  will  be  noCioed  that  the  time  a«Bign(>d  in  thiei  table  for  the  appearanre  of  the  finit  nidiment  of 
•ome  <^  the  bOMs  Variw  in  aome  ctues  from  tliat  assigned  in  the  det^criptiou  of  the  various  bi>DG8  in 
the  wtffaA.  This  i*  a  |ioiiit  va  which  MMtomiits  difibr,  and  which  profaabljr  nuriet  in  diAttwl  owmb. 
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JTr«l  Week. — During  this  period  the  ovum  in  in  the  Fallopiui  tube.  Having  Ijoen  fertilised  in 
iiA  upp«r  part,  it  slowlr  pauaw  down,  uodergoinx  M2m«nlation,  and  reaches  the  utenu 
pmhnhlr  ahoot  the  end  of  die  fint  week.    During  tnie  time  it  does  not  undergo  mudi 

in(T>-a->'  iti  siie. 

Secfin  l  irf*/i.— The  ovum  rapidlv  increas«w  in  »ixe,  and  Unioinei*  imlx'dded  in  the  dei'idua,  to 
that  it  i-  <  citiipletel^  enclmod  in  the  dectdua  refloxa  by  tlie  end  of  thiu  ()eriod.  An  ovun 
b<*lieve<i  u>  l)e  of  the  thirteenth  day  after  conoeption  \»  de8crib<.>d  by  Keichcrt.  There  wm 
no  appearance  of  anv  embryonic  structure.    The  equatorial  margins  of  the  ovum  were 

«  }»■'<■{  w  ith  \illi,  but  tfie  s\irfa('t'  in  coiitai  t  witli  tlif  iit'  riiii'  wall  and  tin-  one  uppo.site  to  it 
vit'rv  Itnrt'.  in  another  ovum,  dettcri>>ed  by  liii,  beliuved  to  b«  of  aliout  the  fourteenth  day, 
there  wum  a  di!«tinct  indication  of  an  embryo.  There  was  s  medullary  groove  bounded  6y 
folds.  In  fn>nt  of  this  a  slij^htly  promin.  nt  ridir«'.  th.'  rii<liuientary  heart.  The  amnion  wim 
forme<l,  and  the  embryo  wa*  iitUu  luid  by  u  stulk,  the  uJhuitois,  to  the  inner  Hurfai*e  of  the 
ehorion.  It  may  be  Haid,  therefore,  that  these  parts,  the  amnion  and  tlie  allantois,  and  the 
fint  rudiments  of  the  embryo,  the  medullary  groove  and  the  heart,  are  formed  at  the  end  of 
the  Meond  week. 

Third  H',/,. — Hy  th<'  crul  of  the  third  week  the  flexuros  of  tin-  I'tiihryc  lia\»'  tak-'u  plai  c,  so  fbat 
it  is  strongly  curved.  The  protovertcbral  disks,  which  lif^iu  to  be  formed  turly  in  tlie  third 
week,  present  their  full  eompiemenl.  Tn  the  nervous  system  the  primary  divisions  of  the 
brain  are  vtmblo,  ud  the  primitive  ocular  and  auditory  ve«iclee  are  already  formed.  The 
primary  dreolatlon  is  estanHshed.  The  alimentary  eanal  preeente  a  straight  tube  commu- 
nicating witli  t>i<' ynlk-sar.  Th>- pIiarynL'<'aI  a rdMe  axo  formed.  The  limba  have  appeared 
ae  abort  buds.    Th<;  \\'i>Uli;in  Ixxlies  arc  visible. 

pttmrtk  Wetk.-^TYie  umbilical  vesicde  has  attained  its  full  development.  Projeetion  of  the  caudal 
extremity.  Pn>i«  i  rion  of  th<- upprr  ritul  lower  limlis.  Clnai  jil  aperture.  The  henrt  sepa- 
rates into  a^rij^lit  and  left  heart,  .^piiuil  ^uiif^lia  aini  ant<  riur  root<4.  Olfactory  luss^e. 
Lungs.  Pancrejis. 

F\^k  Wti^. — Vaecularity  of  the  allantois  in  ite  whole  extent.  First  trace  of  hands  and  feet. 
The  primitive  aorta  divides  into  primitive  aorta  and  pulmonary  artery.   Conduit  of  Mttller 

and  genital  gland.    Ossifioatluii  df  clnriclo  and  lower  jaw.    Cartilapf  of  Meckel. 
Sixth  Week. — The  activity  of  the  umbilical  vehicle  ceases.    The  pharyngeal  clefts  disappear. 

The  vertebral  column,  primitive  cranium,  and  rib*  aMUne  Ihe  <wrtilaginous  condition. 

Poeterior  rooka  of  the  nerves.   Membranes  of  the  nervous  centres.   Bladder.  Kidneys. 

Tongue.   Larynx.    Thyroid  gland.   Germs  of  teeth.   Genital  tubercle  and  folds. 
Swenlh  H'eek. — The  muscles  ln-,rin  to  Ix-  pi^rceptible.    Points  of  ossification  of  th<'  rilts,  s,  a|,iil.^, 

shads  of  humerus,  fetnur.  tibia,  inteniiaxillary  bone,  palate,  upper  jaw  (iti«  lir-t  tour  {siints). 
Eiffhih  M'.'  A:. — Distinctitm  nl"  iirm  and  forearm  and  of  thigh  and  leg.    .Apiiearauix  of  the  inter* 

digital  clefts.    Capsule  of  the  lens  and  pupillary  menibnine.    (.'ompletiim  of  the  inb-rven- 

tncular  and  commencement  of  the  interauriculur  septum.   Salivary  glands.   Sjileen.  Supra- 

n  iial  l  iipsules.    The  larynx  lH»gins  to  Ijccouk'  *  artilairiumis.    All  thi-  vrtrl.ral  liodies  are 

i-urtiiaginous.    Points  of  ossilicAtion  for  the  ulna,  radius,  fibula,  and  ilium.    The  two  halves 

of  the  Isjnv  f>alate  unite.    >Sympatbetie  nerve, 
Ninih  Wtek. — fVirj-ii-  -trtritnin.    Pericardium.    Dititiii'  fion  betw»'<'n  ovary  and  f^^sfii  If".  Pornia- 

tion  of  the  genital  furrow,    (►sseous  nuclei  of  vertebral  btxlie*  and  arches,  frontal,  vomer, 

malar  lionc,  shafts  of  metacarpal  l>nnes,  metatarsal  booca,  and  pbalao|^s.  The  anion  of 

the  hard  palate  is  completed,  tiall-bladder. 
Third  Month. — ^Formation  or  the  fcptal  plae«nta.   Tli>  prujcction  of  the  caudal  extremity  disap- 

p<  ars.  It  is  poftsible  l<>  <\\>t\i\'S]u>)\  tli<'  nial''  and  ffniale  organs  af  tie-  <  nmnic  tu  "  iiu'iit  of  the 
third  month.  The  cloacal  a|HTture  divided  into  two  parUs.  The  cartilaginous  arches  un  the 
doiaal  region  of  the  spine  close.  PointM  of  ossiflcation  for  the  occipital,  sphenoid,  oe  unguis, 

ia» 
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muial  horu's,  squamous  p»iitiun  of  temporal  ani]  ii<chiura.  <Jrliital  cintre  of  Miju'rinr  umxtl- 
hirv  lione.  Commt'iK-einent  of  forinatii>ii  nl'  niHxillary  HinuH.  Pons  Varolii.  Fiunure  of 
SylviuM.  Formation  of  eyeliilx  and  of  hair  and  nails.  Mammary  gland.  Epigluttia.  Union 
of  the  testicle  with  the  canals  of  the  Wolffian  body.  Prostate. 
Fourth  M<'ii>li. — closure  of  tli>'  cartilaginouH  an-hcB  cf  the  spine  Ih  cctinplctf.  OiweouA  points 
for  the  tirHt  Hocral  vertehra  and  pulie!<.  OK^ification  of  the  malleus  and  iucuH.  Cor|>UM  cal- 
hKxum.  Membranous  lamina  spiralis;  cartilage  of  the  Rutttuchian  tulve.  Trmpanic  ring. 
Fat  in  !4ubcutun<>ouN  cellular  tusuo.  T(Huil«.  Closure  of  genital  furrow  and  formation  <» 
scn)tuni  and  prepuce. 

Fifth  Month. — The  two  layers  of  decidua  begin  to  coalesce.  Os*eouH  nuclei  of  axis  and  (Mlontoid 
process.  Lateral  potnta  of  ttrat  «acral  vertebra  -.  median  points  of  eeoond.  Oaseous  points 
of  lateral  massee  of  ethmoid.  Osaification  of  stapes  and  petrous  bone.  Omifieation  of 
;^'<  riiis  of  ti'i^th.  Appearance  of  germs  of  permanent  teeth.  Orgnn  of  f'orti.  Kruption 
of  liiiir  oil  Ik  imI.  Sudoriferoup  glands.  Olandti  of  Brunner.  Follicles  of  tonsils  aud 
)>as<-  of  tnii;j;ue.    Lymphatic  glands.    Commenoement  of  Itmitfttioa  of  tttenia  and  va^na. 

&xth  MoHtk. — Points  of  ossification  for  the  anterior  root  of  the  transrerae  process  of  the  sev- 
enth mrvical  wrt^bra.   Lateral  points  of  seeond  aarral  Tertebra  ;  median  points  of  third. 

TIk'  s;uTo-vt'rt*0>r:il  allele  forniR.  D^sfmis  jmirits  nf  the  manuhriutii  vt#'riii  ami  i>f  tlo'  <>n 
cal  -is.  Tin-  (  rrchral  hemisphere  covers  the  cerehelluiu.  Papillse  of  the  ekin.  Sebaceoum 
glaiub.  Tlio  free  border  of  tne  nail  projeota  from  the  eorium  of  thedermis.  Pejer'a  pat<Aea. 
The  walla  of  the  uterus  thicken. 

Sfrmth  Month. — Additional  points  of  first  sacral  vertebra;  lateral  points  of  third;  median  |M»int 
of  fourth.  First  rt->.  oiiv  |Hiiiit  of  body  of  sternum.  Osstoii--  imiiu  fur  a-tragalus.  l)i(»a|>- 
peanince  of  Meckel's  cartilage.  Cerebral  convolutions.  Insula  of  Kcil.  Separation  of 
tubercula  nu8dri|{emina.  Disappearance  of  pupillary  membrane.  The  testiele  pasaes  into 
thi"  \  aL"iii.'iI  prorosq  of  the  peritoneum. 

Eujhlh  M'j/ith.—Additunml  points  for  the  second  Hncrul  vertLlira;  hitcral  point*  for  the  fourth; 
median  points  for  the  fifth. 

Ninth  Mouth, — Additional  points  for  the  third  sacral  vertebra;  lateral  points  for  the  fifth.  Osee- 
ous  point  for  the  middle  turbinated  bone :  for  the  body  and  irreat  oomu  of  the  hvoid ;  for 
the  second  and  tliinl  pieces  of  the  Koily  flu'  »t<'rniiii!  ;  fur  tli>'  Iciwi  r  <  n,\  of  tfn'  fomur. 
Oiiiiification  of  the  t>ony  lamina  spiralis  and  axis  ot  the  cochlea.  Opening  of  the  e^'clids. 
The  testicles  are  in  the  serotum. 
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The  Skeleton. 

IHE  entire  Bkeleton  in  the  adult  oonsiate  of  two  hundred  distinct  bonea.  These 
are — 


The  Spine  or  vertt'hnil  roluiitn  ('*mTiiin  un<l  coccyx  indmlcil  ;i   2r> 

('runiiiiii                                                                                  ....  8 

Fjtcp   14 

0><  hyoi(ie«,  aternam,  and  ribe                                                     .  26 

l'[iix'r  eztrfmitieii   (>4 

Lower  eztremitira                                                                 .  62 

'200 


In  tlui*  enumeration  the  patelhe  are  inclnde<i  as  separate  bone.s,  hut  the  smaller  se^a- 
tuoiil  bone$«  and  the  osBicuia  auditus  are  not  reckoned.  The  teeth  belong  to  the 
t^nmentarv  system. 

These  bone.«  are  divisible  into  four  eliu«8e« — />»«//,  Short.  Flatj  and  Irregular. 

The  Long  Bones  nrt-  f  tiiii<l  in  the  wlicif  they  form  a  svstem  of  levers 

which  have  to  sustain  the  weight  of  the  trunk  and  lo  confer  the  power  of  locomotion. 
A  lonjr  bone  consists  of  a  shm;  and  two  extremities.  The  nhaft  [or  diaphysiis]  ig  a 
hollow  cyliiider,  contracted  and  narrow  to  afford  greater  space  for  the  bellies  of  the 
nniHclcs ;  the  walls  consist  of  dense,  cninpart  tis.«*ue  of  great  thickness  in  the  miiMlc, 
which  becoincs  thinner  towanl  the  exlremities ;  the  spongy  tissue  is  scanty,  and  the 
bone  is  hollowed  out  in  its  interior  to  form  the  meduUartf  ranul.  The  extn'initwM 
[or  eptphif»e»]  are  generally  somewhat  expanded,  for  greater  convenience  of  mutual 
connection,  for  the  purpo.ses  of  articulation,  and  to  afford  a  broad  surface  for  muscu- 
lar attachment.  Here  the  bone  is  made  up  of  -spongy  tissue,  with  only  a  thiji  coat- 
ing of  compact  sul)stauce.  The  long  bones  are  not  straight,  but  curved,  tlie  curve 
generally  taking  phu'e  in  two  directiona,  thus  afibrding  greater  strength  to  the  bone. 
The  bones  belonging  to  this  class  are  the  hunu  rus,  radius,  ulna^femur^  tibiay  jfihtda, 
tnet.frdrjutl  and  nu  tatartal  bones,  and  the  phalanget.  The  elaviele  is  also  usually 
reckonc'l  as  a  long  bone. 

Short  Bonea.'^Where  a  part  of  the  skeleton  b  intended  for  strength  and  com- 
pactness, and  its  motion  is  at  the  same  time  slight  and  limited^  it  is  divided  into  a 
nimituT  nf  stnall  pi<»ees  unite<l  tn^'ctlier  by  ligaments,  aiiil  tIm'  separate  I»oti«*«  are 
.<hori  and  compresse<i,  .such  a.s  the  bones  of  the  <'arpus  and  (tirtfun.  These  bones,  in 
their  structure,  are  spongy  throughout,  excepting  at  their  surfocO)  where  there  is  a 
thin  crust  of  compact  substance.  The  pateUa  also,  together  with  the  other  sesamoid 

Ixmes.  nvf  h\-  -Mire  r'>ir;n-dfd  Ji.'^  slmrt  bones. 

Flat  Bonee. — Where  the  principal  requirement  is  either  extensive  protection  or 
the  provinion  of  broad  mrfroes  fot  muscular  attachment,  we  find  the  osseous  structure 
expand' d  into  broad  flat  plates, as  is  seen  in  the  )><>nes  of  the  skull  and  the  shoulder- 
blade.  These  bones*  are  composed  of  two  thin  layers  of  conipnrt  ris«Tie  enclosing 
between  them  a  variable  quantity  of  cancellous  ti.«sue.  In  the  cranial  bones  the-'^e 
layeni  of  compact  tissue  are  familiarly  known  as  the  taUm  of  the  skull :  the  outer 
one  is  thick  snd  tough,  the  inner  one  thinner,  denser,  and  more  brittle,  and  henoe 
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termed  the  vUreom  tabled  The  intervening  cancelloui*  ti.-^ue  is  called  ihe  diploe.  i  ht* 
flat  bones  are  the  occipital,  parietal^  frofdal,  na»ah  lachrymal^  vomei%  geapufa,  09 
tnnomiuatuniy  Htrrnuw,  n'f>n,  and  patella. 

The  Irregular  or  Mixed  Bones  are  such  a.s,  from  tlioir  pecultMf  form,  rnnnnt  Ke 
grouped  under  any  of  the  preceding  hmdn.  The  structure  in  ::«imilar  to  tlmt  of 
other  bones,  conBisthi^  of  a  layer  of  compact  tissue  extemany  and  of  »]><^iig^  can* 
cellous  tissue  within.  The  irr^ular  bones  are  the  vertebnp,  ioerum,  coeejfx,  tern- 
pfiraly  nphenoidy  cthmoul,  mafaty  wperwr  maxiUarjf^  v^erior  fMutUUnyt  palate^ 
inferior  turbinated,  and  hyoid. 

Stirfaces  of  Bonee. — If  the  surface  of  any  hone  is  examined,  certain  etuiuenccM 
and  depressions  are  seen^  to  which  descriptive  anatomists  have  given  the  following 
names: 

A  proiniuent  process  projecting  from  the  surface  of  a  hone,  which  it  h?^^^  lu  vcr 
heen  separate  from  or  movuhle  upon,  is  termed  an  n^mphy^U  (from  dzo^oat^.  an 
excrescence) ;  but  if  such  process  is  developed  as  a  separate  piece  irom  the  rest  of 
the  bone,  to  w  hich  it  is  afterward  joined,  it  is  (enned  an  epipkymM  (from  ivt^uat^. 

an  accretion). 

These  eminences  and  de])ressions  are  of  two  kinds — articular  and  non-miirtdar. 
Well-marked  examples  of  articular  eminences  are  found  in  the  heads  of  the  humerus 
and  femur,  and  of  articular  depressions  in  the  glenoid  cavity  of  the  scapula  and  the 
acctaltiiltnii.  Xon-:irtiriilar  cniincnoes  are  dcsijrnnted  accordinj;  to  their  fonii.  Thus, 
a  broad,  rough,  uneven  elevation  is  called  a  tuhenmty  ;  a  suuill,  rough  promineiice, 
a  tuierek;  a  sharp,  slender,  pointed  eminmice,  a  »pine;  a  narrow,  rough  elevation 
running  some  way  along  the  surface,  a  ridge  or  line. 

The  non-articular  depressions  are  also  of  very  variable  form.  nii<]  :11c  <lc}*cribed 
M  fowKT^  grwwesi,  furrows,  JussureSy  itotches,  etc.  Thetje  non-articular  emineiicett 
and  depressions  serve  to  inereaae  the  extmt  of  surface  for  the  attachment  of  liga> 
ments  and  muscles,  and  are  usually  well  marked  in  proportion  to  the  muscularity  of 
the  subject. 

THE  SPINB. 

The  Spine  i><  a  flexuous  an<l  flexible  column  formed  of  a  series  of  bones  called 

Vt'rti-hnr  (frniii  n  rf('ri%  to  turnV 

The  Vertebree  are  thirty-three  in  number,  exclusive  of  those  wliich  form  the 
skull,  and  have  received  the  names  eendeal^  donai,  lumbar,  taerai^  and  eoceggmh 
according  to  the  position  which  they  occupy ;  seven  1»eing  foimd  in  the  cervical 
region,  twelve  in  the  Horsal,  tiv'«>  in  the  lumbar,  five  in  the  sacral,  nnfl  four  in  the 
coccygeal.  [The  movable  vertebra?  can  be  reudily  distinguished  ».•»  follows:  Every 
cervical  vertebra  has  a  foramen  in  the  transverse  processes,  eveiy  donal  vertebni 
has  a  facet,  or  one  or  two  half-facets,  on  each  side  of  the  body  for  tBe  ribs ;  a  lumhar 
vertebra  has  neither  foramen  nor  fac<*t.] 

Thid  number  is  sometimes  increased  by  an  additional  vertebra  in  one  rtgi«>n.  or 
the  number  may  be  diminished  in  one  region,  the  deficiency  being  supplie<l  by  an 
additional  vertebra  in  another.  Thcne  ob8a*vati(mB  ilo  not  apply  to  the  cervical 
portion  of  the  spine,  the  number  of  bones  forming  which  is  seldom  incresMd  or 
diminished. 

The  vertebm  in  the  upper  three  regions  of  the  spine  are  separate  throughout 
the  whole  of  life :  but  those  found  in  the  sacral  and  coccygeal  regions  are.  in  the 
adult,  firmly  united,  stt  iis  to  form  tiv«i  }u,uv< — five  enterini:  iiitr»  i]u  foi mation  nf  the 
upper  bone,  or  Ha^'nini.  and  four  niio  the  lenninal  bone  of  ilic  .Hpijie.  «ir  vua  ifj  . 

'  ^Sooie  authont  hav«  denied  that  the  inner  uble  >»  more  brittle  tiian  the  outer  une.  Thev  atale 
thiit  the  tiiipiMmition  ha*  arisen  from  the  fitct  that  when  the  ekull  »  fractiirMl  bv  a  blow,  or  when  ■ 

fur.  ilmi  Ixniv.  siifli  a.s  «  bullet,  eiittTs  the  ^knll.  (lie  inn»»r  tnble  will  tifien  Ik*  found  I"  \>^-  nuire  splin- 
(t  u  i  tli;ifi  llie  outer  oiiu.  Tliev  nnirui.  Iiowover.  that  this  in  diK-  to  the  ilirtH-tion  in  v»liit  h  tin-  fortv 
i~  Il'llif  luri  i  :\>A  in  tlif  <>|i|Hir<iti- <iirf<'tii)ii.  then  the  i'on«lii i> 'ii  ut  vsuulii       ri  v  t-i-^vil. 

mill  the  outer  tabic  would  be  found  to  be  more  exi^'nuivehr  fracture)!  than  the  iuuer.  (^>e  soaie 
experiroentii  by  Mr.T«eviin,  PMh.  Sot.  Traiw^ToL  xvi.  p.  217, 1865.1 
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GsmsAi*  Ohabaotbbs  ow  a  Vbbtbbba. 

Bach  Vwtebra  oouButs  of  two  easential  pMrUh^n  anterior  solid  aegment,  or 
hotfyn  and  a  poattfior  a^neat,  or  arek.  The  ardi  is  formed  of  two  pedidu  and  two 
htmhur.  Hiip|)ortiiig  mvoh  jmieetve*— VIS.  foar  ortwru/ar,  two  CroiMvene,  and  one 

t^mt/ua  process. 

The  Bodiw  of  the  vertebrae  are  piled  one  upon  the  other,  forming  a  strong  pillar 
for  the  iiup))ort  of  the  craniam  and  trunk,  ihv  arches  forming  a  hollow  cylinder 

Vhin<l  for  the  protection  of  the  !*pin!i!  cnr»l.  The  ditTeront  vertchnv  arc  conncftod 
together  hy  meuna  of  the  articular  proceaises  and  the  intervertebral  cartilages,  while 
the  transverw  and  splnons  procesMB  aerve  aa  levers  for  the  attachment  of  muscled 
which  move  the  different  \Mrxs  of  the  spine.  Lastly,  between  eiu-h  pair  of  vertebrae 
a[>ertun'^  exi^^t  t}ir.iii;.'li  which  the  spinal  nerves  {uias  from  the  cord.  Each  of  these 
constituent  parts  mrist  now  be  separately  examined. 

The  Body,  or  centrum,  is  the  largest  and  most  solid  part  of  a  vertebra.  Above 
and  below  it  is  flatteneil,  presenting  a  rim  around  its  circumference  :  and  itvS  upper 
and  lower  surfaces  are  roujih,  for  the  attachment  of  the  intervertebral  fibro-carti- 
lajres.  In  frr.nt  it  is  convex  from  side  to  .«i(lc.  concave  from  above  downward. 
Uehiud,  it  is  Hat  from  above  downward,  and  slightly  concave  from  side  to  side. 
Its  anterior  surface  is  perforated  by  a  few  small  apertures  for  the  passage  of  nutrient 
vessels,  whilst  oa  the  posterior  surface  is  a  single  large  irregular  ajx'rtnre,  or  occa- 
sionally more  than  one,  for  the  exit  of  veins  from  the  body  of  the  vertebra — the 
ttiuv  baHia  vfrtehnr. 

The  -Bedicles  project  backward,  one  on  each  side,  fimn  the  upper  part  of  the 
body  of  the  vertebra,  at  the  line  of  junction  of  its  posterior  and  lateral  surfaces. 
The  canctivitics  above  nnd  below  the  pe<iiclps  aro  th(^  intervertebral  notchcH  ;  they 
are  four  in  number,  two  on  each  side,  the  inferior  ones  being  generally  the  deeper. 
When  the  vertebne  are  articulated  the  notches  of  each  contignous  pair  of  bones  form 
the  intervertebral  foramina,  which  communicate  with  the  spinal  canal  and  transmit 
the  spinal  nrr\c^  and  blood-vessels. 

The  Laminm  are  two  broad  plates  of  bone  which  com)>lete  the  v n  tebml  arch 
behind,  enclosing  a  foramen  [the  9pm^  foramen]  which  serves  for  the  protection  of 
the  spinal  cord:  they  are  connected  to  the  body  by  means  of  the  pedicles.  Their 
apjiof      ?  In-vrT  borders  are  ron;_'li,  for  the  attachment  nf  tlie  lujaweritn  Ruhflam. 

The  Articular  Procesees,  four  in  number,  two  on  each  side,  spring  from  the 
junction  of  the  pedicles  with  the  lamimc.  The  two  superior  project  upward,  their 
articular  surfaces  being  directed  more  or  less  backward ;  the  two  inferior  {tfoject 
downward,  their  articular  surfaces  looking  more  or  less  forward. ' 

The  Spinous  Proceas  projects  backward  from  the  junction  of  the  two  laminfe, 
and  s<;rve»  for  the  attachment  of  muscles. 

The  Tkmnsvene  Rocowmib,  two  in  number,  project  one  at  each  side  from  the 
point  where  the  articular  processes  join  the  pedicle.  They  also  serve  for  the  attach- 
ment of  muscles. 

Character  of  thb  Osrvical.  Vertebra  (Fig.  113). 

The  Body  i«5  smaller  than  in  any  other  region  of  the  spine,  and  bmnder  from 
aide  to  side  than  from  before  backward.  The  anterior  and  posterior  surfaces  are 
flattened  and  of  equal  depth ;  the  former  is  placed  on  a  lower  level  than  the  latter, 
and  its  inferior  border  is  prolonged  downward,  so  as  to  overiap  the  upper  and  fore 
psirt  of  the  vertebra  below.  Its  upper  «?irfaec  is  concave  tran-:vrT«ely,  and  pre*«eTifs 
a  projecting  lip  on  each  side,  \i&  lower  surface  being  convex  from  side  to  side,  coo- 
care  from  Defore  backward,  and  presenting  lateruly  a  shallow  concavity,  which 
rec^ves  the  corresponding  projecting  lip  of  the  adjacent  vertebra.  The  ptdieles  are 
directed  obliqudy  ontwara,  and  the  superior  intervertebral  notches  are  deeper,  but 

'  It  mav.  ncrhap.  fn-  :ls  wdl  to  rvmiml  the  mder  that  the  dirKtion  of  •  furflMJe  k  dstermincd 

by  thjit  of  a  line  nrawn  at  right  angles  U>  iu 
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narrower,  than  the  inferior.  The  laininw  tire  narrow.  Ion;;,  thinner  ahove  than 
below,  and  overlap  caeli  other,  enclosing  the  spinal  foramen,  w  hich  is  very  large  and 
of  a  triangular  form.  Tbe  ^nnotis  jmtce*§e»  are  short  and  bifid  at  the  extremity, 
to  aiford  greater  extent  of  surface  for  the  attachment  of  muscles,  the  two  ilivisions 
being  often  of  unequal  sise.  They  increase  in  length  from  tbe  fourth  to  the  seventh. 

Fio.  m 


Oerrlcal  Vertebm. 

The  tranwerte  joroeeMet  are  short,  directed  downward,  outward,  aiul  forward,  bifid 
at  their  extremity,  and  marke«l  by  a  groove  along  their  upper  surface,  which  runs 
downward  ami  outward  from  tiro  superior  intervortchral  nf»tcli,  and  serves  for  the 
transuii^o^ion  of  one  of  the  t-ervical  nerves.  Thev  ure  situated  in  front  of  the  artic- 
ular prooeaseB  and  on  the  outer  side  of  the  pedicles.  Tbe  transverse  processes  are 
pierced  at  their  ba^^e  by  a  foramen,  for  the  transmission  of  the  vertdual  artery,  vein, 
and  plexus  of  nervc"*.  Each  process  is  foniied  by  two  r<K)ts :  the  anterior  root  arises 
from  the  side  of  the  bod^*,  and  is  the  houiologue  of  the  rib  in  the  dorsal  region  of 
the  spine.  Tbe  posterior  root  springs  from  the  junction  of  the  ]>edicle  with  tbe 
lamina,  and  corres|>onds  with  the  transverse  processes  in  the  (h>rsal  region.  It  is 
by  the  junction  of  the  two  that  the  foramen  for  the  verteliral  vts-d-  i>  foniu  il. 
The  extremity  of  each  of  these  roots  forms  the  anterior  and  jumtn  iur  tttbervh-H  ot 
the  transverse  procesBes.^  The  (xrtieular proeene*  are  oblique:  tbe  superior  are  of 
an  oval  form,  flattened  and  directed  upward  and  backward,  tbe  inferior  downward 
and  forward. 

The  peculiar  vertebrie  iu  the  cervical  region  are  the  first,  or  Atlm  ;  the  second, 
or  Asm  ;  and  the  seventh,  or  Vertthra  prommen*.  The  sreat  modifications  in  tbe 
form  of  the  a!l:>.-  and  axis  are  designed  to  admit  of  the  nodding  and  rotatory  move- 
ments of  lln'  ].r:i(\. 

The  Atlas  (Fig.  114)  is  so  named  from  supporting  the  globe  of  the  hea«l.  The 
chief  peculiarities  of  this  bone  are  that  it  has  neither  body  nor  spinous  process. 
The  body  is  detached  from  the  rest  of  tbe  bone,  and  Ibmis  the  o<lontoid  process  of 
the  second  vertebra,  while  the  parts  corresponding  to  the  pedicles  pa^ss  in  front 
and  join  to  fonn  the  anterior  arch.  The  ntlaf  consists  of  an  anterior  areh.  a 
posterior  arch,  and  two  lateral  masses,  i'he  anterior  arch  fonns  about  one-fiftli 
of  the  bone:  its  anterior  surfiice  is  convex,  and  presents  about  its  centre  a  iuberfk, 
for  the  attachment  of  the  T/ongus  colli  muscle ;  |>osteriorly  it  is  concjive.  and 
marked  by  a  smooth  ovnl  or  circular  facet,  for  articulation  with  tin-  odontoid  process 
of  the  axis.  The  upper  and  lower  borders  give  attaclimeut  to  ligauienis  which  con- 
nect it  with  the  occipital  bone  above  and  the  axis  below.    Tbe  poat^or  arch  fomis 

*  The  onterinr  lulxrcle  of  ihe  tramsverse  proo«w  ol  the  sixth  cervical  vcrtebni  is  t>t  larg<t>  sire,  miti 
il  lomettllieB  known  :i.<i '* ('Iias8aif;;nac'»,  or  the  i-nrotiil  tubercle."  It  is  in  ehwe  relation  with  the 
carotid  artery,  which  iies  in  front  and  a  little  eictemid  to  it ;  aa  thai,  M  wu  Am  pointed  out  by 
Chuneaignac,  the  vessel  can  with  caw  be  nmtpraMed  ngainal  it. 
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about  tWO>fift]uiof  tbe  oircmnfereiice  of  the  bone;  it  terminates  behind  in  n  ti/h.  rcle, 
which  i"*  tlie  rudiment  of  a  t>pinous  prwesf  and  ^iva^  origin  to  tlic  luctus  capitis 
p«iticus  minor.  Tlie  diminutive  &ize  of  this  proc^  prevents  anv  interference  in 
th«  moTemctit!!  between  it  and  the  cranium.  Tne  poeterior  part  of  the  arch  presents 
above  an  l  in-limd  a  rounded  for  the  attachment  of  a  ligament,  whilst  in  front, 
immfdt.ii.  1 V  behind  each  superior  articular  pro<'PKs.  in  a  groove,  sometitins  converted 
into  a  fommeu  by  a  delicate  bony  spiculum  which  arches  backward  tioiu  the  poste- 
rior extremity  of  the  superior  articular  process.  These  groo\  es  i  cpresent  the  supe- 
rior intervertebral  notches^  and  are  peculiar  from  being  situated  behind  the  articular 
prm-esse^,  instead  of  bpfnrr  them,  as  in  the  other  verte1»r:T\  They  serve  for  the 
transmii«siou  of  the  vertebral  artery,  which,  ascending  through  the  foramen^  in  the 
transverse  process,  winds  round  the  lateral  mass  in  a  direction  backward  and  inward. 


Pint  Oervtaal  VerMbn^or  Atln. 

Tliey  also  transmit  the  suboccipital  nerves.  On  the  under  suifnoe  of  the  posterior 
arch,  in  the  same  situation,  are  two  other  grooves,  place<l  behind  the  latenil  mavises 
and  representing  the  inferior  intervertebral  notches  of  other  vertebrse.  They  are 
much  less  marked  than  the  superior.  The  lower  border  also  gives  attachment  to  a 
ligament,  which  connects  it  with  the  axis.  The  hifrral  nias»''!*  nre  thr  nuist  bulkv 
and  solid  part«  of  the  atlas,  in  order  to  support  the  weight  of  the  head ;  they  pre- 
sent two  articulating  processes  above  and  two  below.  The  two  superior  are  of*  large 
size,  oval,  concnve,  and  approach  toward  one  another  in  front,  but  diverge  l)eliind ; 
they  are  directftl  upwnnl.  inward,  and  n  litrle  h.ukward.  forming  n  kind  of  cu]i  for 
the  condvie**  of  the  «x'cipital  bone,  and  are  adnmably  adapted  to  the  nodding  move- 
ments Ol  the  head.  Not  unfrequently  they  are  partially  subdivided  by  a  more  or 
less  deep  indentation  which  encniru  lies  upon  each  lateral  margin.   »rhe  inferior 

articular  proces.sen  are  circnbir  in  ionn.  llattened  or  slightly  coneave.  mid  directed 
downward  and  inward,  articulating  with  the  axis  and  permitting  the  rotatory  move- 
ments. Just  bdow  tiie  inner  margin  of  each  superiw  articular  sur&oe  is  a  smsll 
tubercle,  for  the  attachment  of  a  ligament  which,  stretching  across  the  ring  of  the 

atlfi'i,  divide^  it  into  two  une<jtinl  parT«.  the  :intcrrf)r  or  smaller  seir"i<*nt  reeeiviiii^ 
the  odontoid  proce8.»*of  the  axis,  the  jMjsterior  allowing  the  transmission  of  the  spinal 
cord  and  its  membranes.  This  part  of  the  spinal  canal  is  of  considerable  sise,  to 
aflbrd  space  for  the  spinal  cord,  and  hence  lateral  displacement  of  the  atlas  may 
oci*ur  wiflioiit  compression  of  the  -pinal  cord.  The  transverse  processes  are  of  large 
size,  project  directly  outward  lioni  the  lateral  masses,  and  «crve  for  the  attachment 
of  special  muscles  which  ai<sist  in  rotating  tlie  head.  They  are  long,  not  bifid,  and 
-T>erforftted  at  their  base  by  a  canal  for  the  vertebral  arteiy,  which  is  directed  from 
below,  up^vard  and  backward. 

The  Axis  (Fig.  llo)  is  so  named  froyrj  forming  the  pivot  upon  which  the  head 
rotates.     1  lie  most  distinctive  character  of  this  bene  is  the  strong  prominent  pro- 
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cess,  tooth-like  in  form  (hence  the  name  odontoid),  which  rises  perpendicnhirly  from 
the  upper  part  of  the  hody.  The  hod//  is  of  a  triant^ular  form,  deeper  in  front  than 
tehiud,  and  prolonged  downward  anteriorly  oo  as  to  overlap  the  upper  and  fore  part 
of  the  acyacent  vortebra.   It  presoits  in  front  a  median  longitndiiial  ridge,  sepurat- 
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ing  two  lateral  depressions  for  the  attachment  of  the  Lon^s  colli  muscle  of  either 
side.  The  odontoid  proeeM  presents  two  articulating  surfaces :  one  in  firont,  of  an 
oval  form.  f<tr  articulation  with  the  atlas:  aimtlicr  behind,  for  the  transverse  lipi- 
ment,  the  latter  fre<|uently  cncroa<  hin<:  on  the  sitles  of  the  ]»rocess.  The  apex  is 
pointed ;  Just  below  it  the  process  is  somewhat  enlarged,  and  presents  on  either  side 
a  rough  impre8aion»  for  the  attachment  of  the  odontoid  or  check  ligaments,  which 

connect  it  to  the  occi]»itnl  bone: 
the  ba.^e  of  the  process,  w  here  it  is 
attached  to  the  body,  is  constricted, 
so  as  to  prevent  displaoemoit  lirom 
the  trau.'ivei-se  liorament,  which  binds 
it  in  this  situation  to  the  anterior 
arch  of  the  atlas.  i?ometimes,  how- 
ever, this  pro(;ess  doee  become  die- 
placed,  es})eciaUy  in  children,  in 
whom  tlir  lipramcnts  are  more  re- 
laxed: instant  death  is  the  result 
of  this  accidrat  The  pedieUt  are 
broad  and  strong,  especially  their 
anterior  extremities,  which  coalesce 
with  the  sides  of  the  body  and  the 
root  of  the  odontoid  prooees.  The 
tamino'  are  thick  and  strong,  and 
tlie  spinal  foramen  l;ii  i:<'.  '  ut  ^miller 
than  that  of  the  atlas.  The  tfupe- 
rior  articular  -mtrfaces  are  round, 
slightly  convex,  directed  upwanl 
an(l  outward,  and  are  peculiar  in 
beinjr  suj)ported  oti  the  body,  j)cdi- 
cles,  and  transverse  processes.  The  inferior  articular  surfaces  have  the  same  direc- 
tion as  those  of  the  other  cervical  vertebrae.  The  wuperior  interverttbral  notchet  ar6 
very  shallow,  and  li* behind  the  arti(  ulnr  proeesses ;  the  inferior  in  front  of  them,  as 
in  the  other  cervical  vertebne.  The  fr(ynftrrrsf  prori'Hut  H  are  very  sniall.  not  bifid, 
and  perforated  by  the  vertebral  foramen  or  foramen  for  the  vertebral  artery,  which 
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U  directed  obliquely  upward  and  outward.  The  $fnnou$  proce»%  is  of  large  size, 
wy  strong,  de<?ply  channelled  on  it«  under  surface,  and  presents  a  bifid  tubercular 
extremity  for  tii«  attachment  of  muBdes,  which  serve  to  rotate  the  head  upon  the 
i|)iiie. 

SeTenth  Oervioal  (Fig.  110). — The  most  dbtinctive  character  of  this  vertebra 
n  the  exwtenee  of  a  very  long  and  prominent  spinous  process;  hence  the  name 
••vertebra  prominens."  This  process  is  thick,  nearly  horizontal  in  direction,  iwi 
bifurcated,  and  lias  attacbe<l  to  it  the  liizamentuni  nuclw.  [On  floxinn  of  the  head 
and  neck  in  the  living  model  this  spine,  and  sometimes  those  of  the  sixth  cervical 
iod  first  dorsal,  become  very  prominent.]  The  trangverse  proeest  is  usually  of 
lu)te  sise,  especially  its  poaterior  root ;  its  upper  Bur&ce  has  usually  a  shallow  groove, 
an  f  it  seldom  presents  more  than  a  trace  of  bifurcation  at  it^  extrraiitj^.  [Occasion- 
ally the  anterior  part  of  the  transverse  process  is  developed  into  a  cervical  rib.]  The 
venebral  foramen  is  sometimes  a^i  large  a^  in  the  other  cervical  vertebne,  [but  is] 
asually  smaller  on  one  or  both  sides,  and  sometimes  wanting.  On  the  left  side  it 
oecasionally  gives  passage  to  the  vertebral  artery ;  more  mquently  the  vertebral 
ma  tiavenes  it  on  botli  sides;  but  the  usual  amng^otient  is  for  l>oth  artery  and 
rein  to  pass  through  the  foramen  in  the  transvorso  process  of  the  sixth  cervical. 
fOa-asionally  the  vessels  do  not  cuter  the  vertebral  foramina  till  they  get  to  the 
nfth,  or  even  the  fourth,  vertebra.] 

OhABAOTBBB  of  THB  DoB8A1«  VinBfnBBRJD, 

The  bodies  of  the  dorsal  vertebrae  resemble  those  in  the  cervical  and  lumbar 
regioos  at  the  reqMctive  ends  of  this  portion  of  the  spine ;  but  in  the  middle  of  the 
wml  r^ion  their  form  is  very  characteristio,  being  heart-shaped  and  as  broad  In 

thf  antcro-iwsterior  as  in  the  lateral  direction.  They  are  thicker  behind  than  in 
front,  tlat  above  and  below,  convex  and  prominent  in  fnmt.  deeply  ooneavc  behind, 
slightly  constricted  in  front  and  at  the  sides,  and  marked  on  each  side,  near  the  root 
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of  the  pedicle,  by  two  demi-f.cets,  one  above,  the  other  below.  These  nre  covered 
*^ith  cartilage  in  the  recent  state,  and  wlun  urtlcidated  with  the  adjoining  vertebrae 
fcnii,  with  the  intervening  fibro-cartilage,  oval  surfaces  for  the  reception  of  the 
^Mds  of  the  corresponding  ribs.   The  ^didet  aro  directed  backward,  and  the 
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inferior  intervertebral  notches  are  of  lur^re  size  and  deeper  tlmn  in  any  other  ng^oA 
of  tlio  spine.  'J'lie  (nminrr  are  broad,  thick,  and  imbricated  ;  that  is  to  say,  over- 
lap one  another  like  tiles  on  a  roof.  The  spinal  furaiueu  is  small  and  of  a  circular 
form.  The  articular  proeetset  are  flat,  nearly  vertical  in  direction,  and  project 
from  the  upper  and  lower  part  of  tin-  p<  iliclcs,  the  superior  being  directed  back- 
ward and  a  little  outward  and  upward,  the  inferior  forward  and  a  little  inward  and 
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downward.  The  franxn  rsr  j>roi-rKX)-x  arise  from  the  same  jiarts  of  the  arch  as  the 
posterior  roots  of  tlie  transverse  processes  in  the  neck,  ami  are  situated  behind  the 
articular  processes  and  pedicles;  they  are  thick,  strorifr,  and  of  great  length, 
directed  obliquely  backward  and  outward,  presenting  a  clubbed  extremity,  which 
is  tipp(><l  on  its  anterior  part  hy  a  small  concave  surface,  for  articulation  with  the 
tubercle  of  a  rib.    Besides  the  articular  .facet  for  the  rib,  two  indistinct  tubercles 
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m.iv  be  seen  risin-'  from  the  extremity  of  the  tnmsverse  processes,  one  near  the 
apper,  the  other  near  the  lower  border.  In  man  they  are  com  pit  rati  vely  of  small 
aise.  and  ^erve  only  for  tlie  attachment  of  mtiades*  But  in  some  animals  they 
attain  conj^itltMiible  magnitude,  either  for  the  purpose  of  more  closely  connecting  the 
fifgments  of  this  portion  of  the  ?'ptTic  or  for  muscular  and  ligamentous  attachment. 
The  4pintius proceiMcs  arc  loug,  triangular  in  form  (bayonct-shapcd),  directed  obliquely 
liowiiinunl)  and  t^wnate  in  a  tubercular  extremity.  Tbey  overlap  one  another  from 
the  fifth  to  the  eiglitli,  but  are  less  oblique  in  direi-tion  alwve  and  below. 

The  peculiar  dorsal  vertebrse  are  the  /r«^  ninUiy  tenths  elevenUtf  antl  twelfth 
(Fig.  118). 

The  First  Dorsal  Vertebra  presents,  on  each  side  of  the  5<Mfy,  a  single  entire  . 
articular  facet  for  the  head  of  the  first  rib,  and  a  half-facet  for  the  upper  half  of 

the  .«iecond.  The  upper  HurfsK-e  of  the  bixly  is  like  that  of  a  cervieal  vertebrti.  being 
broad^  transversely  concave,  and  lipped  ori  each  side.  The  articular  mrjaces  are 
oblique,  and  the  tpinoua  proeeBt  thick,  long,  and  almost  horizontal. 

The  Ninth  Dorsal  has  no  demi-facet  below.  In  s()me  sulyects.  however,  the 
ninth  bns  u\  r,  (bum-faoets  on  each  side;  then  the  tenth  has  a  demi-tacet  at  the  upper 
part,  none  below. 

The  Tenth  Dorsal  has  (except  in  the  cases  just  mentioned)  an  ^tire  articular 
fiMset  on  each  side  above,  which  is  partlj  placed  on  the  outer  surfiice  of  the  pedicle. 

It  ha**  n     !'  Tiii-fafr't  below. 

In  the  Eleventh  Dorsal  the  body  approaclus  in  ii»  fonn  and  size  to  the  lumbar. 
The  articular  facets  for  the  heads  of  the  ribs,  one  on  each  side,  are  of  large  size, 
and  placed  chiefly  on  the  pedicles,  which  are  thicker  and  strnn.^  i  in  this  and  the  ' 
next  vertebra  than  in  nny  otlior  part  of  tlic  dorsal  rcirioii.  '1  lu-  (ramtrrrff  pro- 
cesses are  very  short,  tulwrcular  ;it  their  extremities,  and  have  i><»  articular  firfts 
for  the  tubercles  of  the  ribs.  Tiie  spinous  process  is  short,  neai  ly  horizontal  in 
direction,  and  presents  a  slight  tendency  to  bifurcation  at  its  extremity. 

The  Twelfth  Dorsal  has  the  same  general  chanictei"S  a.s  the  eleventh,  but  may 
be  di-stinguished  from  it  by  the  inferior  articular  prores.«es  being  convex  and  tunicd 
outward,  like  thase  of  the  lumbar  vertebne ;  by  the  general  form  of  the  body,  lami- 
nae, and  spinous  process,  approaching  to  that  of  the  lumbar  vertebrae;  and  by  the 
trsnsverae  proce**.<*es  being  short*  r,  and  marketl  by  thiw  elevations,  the  Mperior, 
inferior,  ancl  external  tubercb-?^,  which  correspond  to  the  manimillarv.  accessory,  and 
Uausverse  processes  of  the  lumbar  vertebne.  Traces  of  similar  elevations  are  usu- 
ally to  be  found  upon  the  other  dorsal  vertebne.   (  Vide  antea.) 

Oharactbbs  or  tsb  Lxtmbab  Vebtebbjb. 

The  tiombar  Vertebrae  (Fig.  119)  are  the  largest  segm^ts  of  the  vertebral 

coluiiiii.  The  hoilji  is  large,  broader  from  side  to  siiU-  tluan  from  before  backward, 
?lig]>tly  ihioker  in  friMit  than  hchind,  flattencfd  or  sl'iLrlitly  concave  above  and  below, 
concave  behind,  and  deeply  constri(?te<l  in  front  and  at  ihe  sides.  pri;?;eniing  promi- 
nent margins,  which  afTord  a  broad  ba««i3  for  the  support  of  the  su{^>erincumbent 
weight.  The  pedklen  are  vt-rv  strong,  directed  backward  from  the  upper  part  of 
the  bodies;  con^eqiieiitly  tin-  inferior  intervertebral  nnrr)ie<  are  of  lanje  size.  The 
lainiinf  are  short,  but  broad  and  strong,  and  the  foramen  triangular,  larger  than  in 
tlje  dorsal,  smaller  than  in  the  cervical  regi<m.  The  xHfierior  articular  procemca 
are  concjive.  and  look  almost  directly  inward :  the  iuf trior,  convex,  look  outward 
and  a  little  forward  :  the  former  are  separated  by  a  much  w  ider  interval  than  the 
latter,  embracing  the  lower  artietilntin.r  pr<iet'S.><eH  of  the  vertebra  above.  The  traiix- 
verse  proeeMCS  are  long,  .slender,  dueeu  d  traiusversely  outward  in  the  upper  three 
lumbar  vertebrae,  slanting  a  little  upward  in  the  lower  two.  They  are  situated  in 
front  of  the  articular  processes,  instead  of  behind  them,  as  in  the  dorsal  vertebne. 
and  are  by  some  anatomists?  considered  homologous  with  the  ribs,  nf  flip  two  tuber- 
cles uoti<^  in  connection  with  the  iransvei'se  processes  in  the  dorsid  region,  the 
superior  ones  become  connected  in  this  region  with  the  back  part  of  the  superior 
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articular  processes,  and  have  recdved  the  nainc  nf  mainniiUarjf  proeeeae^;  the  infe- 
rior are  represented  by  a  small  process  pnintin;:  downward,  situated  at  the  hack  part 
of  the  base  of  the  transverse  process,  and  called  the  acce»Hory  processes.  Although 
in  man  these  are  comparatively  small,  in  some  animab  they  attaun  ceonderable  nie, 
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ard  si'rve  to  lock  tlie  verrobriT'  tnoro  closely  tojjether.  The  gpinitrm  prort/tufH  are 
thick  and  broud,  somewhat  ({Uiuiriiaterul,  horizontal  in  direction,  thicker  beluw  than 
above,  and  terminate  by  a  rough,  uneven  border* 

The  Fifth  Ltimbar  Vertebra  is  charactoiied  by  having  the  body  miicli  thicker 
in  front  than  behind,  wliich  accords  w  ith  the  prominence  of  the  sacro-vertebml  artic- 
ulation; b^  the  smaller  size  of  its  spinous  process;  b^'  the  wide  interval  between  the 
inferior  articulating  processes ;  and  by  the  greater  nse  and  thieknees  of  its  trms- 
vene  processes. 

Structure  of  the  Vertebrse. — The  stni'  tiirc  of  a  vcrtdtri  differs  in  different 
parts.  The  body  is  composed  of  light  spongy  cancellous  tissue,  having  a  thin 
ooating  of  compact  tiasue  on  its  external  sarface,  perforated  by  numerous  oriiicee, 
some  of  lar<;e  size,  for  the  passjige  of  vessels ;  its  interior  tt  traversed  by  one  or  two 
larjxc  canals  for  the  reception  of  veins,  which  coiiv('r.re  toward  a  sin^rlc  lar<;e  irreg- 
ular aj>erture  or  several  small  ajH  rtures  at  the  posterior  part  of "  the  body  of  each 
bone.  The  arch  and  processes  liiojictiug  from  it  have,  on  the  contrary,  an  exceed- 
ingly thick  covering  of  compact  tissue. 

Development. — Each  vertebra  is  formed  of  three  |)rimary  cartilaginous  portions 
(Fig.  1'20) — one  for  each  lamina  and  it.s  processes,  ami  one  for  the  body.  Ossifica- 
tion commences  in  the  lamimc  about  the  sixth  week  of  ftetal  life,  in  the  situation 
where  the  transverse  processes  afterward  project,  the  ossific  grannies  shooting  back- 
ward  to  the  spine,  forward  to  the  bo<ly,  and  outward  into  the  transverse  and  articular 
proces.ses.  ().>isification  in  tlic  body  conimenccs  in  the  middle  of  the  cartilnt'i'  abr>ut 
the  eighth  week.  According  to  some  authors,  os.sifjcation  commences  in  the  hiuuuse 
only  in  the  upper  vertebrte — i.  e.  in  the  cervical  and  upper  dorsal.  The  first  oesific 
point  in  the  lOWer  vertebrse  is  that  which  is  to  form  the  body,  the  asseous  centres 
for  the  laminne  appearing  at  a  siibstH|uent  period.  At  birth  these  three  pieces  are 
perfectly  separate.  During  the  first  year  tiie  laminse  become  united  behind  by  a 
portion  of  cartilage  in  which  the  spinous  process  is  ultiniatdy  formed,  and  thus  the 
arch  is  completed.  About  the  third  year  the  body  is  joined  to  the  ai  ch  on  each  side 
in  such  a  UKinner  tliiit  the  hcniy  is  fonned  from  tlie  three  original  eeiitr(>s  of  ossifica- 
tion, the  amount  contributed  by  the  pedicles  increasing'  in  extent  from  below  upward. 
Thus  the  bodies  of  the  sacral  vertebne  are  formed  almost  entirdv  from  the  central 
nuclei:  the  bodies  of  the  lumbar  are  formed  laterally  and  behind  by  the  pediclee: 
in  the  dors;»I  region  the  pedicles  a<lvance  as  far  forward  as  the  articular  depressions 
for  the  head  of  the  ribs,  forming  these  cavities  of  reception,  and  in  the  neck  the  lat- 
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eral  portions  of  the  bodies  are  formed  entirely  by  the  advtnoe  of  the  pedicles.  Before 
pnbertjr  no  other  changes  oooar,  excepting  a  gradual  increase  in  the  growth  of  diese 
prinmy  centres*  the  uppw  and  under  surfaces  of  the  bodies  and  the  ends  of  the  trans- 
Terse  and  spinous  processes  being  tippetl  with  cartihiLie,  in  which  ossific  granules  are 
not  as  yet  «leiM»site«l.  At  sixteen  years  (Fig.  121)  tour  secondary  centres  appear — 
one  for  the  tip  ut'  ea^^h  tr<insverse  process,  and  two^metimes  united  into  one)  lor  the 
«iid  of  the  spinous  procosB.  At  twen^-one  Years  (Fig.  122)  a  thin  circular  epiphysial 
plite  of  bone  is  formed  in  the  layer  or  cartuage  situated  on  the  upper  and  under  sur- 
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(aces  of  the  bo(iy,  the  former  hoinr:  the  thicker  of  the  two.  All  these  become  joined, 
tod  the  bone  is  completely  formed  about  the  thirtieth  year  of  life. 

Exceptions  to  this  mode  of  development  occur  in  the  first,  second,  and  seventh 
cervical,  and  in  the  vertebne  of  the  lumbar  region. 

The  Atlas  (Fig.  123)  is  developed  by  two  primary  centres  and  by  one  or  more 
epiphyses.  The  two  primary  centres  are  destine*!  for  the  two  lateral  or  neural 
Biai«ses,  the  ossification  of  which  commences  generally  about  the  eighth  week,  near 
the  articular  processes,  and  extends  backward :  these  portions  of  bone  are  separated 
from  one  another  behind,  at  birth,  by  a  narrow  interval  filled  in  with  cartilage. 
Between  the  socojid  :ind  third  vears  they  unite,  either  directly  or  tlirouL'h  the  me<linTn 
of  an  epiphysial  centre  developed  in  the  cartilage  near  their  jioint  of  junction.  The 
Ulterior  arch  at  birfh  is  altogether  cartilaginous,  and  this  portion  of  the  athts  is  com- 
pleted by  the  gradual  extension  forward  and  ultimate  junction  of  the  two  neural  pro- 
-•  --t.-i.  Occasionally,  a  .separate  nucleus,  which  appears  about  the  end  of  the  first  year 
after  birth,  is  develope<l  in  the  anterior  arch,  which,  extending  laterally,  joins  tlie  neu- 
ral processes  in  front  of  the  pedicles;  or  there  are  two  nuclei  developed  in  the  ante- 
rior arch,  one  on  either  side  of  the  median  line,  which  join  to  fomi  a  single  mass, 
■fterward  united  to  the  lateral  portions  in  fipont  of  the  articulating  processes. 
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The  Axis  (Fig.  124)  is  developed  by  six  centres.  The  body  and  arch  of  this  bone 
are  formed  in  the  tsame  manoer  i\»  tlie  corresponding  part»  in  the  other  vertebne — 
one  centre  for  the  h)wer  part  of  the  body  and  one  for  each  lamina.  The  odontoid 
process  consists  originally  of  an  extension  upward  of  the  carfilarrinoiis  mas?  in  which 
the  lower  part  of  the  body  is  formed.  At  abuui  the  sixih  month  ot  fueial  life  two 
osseous  nuclei  make  their  appearanoe  in  tbe  base  of  this  proeeaa :  th^  are  placed 
laterally,  and  join  before  birth  to  form  a  conical  bilobed  mass  deeply  cleft  above : 
tlic  interval  between  the  cleft  and  the  summit  of  the  process  is  fonnod  bv  a  vvr.1.'.>- 
fihaped  piece  of  cartilage,  the  base  of  tbe  process  being  separated  from  the  boay  i>y 
a  cartilaginous  intervu  which  graduallj  becomes  ossified,  sometimes  bj  a  separate 
epiphysial  nucl^u.  Finally,  as  Dr.  Humphry  has  demonstrated,  the  »pex  of  tbe 
o<kint<)i<l  process  has  a  separate  nucleus. 

Tbe  Seventh  Cervical. — Tbe  anterior  or  costal  part  of  the  transverse  process 
of  the  sevQDtb  cervical  is  developed  from  a  separate  osseous  centre  at  about  the  sixth 
month  of  foetal  life,  and  joins  the  body  and  poeterior  division  of  the  transverse  pro* 
cess  between  the  fifth  and  sixth  years.  Sometimes  this  process  coiitinnw  as  a  sepa- 
rate piece,  and,  becoming  lengthened  outward,  constitute  what  is  known  as  a  cer- 
vical rib. 

The  Lrunbar  Vertebree  (Fig.  125)  have  two  additional  rentn-ti  (be^i<l(  s  those 
penilinr  to  the  vertehnr  irrncrally)  for  tlie  tnammillary  tubercles,  which  project  from 
the  back  part  of  ilie  superior  articular  processes.  The  transverse  process  of  the  first 
lumbar  is  sometimes  develojKrd  as  a  separate  piece,  which  may  remain  permanent!}' 
unconnected  with  the  remaining  portion  of  the  bone,  thus  forming  a  lumbar  rib— a 
peculiarity  \\liicli  is  rarely  met  \vith. 

Progrress  of  Ossification  of  the  Spine  generaUy. — Ossification  of  the  lamime 
of  the  vertebrae  commences  at  tlic  upper  part  ot  the  spine,  and  proceeds  gradually 
downward ;  hence  the  frequent  occurrence  of  spina  bifida  in  tbe  lower  part  of  the 
spinal  column  [frcnn  non-union  posteriorly  of  the  two  centres  for  the  laminjc].  Osj<i- 
fication  of  the  luMlies.  on  tlie  other  liutul,  ooinnipnces  a  littl*'  below  the  centre  of  the 
spinal  column  ^aboui  the  ninth  or  tenth  dorsal  vertebra^,  and  extends  Iwth  upward 
and  downward.  Although,  however,  the  ossific  nuclei  make  their  fint  appearance 
in  the  lower  dorsal  vertehne,  the  lumbar  and  first  sacral  are  those  in  which  these 
nuclei  are  largest  at  '  ir'li 

Attachment  of  Muscles. — To  the  Atlas  are  attached  nine  pairs :  the  Longus 
ooUi,  Rectus  anticus  minor,  Rectus  lateralis.  Rectus  posticus  minor,  Obliquus  supe- 
rior and  inferior,  Splenius  colli,  Levator  anguli  scapulec,  and  First  Intertransvene. 

To  the  Axis  are  attaelied  eleven  pain*:  the  Lotf^iis  cnlli.  Ohlifpins  inferior.  Rec» 
tus  posticus  major,  Semispinalis  colli,  Multifidus  spinac.  Levator  anguli  scapuke* 
Splenius  colli,  Scalenus  medins,  Transversalis  colli.  Intertrensversnles.  Interspinales. 

To  the  remaining  vertehne  generally  are  attached  thirty-five  pairs  and  a  single 
mus<-le  :  (tnifriorhf.  the  Rci'tus  anticus  major,  Lonz""^  cftlli.  Scalrmi.-  aiitieu^.  niedius, 
and  [Mtsticus,  Psoas  magnus.  I'soas  parvus.  Quadrutus  luuiltorum.  L>iaphi'agni, 
0bli<juus  intcrnus,  and  Transversalis ;  posU-riorhf^  the  Trapezius,  Latissimus  dorsi, 
L(  \  ,iti.r  anguli  scapulae.  Rbomboideus  major  and  minor.  Sermtus  jwsticus  superior 
and  inferior,  Splenius,  Erector  spinje.  Sacro-himbalis,  Longi.Hsimus  <lorsi,  .Spinalis 
doi-si.  Cervicalis  a.»ieendens.  Transvei'saii's  enHi.  Trachelo-niastoid,  Complexus.  Riven- 
ter  cervici.s,  Semispiualis  dorsi  and  colli,  .Muliitidus  spinic,  Rotatores  spinas,  Inter- 
spinales,  Supraspinales,  Intertransversales,  Levatores  costarum. 

Sacbal  and  Cocx^tgbai.  Vbbtbbrjb. 

The  Saoral  and  Coccygeal  Vertebrse  consist,  at  an  early  ]K'nod  of  life,  of  nine 

separate  j>ieccs.  which  are  united  in  the  adult  so  as  to  form  two  bones,  five  entering 
into  the  formation  of  the  sacrum,  four  into  that  of  the  coccyx.  Occasionally  the 
coccyx  consists  of  five  bones.' 

The  -Saorum  {werm^  sacred)  is  a  large  triangular  bone  (Fig.  12ti)  situated  at 

1  Dr.  Httmphrj  dcacrlbw  thb  n»  tb«  qbimJ  compavilioa  of  the  eoocyx  (On  (Ac  SleTeton,  p.  460). 
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die  lower  part  of  the  vertebral  column  and  at  the  upper  and  back  part  of  die  pelvic 

cavity,  where  it  is  iii!*ertc<l  like  a  we«Ii:e  betwecii  thf  two  innoini'iatr  liones,  its  upper 
part,  or  base,  articulating  with  the  la.st  lumbar  vertel>ru.  its  x  with  the  coccyx. 
The  menm.  it  carved  upon  itaelf,  and  placed  very  oblitjiK-lx ,  it>  u])per  extremity  pro- 
jectiug  fimrard,  and  fofming,  with  the  laist  lumliHr  vertebra,  a  yery  prominent  angle 
callcHl  tlie  f>n>)ii»nf"n/  or  n'trro-i'.'ft'  hral  an'jlf,  whilst  its  central  part  is  directed  back- 
ward, ao  m  to  give  increased  capacity  to  the  pelvic  cavity.  It  presents  tur  examiua- 
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bacruui,  aat«rior  nurCaoe. 


tion  an  anterior  and  posterior  surface,  two  luterul  ti-urfaces,  a  base,  an  u|k'X,  and  a 
central  canal. 

The  anterior  surface  is  concave  from  above  downward,  and  slightly  so  from  si<le 
to  Mde.  In  the  iniddlf  nvo  seen  futir  tninsverse  rifltres.  indicatinfr  the  ori;jrin:il 
division  of  the  bone  into  iive  separate  pieces.  The  jwrtions  of  bone  intervening 
between  the  ridges  correspond  to  the  bodies  of  the  vertebrte.  The  body  of  the  first 
segment  is  of  large  size,  and  in  form  i  c-cmbles  thftt  of  a  lumbar  vertebra  ;  the  sia- 
ceriliiig  ones  (liininish  in  size  fnun  alxivc  <l<»wnward,  are  flattened  fmm  before  liack- 
ward,  and  are  cur\'ed  so  as  to  accommodate  them.selve.s  to  the  form  of  the  sacrum, 
being  concave  in  front,  convex  behind.  At  each  end  of  the  ridges  above  mentioned 
are  seen  the  anterior  gacraf  foramina,  analo'jous  to  the  intervertebral  foramina,  four 
in  !)iiTiib»<r  on  each  sitie.  somewhat  rotinded  in  funn.  <liitiinis]iini:  in  xize  fmni  ab'tvo 
doMiiwurd,  and  directed  outwaird  and  forward;  they  transmit  the  anterior  branches 
of  the  sacral  nerves.  External  to  the^e  foramina  is  the  lateral  wee,  conti8tin«r.  at 
an  early  period  of  life,  of  separate  sei:ments ;  the>e  become  blended  in  the  a^lult 
with  the  bodies,  with  each  otlier.  an<l  with  tlie  [losierior  nan-v.  v-c  |iro»  <-;«cs.  Kach 
lateral  mass  is  traversed  by  four  broad  shallow  grooves  which  lodge  the  anterior  sacral 
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nerves  as  tbey  pass  outward,  the  grooves  1)elng  9«puBtedbj  promment  ridgwof  bone 
which  give  fitt:i( liinont  to  the  slips  of  tlie  Pvriformis  muscle. 

If  ft  vertical  section  is  made  through  the  centre  of  the  bone  (Fig.  127),  the  bodies 

are  seen  to  be  united  at  their  eiromnference 
by  bone,  a  wide  interval  b^ng  leA  centrally, 
which,  in  the  i  LOt  iit  state,  is  fille<l  bv  intor- 
vertebral  substance,  in  some  boneb  this 
nnioa  ia  more  complete  between  the  lower 
e^menta  thnn  between  the  upper  ones. 

The  poaterior  surface  (Fig.  12>^)  is 
convex,  and  much  narrower  than  the  an- 
terior. In  the  middle  line  arc  three  or 
four  tubercles,  which  represent  the  rudi« 
mentary  spinous  procc**Be8  of  the  sacral 
vertebnc.  Of  the;«e  tubercles,  the  first  in 
usually  promiufut  and  perfectly  distinc-t 
from  the  rest;  the  second  and  third  are 
either  j<eparate  or  united  into  a  tubercular 
rifliff'.  which  (liTninishf'«  in  sizr>  from  abnve 
do\^invard  ;  the  fourth  u.><(uiHv,  and  the  tilih 
always,  remaining  undeveloped.  External 
to  the  spinous  procts'.ses  on  eacli  side  arc 
the  hwinft,  hxiVM\  and  wvW  marked  in  the 
first  thi  te  pieces,  sometimes  the  fourth,  and 

generally  the  fifth,  being  undeveloped ;  in 
lis  situation  the  lower  end  of  the  sacral 
canal  if  r\p(ised.  [In  severe  bed-s<in»«  tlii»5 
canal  is  ^ouietimes  opened  here  by  .slough- 
ing, and  may  be  followed  by  spinal  men- 
ingitis, etc.]  External  to  tlie  lamin«  »  a 
lint-nr  scries  of  iiiili>tiuct  tubercles  repre- 
senting tiie  ortieuiar  profcasfs ;  the  upper 
pair  are  large,  well-developed,  and  corre- 
spond in  shape  and  direction  to  the  superior 
articulating  procc-ses  of  a  lumbar  vertebra ; 
the  second  and  third  are  small ;  the  fiuirth 
aiid  fifth  (usually  blended  together)  are 
situated  on  each  side  of  the  sacral  canal :  they  are  called  the  Merai  «on»ua,  and 
articulate  with  the  cornua  of  the  coccyx.  Extem.il  to  the  articular  processes  are 
the  four  po»t*-rmr  unrrrff  foramina  :  tliey  are  snmller  in  size  and  los-^  re;rular  in 
form  than  the  anterior,  and  ti-ansmit  ilie  posterior  branches  of  the  saeial  nerves. 
On  the  outer  side  of  the  posterior  sacnd  foramina  is  a  series  of  tubercles*  the 
rudimentary  tratmu  /m  j/roee»Be»  of  the  sacral  vertebrae.  The  first  pair  of  trans- 
verse tubercleis  nrr  <i{'  lai^.'o  size,  very  distinct,  and  corresp<»nd  with  each  su|)erior 
angle  of  the  bone ;  the  .*econ<l,  small  in  size,  enter  into  the  formation  of  the  sacro- 
iliac articulation ;  the  third  give  attachment  to  the  oblique  fasciculi  of  the  posterior 
sacro-iliac  ligaments,  and  the  fourth  and  fifth  to  the  great  sacroHSciatic  ligaments. 
The  interspace  betw(H>n  the  spinous  and  transverse  pri>epsso«  on  the  hack  <>f  the 
sacrum  prints  a  wide  shallow  concavity  called  tlie  mcral  groove :  it  is  continuous 
above  with  the  vertebral  groove,  and  lodges  the  origin  of  the  Erector  spime. 

The  lateral  surfoce,  broad  above,  becomes  narrowed  into  a  thin  edge  below. 
Its  tipper  half  presents  in  front  a  broad  ear-shaped  surfarf  for  nrfirnlation  witli  the 
ilium.  This  is  calleil  the  ouricidar  surface,  and  in  the  fresh  state  is  coated  with 
fibro-cartilage.  It  is  bounded  posteriorly  by  deep  and  uneven  impressions,  for  the 
attachment  of  the  posterior  8acro>iU8C  ligaments.  The  lower  half  is  thin  and  sharp^ 
and  gives  attaelimont  tn  tlio  fjrrat-er  nnd  le^-^cr  «aorn-<riatic  liu'aments,  and  t"  -'>Mif' 
fibres  of  the  Uluteus  maximus;  below,  it  presents  a  deep  notch,  which  is  converted 
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into  ft  foramen  by  articulation  with  the  transverse  process  of  the  upper  piece  of  the 
eoeeirx,  and  transmits  the  anterior  branch  of  the  fifth  sacral  nenre. 

The  base  of  the  sacrum,  which  is  broad  and  expanded,  is  directed  upward  and 

fon^anl.  In  the  miildlo  is  seen  an  oval  articular  surface  which  corresponds  with 
the  under  surtUco  of  the  hixly  of  the  htst  lumbar  vertebra,  bounded  behind  by  the 
Urge  tnauijular  orifice  of  the  sacral  canal.  This  orifice  is  formed  behind  hy  the 
flpiiHHiB  process  and  laminse  of  the  first  sacral  vertebra,  whilst  projecting  firom  it 
on  each  side  are  the  superior  articular  processes:  •  they  are  oval,  concave,  directed 
backward  and  inward,  like  the  snjH'rior  articular  processes  of  a  lumbar  vertebra; 
ainl  in  front  of  each  articular  process  is  an  intervertebral  notch  wliich  forms  the 
lower  half  of  the  last  intervertebral  foramen.  Lastly,  on  each  side  of  the  oval 
wtieidar  siirfiu»  is  a  broad  and  fiat  triangular  sorfiuje  of  bone  which  extends  out- 
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Sacnim,  potterior  nirilioe. 

ward,  supports  the  Psoafl  majmus  muscle  and  lumbo-sacral  cord,  and  is  continuous 
OQ  each  .>«ide  with  the  iliac  fossa.  This  is  called  the  alii  of  the  sacrum,  and  gives 
tttadiment  to  a  few  of  the  fibres  of  the  Iliacus  muscle. 

The  apeac,  directed  downward  and  forward,  presents  a  small  oval  concave  surfiioe 
br  articulation  with  the  coccvx. 

The  Sacral  [/.  c  Spinal^  Canal  runs  throutrbout  the  {rreater  part  of  the  bone; 
>t  is  large  and  trian*iular  in  form  above,  small  and  flattened  from  beft  n  backward 
Wow.  In  this  situation  its  posterior  wall  is  incomplete,  from  the  non-oevvlopnient 
of  the  Uminse  and  spinous  processes.  It  lodges  the  sacral  nerves,  and  is  perforated 
W  the  anterior  and  posterior  sacral  foramina,  through  which  these  pass  out. 

Structure. — It  consists  of  much  loose,  spongy  tissue  within,  invested  externally 
ky  a  thin  layer  of  compact  tissue. 

Differences  in  the  Sacrum  of  the  Male  and  Female. — The  sacrum  in  the 
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female  is  usually  wider  than  in  the  uinlc.  nn<l  it  is  niuoh  less  curve*!,  the  upper  half 
of  the  bone  being  nearly*  straight,  the  luwcr  half  prescutiug  the  greatest  amount  uf 
Gorvature.  The  DMie  is  also  directed  more  obli<}uely  backward,  which  increases  the 
sise  of  the  pdvic  cavity  and  forms  a  more  prominent  sacro-vertcbral  angle.  In  the 
male  the  ciirvnture  is  more  evenly  distriluited  over  the  whole  length  of  the  bonei 
and  is  altogether  greater  than  in  the  female. 

FeouliaritieB  of  the  Sacrum. — This  bone,  in  some  cases,  consists  of  six  pieces ; 
occasionally,  the  number  is  reduced  to  four.    Sometimes  the  bodies  of  the  first  and 

second  segments  are  not  joined,  or  the 
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laniinse  and  spinous  proce.s.**e.s  have  not 
coalesced.  Occasionally,  the  upper  oair 
of  transveree  tubercles  are  not  joined  to 
the  rest  of  the  bone  on  one  or  both  sides ; 
and  lastly,  the  .sacral  canal  may  be  t»pen 
for  nearly  the  lower  half  of  the  bone,  in 
consequence  of  the  imperfect  developmmt 
of  the  laminic  and  spinou.s  proc<^s(>s.  The 
sacrum  also  varies  con.sidei*ably  with  re- 
spect to  itjj  degree  of  curvature.  From 
rae  examination  of  a  lai]ge  number  of 
skeletons  it  would  appear  that  in  one 
set  of  <  as('s  the  anterior  suri'ace  of  this 
bone  was  nearly  straight,  the  curvature, 
whidi  was  veiy  slight,  affecting  only  its 
lower  end.  In  another  set  of  cases  the 
bone  was  curveil  throiiL'lioiit  its  uhole 
length,  but  especially  toward  its  middle. 
In  a  third  set  the  degree  of  curvature 
Mas  le.s.s  marked,  and  affected  especially 
the  lowrr  tliiiil  of  the  Ixme. 

Development  (Fig.  — The  sac- 
rum, formed  by  the  union  of  five  verte- 
brse,  has  thirty-five  centres  of  os.sifi(>ation. 

The  hixlirx  of  the  sjicral  vertebne  have 
each  three  ossiKc  centres— one  for  the 
central  part,  and  one  fur  the  epiphyciiul 
plates  on  its  upper  and  under  surfiice. 

The  arch  of  each  .sacral  vertebra  is 
developed  by  two  centres,  one  for  each 
lamina.  These  unite  with  each  other 
behind,  and  subsequently  jnin  the  body. 

The  i'<i^  iii'i.ss,  s  have  six  additional 
centres,  two  tor  each  of  the  first  three 
vertebne.  These  centres  niake  their  ap- 
pearance above  and  to  the 'outer  side  of 
the  anterior  .sacral  foramina  (Fig.  1*210,  and 
are  developed  into  .separate  s('Lrnicnt<  (  Fij;. 
I'iO^;  they  are  subseuuently  blended  with 
each  other  and  with  the  bodies  and  trans* 
ver.sf  processes  to  form  the  lateral  mass. 

Lastly,  each  hitirnl  s)irfitrf  of  the 
sacrum  is  developed  by  two  epiphysial 
plates  (Fig.  l:^!)— one  for  the  auricular  surface,  and  one  for  the  remaining  part  of 
the  thin  latenil  edge  of  the  bone. 

/ *«  /■/'"/  (;/'  Ih  V,  fof>))i>  nf. — At  about  the  eiirhtli  or  ninth  week  of  fo^.tal  life  os^si- 
fication  of  the  central  jjart  of  the  bodies  of  the  first  three  vertebrie  commences,  and 
at  a  somewhat  later  period  that  of  the  last  two.    Between  the  sixth  and  eighth 
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montb.'^  o.<tificfttbn  of  the  laiiiinic  takes  place,  and  at  about  the  same  period  the 
rartn  i<«tic  osseous  tuKrrde^  for  the  first  three  sacral  verrchrrr'  make  their  :ip[»ctir3iiiee. 
The  period  at  which  the  arch  hecowen  completed  by  the  junction  of  tiie  iHininiv  with 
the  bodies  in  front  and  with  each  other  behind  varies  in  different  Rgnients.  The 
junction  takes  place  first  in  the  lovrerniost  vertehrHc  a.s  early  as  the  second  year,  but 
i><  nor  t>fr.'cte<l  in  tho  npp<  rinri-t  utitil  ilie  fifth  or  sixth  year.  A^out  tin-  -ixtt  inth 
yoar  the  epiphyses  ff»r  the  np|»er  and  under  surfaces  of  the  ho(li<'s  are  Ibniied,  and 
k»etweeu  the  ei^rhteenth  and  twentieth  years  tliose  for  eaeli  hiteral  surface  of  tlie 
memm  make  their  appearatu  c.  The  bodies  of  tlie  sacral  vertebj-ae  are,  during  early 
life,  scparatt'ii  from  each  other  by  intervertehntl  disks.  But  about  the  ci^iiiteenth 
year  the  two  lowest  segments  become  joined  together  by  ossificntiftri  oxtPTiding 
through  the  disk.  This  process  gradually  e.\tc.u<.U  upward  until  all  the  segnienLd 
become  united,  and  the  bone  is  completely  formed  from  the  twenty-fifth  to  the  tbir> 
deth  year  mT  lif' . 

Articulations. — With  four  bones — the  last  lumbar  vertebra^  coccyx,  and  the  two 

ossji  innominata. 

Attadbmamt  of  IfoBolee. — ^To  eight  pairs:  in  front,  the  Pyriforrois  and  Coe- 
cjgens,  and  a  portion  of  the  Iliacus  to  me  base  of  the  bone;  behind,  the  Gluteus 
tnaximuo.  T.atissitnuH  dorm,  Multifidua  Bpinse  and  Erector  Bpin»,  and  sometimes  the 

Exteujior  coccygis, 

Thb  Ooooyx. 

TIm-  Coccyx  {xnxxf}^,  cuckoo),  so  called  from  having  been  compared  to  a  cuckoo's 
beak  (  Fiu'.  V^'l).  \^  usually  formril  of  four  sninll  sp^mcntH  of  bone,  the  most  rudi- 
menury  parts  of  the  vertebral  column,  in  each  of  the  tirst  three  segments  may  be 
traced  a  rudimentary  body,  articular  and  transverse  pro- 
cesses :  the  last  piece  (sometimes  the  third)  is  a  mere 
nodub*  of  bone,  witlmtit  (listiiK  t  ))rfKT«*('«.  All  the  scg- 
uieDt«  are  dc-stiiute  of  lamin:e  and  spinous  processes,  and 
consequently  of  spinal  canal  and  intervertebral  foramina. 
The  firet  segment  is  the  hugest;  it  resembles  the  lower- 
most sacral  vertebra,  !in<l  often  exists  as  a  sepnrate  piece: 
the  last  tliree,  diminishing  in  size  from  above  downward, 
are  usually  blended  tc^etner  so  aa  to  form  a  single  bone. 
The  gradual  diminution  in  the  sixe  of  the  pi<  ( •  >  gives 
tliis  boiu*  a  triangular  form,  the  bn«e  of  the  rr!:iii,:le  Join- 
ing the  end  of  the  sacrum.  It  presents  for  examination 
an  anterior  and  a  posterior  snr&ce,  two  borders,  a  base,  and 
an  apex.  The  anterior  turfaee  is  slightly  concjt\<  .  :tnd 
marke<l  with  tlirce  tran^ver'^o  ijrooves.  indicatini:  ttie 
jKJints  of  junction  of  the  dilleretit  pieces.  It  luus  at- 
tuche<l  to  it  the  anterior  s;icro-coccygeal  ligament  and 
Levator  ani  muscle,  and  supports  the  lower  end  of  the 
rectum.  The  posterior  nurfan-  is  convex,  marked  by 
traiisvers*^  gnx)ve*<  siiiiiiar  tn  thfv<e  nu  the  anterior  .sur- 
face, and  presents  on  each  side  a  lineal  row  of  tubercles, 
the  rudimentary  articidar  processes  of  the  coccygeal  ver- 
tebriP.  Of  these,  the  superior  pair  are  very  large,  and 
are  erillef!  the  i-/,rfnin  uf  thi-  nn-.-ffr :  they  project  up- 
ward and  articulate  with  the  cornua  of  the  sacrum,  the 
junction  between  these  two  bonea  completing  the  fifth 
|»osterior  .sacral  fonimen  for  the  transmission  of  the  pos- 
terior branch  of  the  fifth  siural  nerve.  The  htti mf  hnr- 
ders  are  thin,  and  present  a  series  of  small  eminences 
which  represent  the  transverse  processes  of  the  coccygeal 
vertebne.  Of  these,  the  first  on  each  side  is  of  large  size,  flattened  from  before 
backward,  and  often  ascends  to  join  the  lower  part  of  the  thin  lateral  edge  of  the 
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sacrum,  thus  completing  the  fifth  anterior  sacral 
furam(;u  fur  thu  truusmiiisiou  of  the  uulcriur  liivia^ 
ion  of' the  fifth  noral  nerve;  the  othos  diminiah 
in  sise  from  ahove  downward,  and  are  often  want- 

ing.  The  hunlerx  of  the  coccyx  are  narrow,  and 
uive  attachment  on  «uch  side  to  the  Hucro-sctutic 
UgamentH  and  Coccjgeus  iuu2$cle.  The  hatie  pre- 
sents an  oval  surface  for  articulation  with  tht  sac- 
rum. The  ti/irj-  is  rounded,  and  has  attached  to  it 
the  teiukm  of  the  external  Sjihincter  muscle,  it 
is  occa^iiouall^'  bitid,  and  aometinie:?  detlected  to  one 
or  the  other  side. 

Development. — The  coccyx  is  develope<l  hy 
four  centres,  one  for  each  piece.  ( Kcasionully, 
one  of  the  first  three  pieces  of  this  bone  in  devel- 
ope<i  by  two  centres  plaoed  side  by  side.  The  os- 
sific  nnelei  make  their  appearance  in  the  follow  ing 
order:  in  tlie  first  seirincnt,  at  birth  ;  in  the  second 
piece,  at  from  tive  to  ten  years ;  in  the  third,  from 
^  ten  to  fifteen  years ;  in  the  fourth,  from  fifteen  to 
twenty  years.  As  a^'e  advances  these  various  seg- 
^  ments  become  iinited  in  the  following  order:  the 
first  two  pieces  join ;  then  the  third  and  fourth  ; 
and  lastly,  the  bone  is  completed  by  the  union  of 
the  second  and  third.  At  a  late  period  of  life, 
es{)ecially  in  females,  the  coccyx  often  becomes 
joined  to  the  end  of  the  sacrum. 
.  ,       Artictilation. — With  the  sacrum. 

Y  Attachment  of  MnaoleB. — To  fonr  paurs  and 
one  single  muscle:  on  cither  side,  the  (.'occygcus  ; 

V  behind,  the  (lluteus  luu.xiums  and  Exten.<or  coc- 
cygis  when  present ;  at  the  apex,  the  iDphincter 
ani ;  and  in  finont,  the  Levator  ani. 


Of  tub  Spun  in  Qsnxbaii. 

The  Spinal  Column,  formed  by  tlu  Junction 
of  tlif  \  -  rtebne.  is  situated  in  the  median  line  at 
the  posterior  part  of  the  trunk :  iti^  aveitige  length 
is  about  two  feet  two  or  three  inches,  measured 
along  the  cur\(  d  anterior  surface  of  the  column. 
Of  thi.s  length,  the  cervical  })art  measures  about 
five,  the  dorsjil  about  eleven,  the  lumbar  about 
seven  inches,  and  the  sacrum  and  coccyx  the  re- 
mainder. 

Viewed  in  front,  it  presents  two  pyramids 
joined  together  at  their  bases,  the  upper  one 
being  formed  by  all  the  vertebi-ae  from  the  second 
cervical  to  the  hst  lumbar ;  the  lower  one,  by  the 

sacrum  ami  coccyx.  When  examined  more  clnse- 
Iv  the  upjMT  pvraiiiid  is  seen  tn  be  formed  of  three 
smaller  pyrauiids.  The  uppermost  <d*  these  con- 
sists of  the  six  lower  cervical  vertebne,  its  apex 

bfiuf^  fonneil  by  the  axis  or  .second  cervical,  its 

*   

bii.se  by  the  first  dorsal.  The  s<'cond  pyramid, 
which  is  inverted,  is  formed  by  the  four  upper 
dorsal  vertebrae,  the  base  bein<;  at  the  first  dorsal, 
the  smaller  end  at  the  fourth.   The  third  pyr- 
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jUTii  l  comimiices  at  the  fourth  dorsal,  and  gradually  increasea  in  aiae  to  the  fifth 

Viewed  laterally  (Fig.  133),  the  spinal  colttmn  presents  several  curves,  whic^  oor« 
reeipriiKl  to  the  different  regioiu  of  thecolanm,  and  are  called  ct  rcical,  (l<trtsaly  lutfAaty 

and  pflfir.  Tlie  (•.  ?■(•• -  '^  cirvc  eojnnifnces  at  the  !ij>e.x  the  odontoid  process,  and 
terniiiiatca  at  the  oiiddiie  ol  the  second  dunutl  vertebra ;  it  is  convex  in  firont,  and  ia 
the  le».si  marked  of  all  the  curves.  The  donat  curve,  which  is  coDcave  forward,  com> 
mencei  at  the  middle  of  the  second,  and  terminates  at  the  middle  of  the  twelfth  dorsal. 
It*  ino>t  prominent  i»oint  behind  corresponds  to  the  body  of  tlic  seventh  or  eighth 
vertebra.  Tiie  iumlmr  curve  commences  at  the  middle  of  tiie  hust  dorsial  vertebra, 
and  terminate.*  at  the  sacro-vertebnil  angle.  It  is  convex  anteriorly,  the  convexity 
of  the  lower  three  vertebre  htsvaf,  much  greater  than  that  of  the  upper  ones.  The 
yfri-  curve  commences  at  tfie  sarro- vertebral  ai  tieulation,  and  temiinate-«  at  the 
puin:  of  the  coecyx.  it  is  concave  anteriorly.  The*<e  curves  are  partly  due  to  the 
ftha|>e  of  the  bodice  of  the  vertcbne,  and  partly  to  the  intervertebral  substances,  a.s 
will  be  explained  in  the  ArUev^nHont  of  the  Spine} 

The  spine  ha-s  also  a  slight  lateral  curvature,  the  convexity  of  which  is  directed 
towanl  the  right  side.  Tliis  is  inost  probably  produce<l,  as  Bichat  first  explained, 
chietly  by  muscular  action,  most  persons  using  the  right  arm  in  preference  to  the 
left,  eitpecially  in  making  long-continued  eflTorta,  when  the  body  is  curved  to  the 
right  siiio.  In  support  of  this  explanation  it  has  been  found  by  B^lard  that  in 
one  or  two  individuaia  who  were  left-handed  the  lateral  curvature  was  directed  t(» 
the  left  side. 

The  spinal  column  presents  for  examination  an  anterior,  a  poetorior,  and  two 

latei-al  surfaces,  a  base,  summit,  and  vertebral  canal. 

The  anterior  surface  pre'sonts  the  bodies  of  the  vertebrae  separated  in  the  recent 
stale  by  the  intervertebral  disks.  The  bodies  are  broad  in  the  cervical  region,  nar- 
row in  the  upper  part  of  the  dorsal,  and  broadest  in  the  lumbar  rt^ion.  The  whole 
of  thia  surface  is  convex  transversely,  concave  from  above  downward  in  the  dorsal 
rcgicm,  and  convex  in  the  same  direction  in  the  cervical  and  lumbar  regions. 

The  posterior  srirface  j)resent.s  in  the  mtnlian  line  the  spinous  proce.«ises.  These 
are  short,  horizontal,  with  bifid  extremities  in  the  cervical  region.  In  the  dorsal 
region  they  are  directed  obliquely  above,  .issmna  almost  a  vertical  direction  in  the 
Uil'Mlf.  anil  are  hnriznTital  bolow.  a**  arc  also  the  spines  of  the  lumbar  vertebrje. 
They  are  separate*!  by  considerable  intervals  in  the  loins,  by  narrower  intervals  in 
the  neck,  and  are  closely  approxiniatetl  in  the  middle  of  the  dorsal  region.  Occa- 
sionally, one  of  these  prooesnes  deviates  a  little  from  the  median  line— a  fact  to  be 
remembered  in  practice,  as  irregularities  of  this  .sort  are  attendant  also  on  fractures 
or  di^plaf'pnients  of  the  spine.  pFhe  study  of  the  vertebral  spines  and  of  the  groove 
between  the  lateral  muscular  masses  is  of  great  importance.  If  the  model  be  made 
to  flex  and  extend  the  trunk,  and  to  make  rotation  and  lateral  flexion,  the  greatest 
poasibK'  vanations  are  seen,  especially  on  comparing  the  various  regions  of  the 
spine.]  On  either  .side  of  the  spinous  processes,  extending  the  whole  length  of  the 
column,  is  the  vertebral  groove,  formed  by  the  laminae  in  the  cervical  and  lumbar 
rej^ions,  where  it  is  shallow,  and  by  the  himina  and  transverse  processes  in  the 
dorsal  region,  where  it  is  deep  and  broad.  In  the  recent  State  these  grooves  lodge 
the  deep  muscles  of  the  back.  External  to  the  vertebral  grooves  are  the  articular 
pruceAses,  and  still  more  externally  the  transverse  processes.  In  the  dorsal  region 
the  latter  processes*  stand  backward,  on  a  plane  considerably  posterior  to  the  same 
pMcenes  in  the  cervical  and  lumbar  regions.  In  the  cervical  region  the  transverse 
processes  are  placed  in  front  of  the  articular  prnrcf«e«  and  between  the  infervortcbi-iil 
foramina.  In  the  lumbar  they  are  placed  also  in  front  of  the  articular  processes,  but 
behind  the  intervertebral  foramina.  In  the  dorsal  region  they  arc  posterior  both  to 
tl  •  I  r  icular  processes  and  foramina. 

The  lateral  surftusee  are  separated  from  the  posterior  by  the  articular  processes 

'  PrnfeMor  ITiim|ihrY  givci  (b«  iD«aMtrsin«nt  of  these  curves  in  so  adult  ftnale.   (See  29* 
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in  the  cervical  and  lumbar  regions,  and  by  the  transverse  processes  in  tho  diioal. 
These  siiffaces  present  in  front  the  sides  of  the  bodies  of  the  vertebra-,  marketl  in 
the  dorsal  region  by  the  facets  for  articulation  with  the  heads  of  the  ribs.  More 
posteriorly  are  the  intervertebral  foramina,  formed  by  the  juxtaposition  of  the  inters 
vertebral  notches,  oval  in  shape,  smallest  in  the  cervical  and  upper  part  of  the  dorsal 
re<?inn?:,  and  gradually  increasing  in  ?;ize  to  the  last  lumbar.  Tlioy  tin'  «itiintt d 
between  the  transverse  processes  in  the  necii,  and  in  front  of  them  in  the  back  and 
loins,  and  transmit  the  spinal  nerves.  The  hate  of  the  vertebral  column  [t.  e.  of  the 
twenty-four  movable  vertebnv]  is  formed  by  the  under  sur&ce  of  the  k»dy  of  the 
fifth  lumbar  vertebra,  and  the  ginnmit  by  the  upper  surface  of  the  atlas.  Tlu' 
vertebral  or  9pinat  canal  tbllows  the  different  curves  of  the  spine :  it  is  largest  i» 
those  regions  in  which  the  spine  enjoys  the  greatest  freedom  of  movement,  as  in  the 
neck  and  loins,  where  it  is  w  ide  and  triangular,  and  narrow  and  rounded  in  the 
back,  where  motion  is  more  limited. 


THE  SKULL. 


The  Skvill,  or  superior  expansion  of  the  vertebral  column,  has  been  described  as 
if  composed  of  four  vertebrae,  the  elementary  parts  of  which  are  specially  modified 
in  form  and  sise,  and  almost  immovably  connected,  for  the  reception  of  the  brain 

and  sjie<'i!il  oririnis  r>f  the  .-onses.  These  vertebnf  are  tho  nrcipital,  parietal,  frontal, 
and  n;^-  il  Dot rii)tivt'  anatomists,  however,  divide  tiie  skull  into  two  p,'»rt.s — the 
Cranium  and  the  Face.  The  Cranium  (xjwdvo^,  a  helmet)  is  composed  of  eight 
bones— vis.  the  oceipitalj  two  parietal^  fnmtal,  two  temponUj  tphmmd,  and  ethmoid* 
The  Face  is  composed  of  fovrtfen  bones — viz.  the  tieo  namh  two  mpen'nr  inariUon/, 
two  lachrymal,  tffo  rualar,  two  palate,  two  inferior  ft/rhfrtafriJ,  rnrver,  and  inferior 
maxillary.  The  os«icula  auditm,  the  t^etJ^,  and  iVomuan  bones  are  not  included  ill 
this  enumeration. 

'Occipital. 

Two  Parietal. 

XX.    •       o  L         J  Frontal. 
Cramum,  H  bmet-A  Temporal. 


tSkuUy  22  bone».  i 


^Faet,  14  hcnet: 


Sphenoid. 
.Ethmoid. 
Two  i)«Iasal. 

Two  Superior  Maxillary. 

Two  T>achrvmal. 

Two  Malar^ 
Two  Palate. 

Two  Inferior  Turbinated. 
Vomer. 

^Inferior  Maxillary. 


Thb  Ocx;ipital  Bonb. 

The  Occipital  Bone  ('.h,  caput,  a;xiiinst  the  hea«l)  is  situatCMl  at  the  back  part 
and  ba<ie  of  the  rninium.  is  trapezoid  in  form  (Fig.  1^)4),  curved  upon  itself,  and 
presents  for  exam inaf ion  two  surfaces,  four  bordei's,  and  four  angles. 

The  eztemal  snrflsce  is  convex.  Midway  between  the  summit  of  the  bone  and 
the  posterior  muifrin  of  the  fommen  magnum  is  a  prominent  tubercle,  the  rrt^  rnal 
fn'ripifrrl  prof tihrnf lire,  for  tlip  nftnrbTncnf  nf  tltc  Tiiirfimentum  nuchne :  and,  desi-end- 
ing  from  it  su*  tar  Jis  the  toramen,  a  vertical  ndge,  the  extimal  tn'cipital  cre*t.  This 
tubercle  and  cre»t  vary  in  prominence  in  diflerent  skulls.  Passing  outward  from  the 
occipital  protuberance  is  a  semicircular  ridg*  !  acli  -ide.  tlic  suprrinr  ourrrd  linf» 
and  riMmin'j  p;>rallel  witli  these  from  the  middle  of  the  crest  arc  two  other  ridgets 
the  injerior  curved  lities.    The  surface  of  the  bone  above  the  suj»erior  curved  lines 
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m  roach,  and  in  the  recent  state  is  covered  by  the  Occipito-fron talis  muscle,  whilst 
the  rin  jre^,  a<»  w«H  a.**  the  stirfaee  of  the  bone  between  them,  serve  for  the  attachment 
of  Duuerous  muuscles.  The  superior  curved  liue  givets  attachment  inturnalh'  to  the 
Trmpestiu,  extenisllj  to  the  moBcular  origin  of  the  Occipito-firontalis  and  to  the 
Sterno-clddo-inasttHd,  to  the  extent  ahown  in  Fig.  134,  the  depreasiona  between  the 


Fio.  134. 


Occiptial  Buue,  outer  »urlticti. 


eanred  lines  to  the  Complexus  internally,  the  Splenios  capitis  and  Obliquus  capitis 

superior  externally.  The  inferior  curved  line  and  the  depressions  below  it  afford 
insertion  to  the  Rectus  capitis  posticus,  major  and  minor.  The  surface  ol"  Imihc  above 
the  superior  curved  line  is  rough  and  porous,  and  is  covered  hy  the  apuueurosis  of 
the  Oocipito-frontalis. 

The  Foramen  Magnum  is  a  large  oval  aperture,  its  long  diameter  extending 
from  l)efore  backward.  It  transmits  the  medulla  oblongata  aTul  its  membranes,  the 
spinal  accesso^  nerves,  and  the  vertebral  arteries.  Its  back  part  is  wide  for  the 
transmission  of  the  medalla,  and  the  corresponding  mai^in  rough  for  the  attadi- 
ment  of  the  dura  mater  eneloeing  it;  the  fore  part  is  narrower,  being  encroadied 
a|K»n  by  the  condyles;  it  has  projecting  toward  it  from  below  the  odoniMid  process, 
and  its  margins  are  smooth  and  bevelled  internally  to  support  the  medulla  oblongata. 
On  each  side  of  the  Ibramen  magnum  are  the  emtdylei^  for  articulation  with  the  atlas : 
they  are  conveXf  oblong,  or  reniform  in  shape,  and  directed  downward  and  outward ; 
they  converge  in  front,  and  encroa<'b  slightly  ujion  the  ant<»rior  segment  of  the  for- 
amen. On  the  inner  border  of  each  condyle  is  a  rough  tubercle  for  the  attachment 
of  the  ligaments  {check)  which  connect  this  bone  witia  the  odontoid  process  of  the 
axi»,  whust  external  to  them  is  a  rough  tubenmlar  imminence,  the  (ransn  rse  or 
Jnijular  procefn  (the  representative  of  the  transverse  process  of  a  vertebra).  <  h:in- 
neUed  in  front  by  a  deep  notch,  which  forms  part  of  the  jugular  foramen  or  foramen 
11 
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lacenim  pnsterius.  The  under  surface  of  this  process  affords  attachment  to  the 
llectus  capitis  lateralis ;  its  upper  or  cerebral  Buri'uce  preseuUi  a  deep  groove  which 
lodges  part  of  the  lateral  sinus,  whilst  its  external  Bwrnoe  is  marked  by  a  quadrilat- 
eral rough  &cet,  covered  with  cartila^  in  the  firesh  states  and  articulating  vith  a 

similar  surface  on  the  jH'trous  portion  of  tlie  tem|wiral  lione.  On  the  outer  side  of 
each  condyle,  near  its  tore  part,  is  a  foramen,  the  anterior  condyloid :  it  is  directed 
downward,  outward,  and  forward,  and  transmits  the  hypoglossal  nerve,  and  occa- 
sicmally  a  uienin^'cal  branch  of  the  ascending  pharyngeal  artery.  This  foramen  is 
sometimes  double  Hcliind  each  condyle  is  a  fossa,'  sometimes  perforated  at  the 
bottom  by  a  foramen,  the  pottterior  eoniiiflnid.  tor  the  transmission  of  a  vein  to  the 
lateral  sinus.  In  front  of  the  foramen  magnum  is  a  strong  quadrilateral  jjlate  of 
hone,  the  fxtsihir  process,  wider  behind  than  in  front,  its  under  surface,  which  is 
rough,  pri'senting  in  the  median  line  a  tulicn  iilur  ridge,  the  pftnri/)i(ycnl  npith\  for 
the  attachment  of  the  tendinous  raph^  and  Superior  constrictor  of  the  pharynx. 


Fko.  ISS. 


Oft  ipiUil  JSoiio,  iniHT  siir!a<-c. 


and  on  each  side  of  it  rough  depressions  for  the  attachmoit  of  ihe  Rectos  oapitia 
anticus,  major  and  minor. 

The  internal  or  cerebral  surflEUje  (Fig.  135^  is  deeply  concare.  The  posterior 
or  oodpital  part  is  divided  by  a  crucial  ridge  mto  four  fonssB.   The  two  superior 

*  This  foiM  preacnti  niativ  varlationa  Tn  tlze.  Tt  b  nmallf  shaUow  and  the  ibmncn  noall,  ooes> 

flionally  wmitin^  on  cnc  nr  l^>th  Sninrriint  -  lMit!i  t'  s.sil  and  foramen  nre  laigjB^  but  OOoBasd  lO 

one  side  only ;  mure  rarely,  the  foramen  aud  lutitM  arc  rerv  laiga  on  both  aides. 
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feawe  reocire  the  poeterior  lobea  of  the  cerebrum,  and  preacmt  slight  eminenoeB  and 

«k'j>ressions  cnrresixjniliiijT;  to  their  eonvolution.s.  The  two  infi'iior,  which  receive 
the  heniisphrre^  of  the  cerebellum,  are  larger  than  the  former  and  comparatively 
smooth;  both  are  marked  by  slight  groove*  for  the  lodgment  of  arteries.  At  the 
point  of  meeting  of  the  four  dirtsions  of  the  cntciiil  ridge  is  an  eminence,  the  inter' 
nal  ocnpital  firofithcroficc.  It  nearly  corresponds  to  that  on  the  outer  surface,  and 
in  pprf  >rafr-<l  hy  one  or  more  Irtrjre  vascular  forainina.  From  this  eminence  the 
superior  division  ol  ilie  crucial  ridge  runs  upward  to  the  superior  angle  of  the  bone; 
it  proBcntB  a  deep  <;roove  for  the  soperior  longitudinal  einuB,  the  margins  of  ivhich 
give  Attachment  to  the  fidx  eerehri.  The  inferior  diiinmi,  the  mtemal  occipital 
rrfxf,  runs  to  the  posterior  margin  of  the  foramen  magnurn.  on  tlie  <Hlge  of  which  it 
becomes  gradually  lost ;  this  ridge,  which  is  bifurcated  below,  serves  for  the  attach- 
ment of  uie  falx  oerehelli.  It  is  usually  marked  by  a  sinj^e  erooTe,  which  com- 
menoes  at  the  back  part  of  the  foramen  magnum  and  lodges  tue  occipital  sinus. 
( >r.  M.!Mijanv  thv  trroove  ia  double  where  two  sinuses  exist.  The  trannvfrse  jjrooves 
pHA.-^  outward  to  the  lateral  angles ;  they  are  de^ly  channelled,  for  the  lodgment  of 
the  lateral  sinuses,  their  prominent  margins  affording  attachment  to  the  tentorium 
cerebelli.'  At  the  point  of  meeting  >>f  these  grooves  is  a  depression,  the  turcuhir 
Uri''-!, },!'}. '  a  littlf  to  one  or  the  other  side  of  the  internal  rK-ci|iital  prtitiiher- 

ance.  M4>n:  anteriorly  is  tiie  foramen  magnum,  and  on  each  side  of  it,  but  nearer 
its  anterior  than  its  posterior  part,  the  internal  openings  of  the  anterior  condyloid 
foramina ;  the  internal  openings  of  the  poeterior  condyloid  foramina  are  a  little 
external  and  posterior  to  them,  protected  bv  a  small  arch  of  Imhic.  At  this  part  of 
the  internal  surface  there  is  a  very  deep  groove,  in  which  the  posterior  condvloid 
toriimen,  when  it  e.\i»tt»,  huj*  it,s  termination.  This  groove  is  continuous  in  the  com- 
plete skull  with  the  tmnsverse  groove  on  the  posterior  part  of  the  bone,  and  lodges 
the  end  of  the  same  sinus,  the  lateral.  In  front  of  the  foramen  magnnni  is  the 
basilar  process,  presenting  a  shallow  depr&ssion,  the  basilar  grnnve.  which  shjpes 
fntm  behind  upward  and  forward,  and  supports  the  medulla  oblongata  and  part  of 
the  ))ons  Varolii,  and  on  each  side  of  the  basilar  process  is  a  narrow  channel  which, 
when  united  with  a  similar  channel  on  the  petrous  portion  of  the  temporal  bonCf 
forms  n  groove  which  lodges  the  inferior  petrosal  sinus. 

Ang:les. — The  isui>erior  angle  is  received  into  the  interval  between  the  posterior 
superior  angles  of  tne  two  parietal  bones:  it  corresponds  with  that  part  of  the 
skull  in  the  fietus  which  »  called  the  posterior  fmif'  .  The  i^fenor  angle  is 
r«»pre!»ente(l  hy  the  Square-shaped  surface  of  the  basilar  proce^H.  At  an  early 
period  of  life  a  layer  of  cartilage  separates  this  part  of  the  bone  from  the  sphenoid, 
but  in  the  adult  the  union  between  them  is  osseous.  The  htteral  angle*  correspond 
to  the  outer  ends  of  the  transverse  grooves,  and  are  received  into  the  interval 
b*  'weeti  the  posterior  inferior  angles  of  the  parietal  and  the  mastoid  portion  of  the 
tempo  raL 

Borders. — ^The  mperior  extends  on  each  side  from  the  superior  to  the  lateral 
angle,  is  deeply  serrated  for  articulation  with  the  parietal  lione.  ami  form.s,  by  this 

union,  the  lainlidoid  suture.  The  i»f'  rii>r  border  extend^  iVoni  the  lateral  to  the 
inferior  angle:  its  upper  half  is  rough,  an<l  articulates  with  the  mastoid  portion 
of  the  tem|xjrul,  forming  the  mas  to-occipital  suture ;  the  inferior  half  articulates 
with  the  petrous  portion  of  the  temporal,  forming  the  petro-occipital  suture ;  these 
two  |X)rtions  arc  separated  from  each  other  by  tlie  jugular  process.  In  front  of 
thi."*  process  is  a  deep  notch,  which,  with  a  similar  one  on  the  petrous  portion  of  the 
temporal,  forms  the  foramen  laccrum  posteriua,  or  Jugular  foramen.  This  notch 
is  occasionally  subdivided  into  two  parts  by  a  small  process  of  bone,  and  it  generally 

'  Usiinlly  one  of  the  transverse  };rc»ovci»  ik  deeper  and  broader  than  the  other;  occasionally,  l)oth 
gT'fni^  :ire<if  e<)Ma!  (icptli  niui  liri;iii(ii,  i>r  liutli  ii|u;illv  itiili-tiiut.  l  lic  lirornlt  r  nf  tin'  iwo  Iraii.s- 
Verm:  grooves  is  nejirlv  always  ci>n(inuouH  with  the  vertical  groove  for  the  htiperior  longitu<iinal  t»inus, 
and  occupies  the  corresponding  Hide  of  the  median  line. 

*  The  ootumiis  of  blood  comine  in  difTerent  direcUons  were  auppoeed  to  be  premd  together  lU  this 
|ioiat  (iormtor,  a  irine-preM).  [Herophihis,  aiier  whom  this  depreaiion  b  miined,  aod  Ensifltnitus 
wtie  ihc  two  ceriieM  ■nefiimiimi,   They  flourished  ftbout  300  yeen  a.  c] 
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peientB  an  apertaro  at  its  upper  part,  die  internal  opening  of  the  poeterior  oondy* 

loid  foramen. 

Structure. — The  occipital  bone  consists  of  two  compact  laminae,  called  the  oiiti  r 
Bind  inner  tables,  having  between  them  the  diploic  tisiiue:  this  bone  is  especially 
thick  at  the  ridges,  protuberanoea,  condyles,  and  internal  part  of  the  basilar  prooesa, 
wliilst  at  tlie  bottom  of  the  fossse,  eiq[»eeiaUy  the  inferior,  it  is  thin,  semi-transparent, 
and  destitute  of  diploe. 

Development  (Fig.  136). — At  birth  the  bone  consists  of  four  distinct  parts:  a 
talnUar  or  expanded  portion,  which  lies  behind  the  foramen  magnnm;  two  cmtfylar 
parts,  which  form  the  sides  of  the  foramen ;  and  a  Ixuilor  part,  which  lies  in  front 

of  the  foramen.  The  number 
of  nuclei  for  the  tubular  part 
vary.  As  a  rule,  there  are  ronr, 
butt  here  may  be  only  one  I  :i  1 1  - 
din)  or  as  many  as  right  (Meck- 
el). They  appear  about  the 
eighth  week  cn  ftetal  life,  and 
soon  unite  to  form  a  single  piece, 
which  is.  lioMover,  fissured  in 
the  direction  indicated  in  the 
plate.  This  portion  of  the  bone 
is  developed  from  membrane. 
The  basilar  and  two  condyloid 
portions  are  each  developed  from 
a  single  nucleus,  ap})earing  a  lit- 
tle later  and  formed  in  cartilage. 
At  about  the  fourth  year  the  occipital  and  the  two  condyloid  ])ieces  join,  and  at 
about  tlic  sixth  year  the  bono  consists  of  a  single  pioco.  At  a  later  period,  between 
the  eighteenth  and  twenty-fifth  years,  the  occipital  und  sphenoid  become  united, 
forming  a  nngle  bone. 

Artioalfttions.  With  six  bones — two  parietal,  two  temporal,  sphenoid,  and  atlas. 
Attachment  of  Muscles. — To  twelve  pairs:  to  the  superior  curved  line  are 
attached  the  Occipito-frontalis,  Trapezius,  and  JSterno-cleido-nmstoid ;  to  the  space 
between  the  curved  lines,  the  Complexus,^  Splenius  capitis,  and  Obliquus  superior; 
to  the  inferior  cunred  line  and  the  space  between  it  and  the  foramen  magnum,  the 
Rectus  capitis  posticus,  major  and  minor;  to  the  transverse  process,  the  Rectus  lat- 
eralis; and  to  the  basilar  process,  the  Rectus  capitis  unticus,  major  and  minor,  and 
Superior  Constrictor  of  the  pharynx. 

Tbb  Pabibtai.  Bonbb. 

The  Barietal  Bonee  ( paries,  a  wall)  form  bv  their  union  the  sides  and  roof  of 
the  skulL  Each  bone  is  of  an  irregidar  (piadrifateral  form,  and  presents  for  exam- 
ination two  surfaces,  four  borders,  and  fi)ur  angles. 

Surfocea. — The  external  surface  (Fig.  137)  is  convex,  sm(K)tli,  and  marked  about 
its  centre  by  an  eminence,  called  the  parietal  which  indicates  the  point 

where  ossification  commenced.  Crossini:  iI  k  middle  of  the  bone  in  an  arched  direc- 
tion is  a  ein-vt'd  ridge.  \\\q  ti^yitjioyil  >•/'/</<■.  for  tlu-  attaehnn  iit  of  the  temporal  fa.seia. 
[About  two-tifths  of  an  inch  below  this  ridce,  at  its  middle,  is  a  second  less  well- 
marked  ridge  marking  the  upper  ridge  of  the  Temporal  muscle.  See  p.  684,  and 
Pig.  464,  p.  685.]  Aoove  this  ridge  the  surface  of  the  bone  is  rough  and  porous 
and  covered  bv  the  aponeurosis  of  the  ( )ccipito-tVotitalis  ;  below  it  the  bone  is  .smooth, 
forms  part  of  the  temporal  fos.sa,  and  afl'ords  attachment  to  the  Temporal  muscle. 
At  the  back  part  of  the  superior  border,  close  to  the  sagittal  suture,  is  a  small 
foramen,  the  parietal  foramen,  which  transmits  a  vein  to  the  superior  longitudinal 
sinus,  an<l  sometimes  a  small  branch  of  the  occipital  arteiy.  Its  existence  is  not 
constant  and  its  size  varies  considenil>ly. 

'  To  th«8a  the  BiTcoter  oenricu  should  be  lulded  if  it  is  regarded  as  a  aeparmte  muscle. 


Fio.  m. 


Development  of  OcclpluU  Uoae,  by  avveu  centres. 


Digitized  by  Google 


THE  PARIETAL  BONE. 


165 


The  internal  surface  (Fig.  138),  concave,  presents  eminences  and  depressions  for 
lodtrinji  the  convolutions  of  the  cerebrum  and  numerous  furrows  for  the  ramifications 
of  tW  meningeal  arteries;  the  latter  run  upward  and  backward  from  the  anterior 
inferior  angle  and  from  the  central  and  posterior  part  of  the  lower  border  of  the 
bone.  Along  the  upper  margin  is  part  of  a  shallow  groove  which,  when  joined  to 
the  opposite  parietal,  forms  a  channel  for  the  superior  longitudinal  sinus,  the  elevated 
<Am  of  which  afford  attachment  to  the  falx  cerebri.  Near  the  groove  arc  seen 
several  depressions,  especially  in  the  skulls  of  old  persons ;  they  lodge  the  Pacchi- 


Icttri 
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Left  ParieUl  Bone,  ezlvrnal  hiirruoe. 


onian  bodies.  The  internal  opening  of  the  parietal  foramen  is  also  seen  when  that 
aperture  exists. 

Borders. — The  mpertor,  the  longest  and  thickest,  is  dentated  to  articulate  with 
its  fellow  of  the  opp)site  side,  forming  the  sagittal  suture.  The  inferior  is  divided 
into  three  parts :  of  these,  the  anterior  is  thin  and  p<iinted,  bevelled  at  the  expense 
of  the  outer  surface,  and  overlapped  by  the  tip  of  the  great  wing  of  the  sphenoid : 
thf  middle  portion  is  arched,  bevelled  at  the  expense  of  the  outer  surface,  and  over- 
lapped by  the  squamous  portion  of  the  temporal ;  the  posterior  portion  is  thick,  and 
■*rrate<l  for  articulation  with  the  mastoid  portion  of  the  temporal.  The  anterior 
W(/^r,  deeply  serrated,  is  bevelled  at  the  expense  of  the  outer  surface  above  and  of 
tbe  inner  below ;  it  articulates  with  the  frontal  bone,  fonning  the  coronal  (suture. 
The  poisferior  border,  deeply  denticulated,  articulates  with  the  occipital,  forming  the 
ImMoid  future. 

Ang'les. — The  anterior  superior,  thin  and  pointed,  conesponds  with  that  portion 
of  the  skull  which  in  the  foetus  is  membmnous  and  is  calletl  the  anterior  fontaneUe. 
The  anterior  inferior  angle  is  thin  and  lengthened,  being  received  in  the  inten'al 
between  the  great  wing  of  the  sphenoid  and  the  frontal.    This  point  will  be  found 
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about  one  inch  behind  the  tipper  and  outer  angle  of  the  orbit.  Itfl  inner  surface  is 
marked  by  a  deep  groove,  sometimes  a  canal,  lor  the  anterior  branch  of  the  middle 
meningeal  arterv.  The  posterior  superior  augle  correi«jK)n(Ls  with  the  junctitui  of 
the  sagittal  and  lamhdoid  sutures.  In  the  fictus  this  part  of  the  i^kull  is  mem- 
branous and  is  calle<l  the  posterior  fontant  lle.    The  posterior  inferior  angle  articu- 


Fio.  138. 


lx.-fl  I'nrletal  Bone,  intemnl  surface. 

lates  with  the  mastoid  portion  of  the  temporal  bone,  and  gcnendly  presont,«<  on  its 
inner  surface  a  l»road  .>ili:illow  groove  for  lodging  part  of  the  lateral  sinus. 

Development. — The  parietal  bone  \»  formed  in  membrane,  being  developed  by 
one  centre,  which  corresjKinds  with  the  parietal  eminence,  and  makes  its  first  appear- 
ance about  the  s('V(>nth  (tr  eighth  week  of  foetal  life.  Ossification  gra<luallv  extends 
from  the  centre  to  the  circund'erence  of  the  bone :  the  angles  are  consequently  the 
parts  last  forme<l,  and  it  is  in  their  situation  that  the  fontanelles  exist  previotis  to 
the  completion  of  the  growth  of  the  bone. 

Articulations. — With  five  bones :  the  opposite  parietal,  the  occipital,  frontal, 
temporal,  and  splieiioid. 

Attachment  of  Muscles. — One  only,  the  Temporal. 

The  Frontal  Bone. 

The  Frontal  Bone  (  frons,  the  fc»rehead)  resembles  a  cockle-shell  in  form,  and 
consists  of  two  portions — a  rcrtiiutl  or  fronful  portion,  situated  at  the  anterior  part 
of  the  cranium,  forming  the  forehead :  and  a  horizontal  or  orhifo-ntisal  portion, 
which  enters  into  the  formation  of  the  roof  of  the  orbits  and  nasal  fossjv. 

Vertical  Portion,  external  surface  (Fig.  18!>). — In  the  median  line,  traversing 
the  bone  from  the  upper  to  the  lower  part,  is  occasionally  seen  a  slightly  elevatetl 
ridge,  and  in  young  stibjects  a  suture,  which  represents  the  line  of  union  of  the  two 
lateral  halves  of  which  the  bone  consists  at  an  early  period  of  life:  in  the  adult  this 
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suture  is  usually  obliterated  an<l  the  bone  forms  one  piece;  traces  of  the  obliterated 
suture  are,  however,  generally  perceptible  at  the  lower  part.  On  either  side  of  this 
rii^e,  a  little  below  the  centre  of  the  bone,  is  a  rounded  eminence,  the  frontal  emi- 
mtmee.  These  eminenoee  Twry  in  size  in  different  individiials,  and  are  occasionallv 
Oiurs'mmetrical  in  the  same  s:i'  i  -  rt.  They  are  especially  prominent  in  cases  of  well- 
marked  cerebral  development,  i  lie  whole  siirfrjce  of  the  bone  above  this  part  is  smooth, 
and  covered  by  the  aponeurosis  of  the  Uccipito-frontalis  muscle.  Below  the  frontal 
eminence,  and  separated  from  it  by  a  slight  groove^  is  the  tupertUiarif  ridge^  broad 
intemally  where  it  is  contimtous  mih  the  nasal  eminence,  but  less  distinct  as  it 
arehp«  ontward.  These  ridges  are  cause*!  by  the  projection  outward  of  the  fronttil 
sinuses,'  and  give  attachment  to  the  Orbicularis  palpebrarum  and  Corrugator  super- 
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Vtontfll  BoiMb  OBter  aurfew. 


cilii.  Beneath  the  tnperciliary  ridge  is  the  ntpraorbital  arch,  a  curve<l  and  promt* 
nent  margin  which  forms  the  upper  boundary  of  the  orbit  and  sepanites  the  vertical 

from  the  horizontal  portion  of  the  bone.  The  outer  part  of  the  aroh  is  sharp  and 
prominent,  affording  to  the  eye,  in  that  situation,  considenhle  yirof(M>tion  from 
injury;  the  inner  part  is  lees  prominent.  At  the  junction  of  the  mternui  and  mid- 
dle toird  of  this  arch  Is  a  notch,  sometimes  converted  into  a  foramen  by  a  boii\  pro- 
ce«^«,  and  called  the  »ni>raorf>if<il  noh-h  or  foramen.  It  transmits  the  supraorbital 
artery,  vein,  and  nerve.    A  small  aperture  is  seen  in  the  upper  part  of  the  notch, 

'  S>me  (''•nfiivi<'ii  is  <  u  i  ;i>-ione<l  to  (rtiT-lcnis  i DtniriencinR  the  studv  of  .tnatomv  l>v  the  name  "sinuMs" 
having  bwii  given  to  two  jterfecUy  dirtcrtiu  kimls  of  spaces  oonnected  with  ibe  skull.  It  mmf 
be  m»  well,  tfamfon^  to  stat«  lien^  at  the  outset,  that  the^'MoiiM"  on  the  interior  <rf  the  craalam, 
marked  by  groom  on  the  inner  turfaoe  of  the  bunes,  ure  venouH  ohuiinels  nlonK  which  tlie  bIo<.<l 
mne  in  its  fMuraee  WJt  from  the  bniti,  while  the  *' sinuses"  external  to  th«  cranial  cavity  itiie 
frnntnl.  ctlinu^i.lMi.  s|>)a'ri<.i(1.'il,  an<l  n):>xillaiy)  are  boUow  qitoes  in  the  bones  themselves  which  con- 
oturucmte  with  tlje  nostriiii  and  contain  air. 
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vhich  transmits  a  vein  fmm  the  diploe  to  join  the  ophthalmic  vein.  The  su|tni(ir])i- 
t:il  :ir(  ]i  ttTiiiiiiutes  externullv  in  the  crternal  angular  process^  and  int*.'rnally  in  the 
inU-nud  angular  process.  The  external  angular  process  is  strong,  prominent,  and 
ftrticalatM  with  the  malar  bone;  running  upward  and  backward  noin  it  is  a  siiarp 
curved  crest,  the  temporal  ri<lg<%  for  the  attachment  of  the  tenij)oral  fascia;  ainl 
beneath  it  a  slight  concavity,  that  forms  the  anterior  part  of  the  tem|)oral  fossa  ami 

gives  origin  to  the  Temporal  muscle.  The  internal  angular  processes  are  less  marked 
lan  tiie  external,  and  artionlate  with  the  lachrymal  bones.  Between  the  internal 
fttigiilur  processes  is  a  rough,  uneven  interval,  the  nasal  notch,  which  articulates  in 
the  mifldle  line  Avith  the  nasal  bone  and  on  either  side  with  the  nasal  process  of  the 
superior  maxillary  bone.  The  notch  is  continuous  below  with  a  long  pointed  process, 
the  wuai  tpine.  Above  the  nasal  notch  and  between  the  two  Buperciliary  ridges  is 
a  projection,  die  fuual  endiunee  or  gUtbeUOf  which  denotes  the  position  of  the  firontal 
sinuses. 

Internal  Surfi»ce  (Fig.  140). — Along  the  middle  line  is  a  vertical  groove,,  the 
edges  of  which  unite  below  to  form  a  ridge,  thefnmUU  crut;  the  grooTO  lodges  the 
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suporior  longitudinal  sinus,  whilst  hs  margins  afford  attachment  to  the  falx  cerebri. 
T1ir>  cro<t  terminates  below  at  a  small  notch  which  is  convertnl  int<)  a  foranu  n  by 
articulation  with  the  ethmoid.  It  is  called  {]\o  foramen  ctti'uni,  and  varies  in  size 
in  different  subjects;  it  is  sometimes  partially  or  completely  impervious,  lodges  a 
process  of  the  ndx  cerebri,  and,  when  open,  transmits  a  vein  from  the  lining  mem- 
Drane  of  the  nose  to  the  superior  longitudinal  sinus.  On  either  side  of  tlie  groove 
the  bone  is  dn  jilv  CMnrMv*-.  ])re<enfinLr  eniinene(»!  oTid  depressions  for  the  convolu- 
tions of  the  brain,  and  uumcruus  small  furrows  for  lodging  the  ramifications  of  the 
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:int«'rior  Tneninfjeal  artoriof .  Several  .sniiill  irreorular  f<)s<s:r  :ire  also  8660  on  ^th6r 
i»i«le  uf  U)e  groove,  for  the  reception  of  the  raccliioaiau  boUieii. 

Horiflontal  Portion,  eztomal  sorflMe. — ^This  portion  of  the  bone  eonuktB 
two  thin  plates  which  form  the  vault  of  the  orbit,  separated  finom  one  uiother  by 
the  etliiuoidal  notch.  Each  orbital  vault  consists  of  a  smooth,  concave,  trian;:ular 
plate  of  bone,  markeii  at  its  anterior  and  extenial  part  (immediately  beueatli  the 
external  angular  process)  hy  a  shallow  depression,  the  lachrymal  fnma,  for  lodging 
the  lachrymal  glaml  ;  ami  at  its  anterior  and  internal  part  by  a  ib'iiression  (some- 
times a  small  tubercle  [or  a  hook]),  for  the  attachment  of  the  fibro-cartilai^inous  piillt-y 
<d"  the  Superior  obliijue  muscle.  The  ethmoidal  notch  separates  the  two  orbiuil 
plates :  it  i.s  quadrilateral,  and  filled  up,  when  the  bones  are  united,  by  the  cribri- 
form plate  of  the  ethmoid.  The  margins  of  this  notch  present  several  half-cells, 
which,  when  uniteil  with  corresponding  half-cells  on  the  upper  surface  of  the  eth- 
moid, eoinplet(>  the  etlimoidal  cells;  two  rfrooves  are  also  seen  crossing  these  ed^'cs 
transversely;  they  are  converted  into  canals  by  articulation  witlj  the  ethmoid,  and 
are  called  the  anterior  and  potteriar  e^mmdal  canals:  they  open  on  the  inner  wall 
of  the  orbit.  The  anterior  one  transmits  the  na.sal  nerve  and  anterior  ethmoidal 
vessels,  the  posterior  one  the  posterior  ethmoidal  vessels.  In  front  of  the  ethmoidal 
notch  is  the  luual  nj^iiie,  a  sharp-pointed  eminence  which  projects  downward  and 
forward,  and  articulates  in  front  with  the  crest  of  the  nasal  bones ;  behind,  it  is 
marked  by  two  j^rooves  separated  by  a  vertical  ridge;  the  ridge  articulates  with  the 
perpendicular  lamellne  of  the  ethmoid ;  the  frrooves  form  part  of  the  roof  of  the 
nasiil  fossse.  Un  either  side  of  the  biise  of  the  nasal  spine  are  the  openings  of  the 
frontal  sinuses.  These  are  two  irregular  cayities  whidi  extend  npwaitl  and  outward 
a  variable  distance  between  the  two  tables  of  the  skull,  and  are  separated  from  one 
another  by  a  thin  bony  septum.  They  give  rise  to  the  prominences  above  the  root 
of  the  nose  called  the  tuisal  eminence  and  nipercUiary  ndges.  In  the  child  they  are 
generally  absent,  and  thw  become  gradually  developed  as  age  advances.  These 
ca\  ities  vary  in  size  in  mtemut  persons,  are  larger  in  men  iJian  in  women,  and  are 
frc»|uently  of  unequal  size  on  the  two  sides,  the  left  being  commonly  the  larger. 
Occasionally  they  are  subdivided  by  incomplete  bony  laminae.  They  are  lined  by 
mucous  membrane,  and  communicate  with  the  nose  by  the  infundibulum,  and  occa- 
sionally with  each  other  by  apertures  in  their  septum. 

The  internal  surface  of  the  Horizontal  Portion  present?  tlio  convex  upper 
surfaces  of  the  orbital  plates,  separated  from  each  other  in  the  middle  line  by  the 
ethmoidal  notch,  and  marked  by  eminences 
and  depressions  for  the  convolutions  of  the 
anterior  lobes  of  the  brain. 

Borders. — Theborder  of  the  vertical  [)or- 
tion  is  thick,  strongly  serrated,  bevelled  at 
theexpenseof  the  internal  tableabove,  where 
it  rests  upon  the  {).irietal  bones,  and  at  the 
expense  of  the  external  table  at  each  side, 
where  it  receives  the  lateral  pressure  of  those 
bones ;  this  border  is  continued  below  into  a 
triangular  rough  surface  which  articulates 
with  the  great  wing  of  the  sphenoid.  The 
Ixirdcr  of  the  horizontal  portion  is  thin,  ser- 
rated, and  articulates  with  the  leaser  wing  of 
the  sphenoid. 

Structure. — The  vertical  portion  and  ex- 
ternal angular  processes  are  very  thick,  consisting  of  diploic  tissue  contained  between 
two  compact  laminae.  The  horixontal  portion  u  thin,  translucent,  and  composed 
entirely  of  compact  tissue ;  hence  the  facility  with  which  instruments  can  penetrate 
the  cranium  through  thi.s  part  of  the  orltit. 

Development  (Fig.  141). — The  frontal  bone  is  formed  in  membrane,  being 
developed  by  two  centres,  one  for  each  lateral  half^  which  make  their  appearance 


Frooud  Bone  M  Slrtb,  developed  by  two  Utenl 
halves. 
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about  tlie  seventh  or  eighth  ^vi-ck  uhove  the  orliital  arcliof?.  From  tlii'js  point  ossifi- 
cation t  xt(  ihIs,  in  a  rsuliating  uiiuiner,  upward  into  the  lorvhead  an(i  backward  over 
the  orbit.  At  birth  the  bone  consists  of  two  pieces,  which  afterward  become  united, 
along  the  middle  line,  hy  a  euture  wliich  runn  from  the  vertex  to  the  root  of  the 
nose.  This  suture  usually  bocom*  s  obliterated  within  a  few  yean  after  birth,  but  it 
occnsinnallv  r*  !iiain8  throughout  life. 

Artie uiationa. — With  twelve  bones :  two  parietal,  the  sphenoid,  the  ethmoid, 
two  nasal,  two  sup^or  maxillarv,  two  lachrymid,  and  two  malar. 

Attachment  of  Muscles. — To  three  pain:  the Cormgator  sapwcilii,  Orbicalaris 
palpebrarum,  and  Temporal,  on  each  aide. 

The  Temporal  Bonbs. 

The  Temi>oral  Bonos  (f'  mjm^,  time)  are  situated  at  the  side  ;ind  base  of  the 
skull,  and  present  for  exaiaination  a  squamous^  7)M«toi(h  and  petrous  portion. 

The  Squamous  PortioD  {^f^uama,  a  scale)  (Fig.  142),  the  anterior  and  npper 
part  of  the  bone,  ia  acale-like  m  form  and  thin  and  translucent  in  texture.  Its 
outer  nufaee  is  smooth,  convex,  and  grooved  at  its  back  part  for  the  deep  tmporal 
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arterie?* :  it  aflTords  attachment  to  tbc  Temporal  muscle  and  forms  part  of  the  tem- 
pornl  fn-^j^a.  At  it>»  bark  part  Tiiav  be  seen  a  curved  ridge,  part  of  the  temporal 
ridye ;  it  serv  es  for  ilie  aduclimcnt  uf  the  tempond  fascia,  limits  the  origin  of  the 
Temporal  mnscle^  and  marks  the  boundary  between  the  squamous  and  mastoid  por- 
tions of  the  bone.  Projecting  from  tlu-  lower  part  of  the  sijuamous  porti'  ii  a  long 
arche<l  proce<«  of  boTif.  the  ?>f;jonia  [or  zyijomatic  procesfi.  This  process  can  always 
be  felt,  an<l  often  seen,  a.-*  a  marked  elevation.  In  the  Carnivora  it  is  very  stronj^, 
and  [)rojects  enormously  on  account  of  their  powerful  muscles  of  mastication].  Th» 
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proceKj*  is  at  first  (lirt  c  tul  outward,  its  two  HiirfjuM  -  lo.tking  upward  and  downward; 
it  then  appears  as  if  twj.HitHl  ufxni  itself,  and  runs  iurward,  its  Hurfaces  now  looking 
inward  and  outward.  The  superior  border  of  the  process  is  long,  thin,  and  sharp, 
and  serrcs  for  the  attachment  of  the  temporal  fascia.  The  inferior,  ehoit,  thick,  and 
an^e<l,  has  attached  to  it  some  fihn  s  nf  the  Masseter  munele.  Its  outer  surface  is 
ci>nv»»x  and  subcutaneous;  its  ininT  is  e<mrave,  and  als«)  affords  attarhiiifnt  to  the 
Mitsseter.  The  extremity,  broad  and  deeply  serrated,  articulates  witli  the  maliir 
bine.  The  zygomatic  proeew  is  connected  to  the  temporal  bone  bj  three  divtnons, 
called  its  rootM — an  anterior,  middle,  and  posterior.  The  anterior,  which  is  short 
but  broad  and  strong,  is  directed  inward,  to  terminate  in  a  rounded  eminence,  the 
eminentia  ariicularis.  This  eminence  fomui  the  front  boundary  of  the  glenoid 
Ibesa,  and  in  a  recent  state  U  covered  with  cartilage.  The  middle  n»ot  forms  the 
eater  margin  of  the  glenoid  cavity;  running  obliqtiely  inward,  it  terminates  at  the 
eommeneement  of  a  well-marked  fissure,  the  Crlcuerian  fiifHure ;  whilst  the  poaforinr 
root,  which  is  strongly  marked,  runs  from  the  upper  border  of  the  zygoma  in  an 
arched  direction  npward  and  bi^kvard,  fonnine  the  posterior  part  of  we  temp<n»l 
rid;_'e.  At  the  junction  of  the  anterior  root  with  the  zygoma  is  a  projection,  <Mled 
t}if  (uhercle,  for  the  attatliincnt  of  the  external  latend  ligament  of  the  lower  jaw; 
and  between  the  anterior  and  middle  roots  is  an  oval  depression,  forming  part  of  the 
glenoid  fosga  (y^^ii,  a  socket),  for  the  reception  of  the  condyle  of  the  lower  jaw. 
This  fosaa  is  bounded  in  front  by  the  eminentia  articularis ;  behind,  by  the  vaginal 
prof Cijw ;  an<l  externally,  by  the  auditory  |'ro<  f<-  nnd  middle  nx)t  of  the  zygoma; 
and  is  divider!  into  two  parts  by  a  narrow  slit,  the  Gimerian  JUiture.  The  anterior 
part,  fonne<l  by  the  squainou-s  portion  of  the  btme,  is  Smooth,  covered  in  the  recent 
state  with  cartilage,  and  articttlates  with  the  condyle  of  the  lower  jaw.  This  jait 
of  the  glenoid  fossa  i>  st'parate<l  from  the  auditory  process  by  n  small  tnlu  icle.  the 
f}offt-<jlenoiil  proeegg,  the  representative  of  a  prominent  tubercle  which,  in  some  of 
the  Mammalia,  descends  behind  the  condyle  of  the  jaw  and  prevents  its  being  dis- 
placed backward  during  mastication  (Humphry).  The  jwsterior  part  of  the  glenoid 
fossa  is  formed  chiefly  by  the  fi/nipatu'-  /Jaff.  a  lamina  of  bone  which  forms  the 
anterior  wall  of  the  tympanum  an(l  external  auditory  meatus.  This  plate  of  hone 
terminates  externally  in  the  auditory  process,  above  in  the  Olaserian  fissure,  and 
below  forms  a  sharf)  c«lge,  the  vaginal  process.  It  lotlges  a  portion  of  the  parotid 
gland,  and  gives  origin  to  some  of  tlir  fibres  of  the  Ten.<or  palati  muscle.  The 
Cilaserian  fissure,  which  leads  into  tin'  tympannm.  lodges  the  processus  gracilis  of 
the  nmlleus  and  transmiti^  the  tympanic  branch  of  the  internal  maxillary  artery. 
The  chorda  tympani  nerve  passes  through  a  separate  canal,  parallel  to  the  Ulaserian 
fis^urt'  {cati'il  of  i/u^Mcer),  on  tbe  outer  side  of  the  EustJiehian  tube,  in  the  retiring 
angle  between  the  squamous  and  petron-s  portions  of  the  temporal  1ioti«\' 

The  internal  surface  of  the  squamous  jwrtion  (Fig.  144;  is  concave — presents 
numerous  eminences  and  depressions  for  the  convolutions  of  the  cerebrum,  and  two 
^  t  ll-uiarked  grooves  for  the  branches  of  the  middle  meningeal  artety. 

Borders. — Tlie  superior  border  is  thin,  bevelled  at  the  expense  of  the  internal 
sorlace,  so  as  to  overlap  the  lower  border  of  the  parietal  bone,  forming  the  squamous 
suture.  The  anterior  inferior  border  is  thick,  serrated,  and  bevelled,  alternately  at 
the  expense  of  the  inner  and  outer  surfaces,  for  articulation  with  the  great  wing  of 

th  -^rd-i-'.id. 

I  he  Mastoid  Portion  f/iaoro;,  a  nipple  or  teat)  is  situated  at  the  posterior  part 
of  the  bone ;  its  outer  surface  is  rough  and  perforated  by  numerous  foramina ;  one 
of  these,  of  large  siae,  situated  at  the  posterior  border  of  the  hone,  is  termed  the 

ufasf  ■!'!  fornmen  ;  it  transmits  a  vein  to  the  lateral  sinn«  and  a  small  arton."  frnm 
the  occipital,  to  supply  the  dura  mater.  The  p<jsition  and  size  of  this  foramen  are 
very  variable.  It  is  not  always  present :  sometimes  it  is  situate<l  in  the  occipital 
bone  or  in  the  suture  between  the  temjx^rul  and  the  occipital.  The  mju'^toid  portion 
is  oontinned  below  into  a  conical  projection,  the  nwUoid  prcctn^  the  size  and  form 

*  This  fmu\\  (t^wr^-  mwA  not  K-^  rnnf. 'UH'IimI  with  the Uigs  csiwI  vhich  Ue»  above  the  EustadiiaB 
tube  &nd  traoMuito  the  Teiuior  tyiupaiii  muscle. 
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of  which  TBry  somewhat.   This  prooees  serves  for  the  attachment  of  the  Stemo- 

mastoid,  Splenius  capitis,  and  Trachelo-mastoid 
muscles.  On  the  inner  side  of  the  mastoid  pro- 
cess is  a  deep  groove,  tlie  digattrie  fossa^  for  the 
attachment  of  the  Digastric  muscle,  and  running 
parallel  with  it,  but  more  internal,  the  occipitd 
groove^  which  lodges  the  occipital  artery.  The 
internal  surface  ot"  the  mastoid  portion  presents  a 
deep  curved  groove,  the  fo»m  iSiymoidea,  which 
lodges  part  of  the  lateral  sinus,  and  into  it  may 
be  seen  opening  the  mastoid  foramen.  A  sectioD 
of  the  mastoid  process  shows  it  to  he  hollowed  out 
into  a  nuniher  of  cellular  spaces  communiratine 
with  each  other,  called  the  nuistoid  cells ;  they 
open  by  a  single  or  double  orifice  into  the  back 
of  the  tympanum,  are  lined  by  a  prolongation  of 
its  lining  membrane,  and  probably  form  some  sec- 
ondarv  part  of  the  or^an  of  hearing.  The  mastoid 
cells,  like  the  other  sinuses  of  the  cranium,  are 
not  developed  until  after  puberty;  henco  the  prom- 
inence of  this  process  in  the  adnlt.  [Fig.  148 
shows  their  communication  with  the  middle  ear.  By 
this  route  inflainnuition  and  suppunition  may  readily 
extend  into  these  cells  as  a  result  of  ear  disease.  ]in>- 
ducing  " mastoid  diseu.se.  '  L nless speedily  relieved 
by  trephining,  this  often  produces  death  by  invoW- 
ingthe  brain.  The  Tery  thin  bony  septum  which  .separates  the  mastoid  cells  and 
middle  ear  fix>m  the  cranial  cavi^  is  also  well  shown  in  the  figure.] 


MAVTOIO  CELLS 


F<'rllnii  thri'iij-'li  il'.i'  Mnst4>i<l  CflU,  show- 
iim  tliL'ii'  I'Mnniiiiiitcation  WiUlUieiDld- 
tiictwr.-W.W.  K.J 
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Borders. — The  superior  border  of  the  ma^gtoid  portion  is  broad  and  rough,  its 
serrated  e<lge  sloping  outward,  for  articulatidn  with  the  posterior  iiifi'rior  aii;:le 
of  the  parietal  bone.  The  posterior  border,  also  uneven  and  serrated,  urticuUites 
with  the  inferior  border  of  the  occipital  bone  between  its  lateral  angle  and  juguUr 

process. 

TIk'  Petrous  Portion  (zirpo^,  a  stone),  so  natiiH  from  its  cxtrotno  density  and 
hardn(.<s»i,  is  a  pyramidal  process  of  bone  we<lge<l  in  at  the  base  of  the  skull  between 
the  sphenoid  and  occipital  bones.  Its  direction  from  without  is  inward,  forward,  and 
a  litde  downward.  It  presents  for  examiimtion  a  base,  an  apex,  three  surfiuiee,  and 
thr(*e  borders,  and  contains  in  its  interior  the  essential  parts  of  tlie  organ  of  hear- 
ing. The  base  is  applied  against  the  intenml  surtiice  ot  the  wjiiamous  and  ma.stoid 
portions,  its  upper  half  being  concealed ;  but  its  lower  half  is  exposed  by  the  diver- 
genee  of  thoee  two  portio&a  of  the  bone^  which  brings  into  view  the  oval  expanded 
orifice  of  a  canal  leading  into  the  tympanum,  the  mi'iitiis  auditorius  eztenui  K.  This 
canal  is  situated  in  front  of  the  mastoid  process  and  between  the  posterior  ami  mid- 
dle roots  of  the  zygoma ;  its  upper  margin  is  smooth  and  rounded,  but  tlie  greater 
p«rt  of  its  ctrenmierence  is  snrroanded  by  a  curved  plate  of  bone,  the  auditori/  pro- 
€v««.  the  free  margin  of  which  is  thick  and  rough,  for  the  attadimentof  the  cartilage 
of  the  external  ear. 

The  apex  of  the  petrous  portion,  rough  and  uneven,  is  received  into  the  angular 
interval  between  the  posterior  border  of  the  greater  wing  of  the  sphenoid  and  the 


Optfmm^  of  enroll  t^rtujJ 
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basilar  process  of  the  occipital ;  it  present,**  the  anterior  or  internal  orifice  of  the 
carotid  canal,  and  forms  the  posterior  and  external  boundary  of  the  foramen  lacmm 

medinm. 

The  antenor  surface  of  tlie  petrnns  portion  (Firr-  145)  forms  the  posterior  part 
of  the  middle  fossa  of  the  skuU    This  surface  is  continuous  with  the  squamous  por- 
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tion,  to  which  it  is  united  by  a  putnre.  tbe  temporal  suture,  the  remains  of  which  are 
distinct  <»v«»!i  at  a  late  period  of  life;  it  presents  six  points  for  examination  :  1.  An 
eminence  near  the  centre,  which  indicates  the  tsituatiuu  of  the  superior  Kenucircuiur 
canal ;  2,  on  the  outer  side  of  this  eminence  a  dqiression,  indicating  the  position  of 
the  tympanum,  the  layer  of  bone  which  sepatatea  the  tympanum  from  the  cninial 
oiivitv  beinj;  extremely  thin:  8,  a  shallow  srroove.  snnutiiiRs  •lofililc.  loading  <>ut- 
ward  aud  backward  tu  an  oblique  opening,  the  hiatm  tallopii^  for  the  pas6age  of 
the  petroml  branch  of  the  Vidum  nwve  and  a  branch  of  the  middle  meningeal 
arteiy;  4,  a  smaller  openings  occasionally  seen  external  to  the  latter,  for  the 
passage  of  tlic  smaller  petrasal  nerve;  5,  near  the  npi'x  of  the  bone  tho  tenni- 
natiou  of  the  carotid  caual,  the  wall  of  which  iu  this  situation  is  deticicnt  in 
front ;  6,  above  this  canal  a  shallow  depression  for  the  reception  of  the  Omweriaa 
ganglion. 

The  posterior  surface  furrrts  tbe  front  part  of  tho  pnstorlnr  fossu  of  tlu-  vkull. 
and  is  ctmtinuous  with  the  inner  surface  of  the  mastoid  ]H>rtion  of  the  h<tne.  It 
presents  three  points  for  examinatimi :  1,  About  its  centre  a  large  orifice,  the  mecUUM 
auditorium  interum,  whose  sixe  varies  considerably  ;  its  margins  are  smooth  and 
roiiiub  'l.  it  leads  into  n  .«hort  canal,  about  f  >iir  liiii-.-  in  Iciiirili,  wliicli  nms 

directly  outward  and  is  closed  by  a  vertical  plate,  tlie  kiiuina  erihnmi,  which  is 
divided  by  a  horizontal  crest  into  two  unetpial  portions,  the  lower  presenting  several 
small  apertures  for  the  transmission  of  the  filamentft  of  the  auditory  nerve  and  the 
auditory  artery,  a  branch  of  the  basilar,  the  upper  having  one  larger  opening,  the 
commencement  of  the  aqujeductus  Fnllonii,  for  the  passage  of  the  frt<;ial  nerve;  2, 
behind  the  meatus  auditorium  a  small  slit,  almost  hidden  by  a  thin  plate  of  bunc, 
leading  to  a  canal,  tbe  aguofduetuM  vu/t&uli,  which  transmits  a  small  artery  and 
vein  and  lodges  a  process  of  the  dura  mater;  3,  in  the  interval  between  these 
two  openiiiLi^s.  but  ah»tvo  them,  an  angular  depression  which  lodges  a  process 
of  tbe  dura  mater  and  transmits  a  small  vein  into  tbe  cancellous  tissue  of  tbe 
hone. 

The  inferior  or  basilar  sxirface  (Fi;:.  145)  is  rough  and  irregular,  and  forma 

pfirt  iif  tlic  hnse  of  the  skull.  Passing  from  the  njM'x  to  the  base,  this  surface  pre- 
sents eleven  points  for  examination  :  1,  A  rough  surface,  quadrilateral  in  form,  which 
serres  partly  for  tbe  attachment  of  the  Levator  palati  and  Tensor  tympani  muscles; 
2,  the  large  circular  a]M'rtnre  of  the  carotid  canal,  w  hich  ascends  at  first  vertically, 
and  then,  making  a  bend,  runs  horiznntnlly  forwnril  atid  inward:  it  tr-rt mif-^ 
internal  carotid  artery  and  the  carotid  plexus;  3,  the  aumfductus  cochlea y  a  small 
triangular  opening  lying  on  the  in&^  side  of  the  latter,  close  to  the  posterior  border 
of  the  peti  Miis  ]i(>rtion:  it  transmits  a  vein  from  the  cfMdilea  which  joins  the  intenial 
jutrular ;  \.  Jit  hind  these  openings  a  deep  depression,  the  J)n/uf<ir  fiinxfi.  -wliii  h  vai  i.  h 
m  depth  atid  size  in  different  -kulls:  it  lodges  the  lateral  sinus,  and,  with  a  similar 
depression  on  the  margin  of  tin  jugular  process  of  the  occipital  bone,  forms  the  for- 
amen laceruin  posterius  [or  jugular  foramen] ;  5,  a  small  foramen  for  the  passage  of 
Jiiful. son's  nerve  ftlie  tvnipnnie  lnaneli  of  tlie  L'lo-<o-]»!inrvn»:ra1) ;  this  foramen  is 
seen  in  front  of  the  bony  ridge  tlividing  the  carotul  canal  trcun  the  jugular  fossa; 
a  snudl  foramen  on  the  outer  wall  of  the  jugular  fossa,  for  the  entrance  of  the  auric- 
ular branch  of  the  pneumogantric  (Arnold's)  nerve;  7,  behind  the  jugidar  fossa  a 
smooth,  square-shaped  facet,  the  Jiifjitlar  tturfact' :  it  is  covere<l  with  cartilage  in  tbe 
recent  state,  and  articulates  with  the  jugular  process  of  the  occipital  bone;  8,  the 
vayinal  jjroccss,  a  very  broad,  sheath-like  plate  of  bone  which  extends  from  the 
carotid  canal  to  the  mastoid  process :  it  divides  behind  into  two  laminsc,  receiving 
between  them  the  ninth  |Munt  for  examination,  the  xtt/tnltl  prurrKit.  a  long  shar]> 
spine  altoiit  an  inch  in  len<rfli  :  it  is  dire<*te<l  downwar<l.  forward,  and  inward,  varies 
in  size  and  shape,  and  sometimes  consists  of  s<'verai  pieces  united  by  cartilage:  it 
affords  attachment  to  three  muscles,  the  Stylo-pharyngeus,  Stylo-hyotdeus,  and 
Stylo-glossuB,  and  two  ligaments,  the  stylo-hyoid  and  stylo-maxillary  ;  10.  the  ttti/l&- 
nmntoid  fornvtfp.  a  rather  Inrcre  nrifire.  plaee<l  between  tbe  -t\  loid  and  ma,otoid  pro- 
cesses: it  is  the  termination  of  the  aqu»;ductus  Fallopii,  and  transmits  the  facial 
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Dervo  anil  stvlo-inafltoid  arterv  :  11.  the  auricular  tisgure,  situate<I  between  the 
vuginiil  anil  mastoid  procesties,  for  the  exit  of  the  auricular  branch  of  the  pnea- 
mugajitric  Dcrve. 

Boidero. — ^The  MijMnbr,  the  long^  is  fptooved  for  the  raperior  petromi  sinus, 

ami  hiis  attacheil  to  it  the  tentorium  cerebelli ;  at  its  inner  extremity  is  a  semilunar 
n'»trh,  np<»u  which  the  fifth  nerve  lies.  The  posterior  border  is  infcmu  tlinte  in  K'li^'th 
between  the  superior  and  the  anterior.  Its  inner  half  is  marked  bv  a  groove  whicli, 
when  completed  by  its  articulation  with  the  occipital,  forms  the  channel  for  the 
inferior  petri>sal  sinus.  Its  outer  half  presents  a  deep  excavation — }^<b  jugviw  foua 
— which,  with  a  similar  notch  on  the  occipital,  forms  the  foramen  laeernni  posterins. 
A  projecting  eminence  of  bone  occa^iionally  stantU  out  from  the  centre  of  the  notch 
and  divides  the  foramen  into  two  parts.  The  awUrior  border  is  divided  into  two 
parts — an  outer,  joined  to  the  squamous  portion  by  a  suture,  the  remains  of  which 
ar*'  distinct:  an  inner,  free,  articulatin;r  with  the  sp'rmM-i  process  of  the  sphenoid. 
At  the  angle  of  junction  of  the  petrous  and  squamout^  purtious  are  seen  two  canals, 
M^ianted  nora  one  another  by  a  thin  plate  of  bone,  the  proeenut  eoekUarifornm: 
they  both  lead  into  the  tympanum,  the  upper  one  transmitting  the  Tensor  l^mpani 
mu-rlr.  the  lower  one  the  Kii.-t;u'lii;iii  tiilic. 

Structure. — The  sijuamous  portion  is  like  that  of  the  other  cranial  bones,  the 
ma-itoid  portion  cellular,  and  the  petrous  portion  den.«<e  and  hard. 

Development  (Fig.  140). — The  temporal  bone  is  developed  by  ten  centres, 
e.xrbi-!v.>  of  t]i<>-e  for  the  internal  onr  and  the  oaaicttla — ^vis.  one  for  the  squamous 
portion,  inclndni;»;  the  zygoma,  one  fr)r  the 

auditory  process  (tympanic  ring),  six  for  ■  F'®* 

the  petrous  and  mastoid  part<i,  and  two 
f*>r  the  styloid  process.  Just  before  the 
close  of  fii^fnl  life  the  temporal  bone  con- 
sists of  four  parts :  1.  The  Bquamo-zygo- 
motu*,  which  is  ossified  in  membrane  fivm 
a  stingle  nucleus  which  appears  at  its 
lowiT  ]VHrt  about  the  second  innnth.  2. 
The  nndttorjf  j^rocesa,  an  imperfect  ring 
which  encloses  the  tympanic  membrane. 
This  is  also  ossified  from  a  single  centre, 
which  apjK'ars  rather  hiter  than  th.it  for 
the  S(|uamous  portion.  3.  The  pctro- 
mtutwif  which  is  developed  from  six 
centres,  which  appear  about  the  fifth 
or  sixth  month.  Fonr  of  thene  are 
for  the  petrous  portion,  and  are  placed 
around  the  labyrinth,  and  two  for  the 
mastoid  (Vrolik).  According  to  Hux- 
ley, the  centres  are  mor<;  numerous  and 
are  dispo.sed  so  as  to  form  three  por- 
tions :  (1)  Including  most  of  the  laby- 
rinth, with  a  part  of  the  petrous  and  mastoid,  be  has  nanied  profftie :  (-)  the  rest 
of  the  petroim.  the  cjiixthntli" :  and  (3)  the  remainder  of  the  mastoid,  the  epiotlc. 
The  petro-niJistoid  is  ossified  in  eartihii'o.  4.  The  »tifloid  jirot  tHH  is  also  ossifinl  in 
cartilage  from  two  centres — one  for  the  base,  which  appears  before  biriii  ami  is 
termed  the  iympam^k^l;  the  other,  comprising  the  rest  of  the  process,  m  named 
the  sti/lo-hyal,  and  dr«  <  not  appesir  until  after  birth.  Shortly  before  birth  the  audi- 
tory process  joins  witli  the  sf(iiamous.  The  petrous  an'l  tnasfoid  join  with  the 
squamous*  during  the  lii>t  year,  and  the  tympano-hyal  portion  of  tiie  styloid  process 
about  the  same  time.  The  stylo>hyal  does  not  join  the  rest  of  the  bone  until  after 
puberty,  and  in  some  .skulls  never  becomes  united.  The  subsequent  chsnges  in  this 
bfinc  are.  that  the  aiiditnrv  prnre**?  e\*ten<l'  outward,  so  as  to  form  the  meatus  nndi- 
tonus ;  the  glenoid  fossa  becomes  deeper ;  and  the  mastoid  part,  which  at  an  early 
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period  of  life  is  quite  flat,  enlarges  from  the  development  of  the  cellular  cavities  in 
its  interior. 

Articulations. — With  five  bones — occipital,  parietal,  sphenoid,  inferior  maxil- 
lary, and  umliir. 

Attachment  of  Muscles. — To  fifteen  :  to  the  squamous  portion,  the  Temporal  \ 
to  the  zygoma,  the  Masseter :  to  the  mastoid  portion,  the  Occipito-frontalis,  Stcmo- 
mastoid,  Splenius  capitis,  Trachelo-mastoid,  Digastricus,  and  lletrahens  aurem ;  to 
the  styloid  process,  the  Stylo-pharyngeus,  Stylo-hyoideus,  and  Stylo-glossus :  and 
to  the  petrous  portion,  the  Levator  palati.  Tensor  tympani.  Tensor  palati,  and 
Stapedius. 

The  Sphenoid  Bone. 

The  Sphenoid  Bone  (<t^3^v,  a  wedge)  is  situated  at  the  anterior  part  of  the  base 
of  the  skull,  articulating  with  all  the  other  cranial  bones,  which  it  binds  firmly  and 
solidly  together.  In  its  form  it  somewhat  resembles  a  bat  with  its  wings  e.xtended, 
and  is  divided  into  a  central  portion  or  body,  two  greater  and  two  lesser  wings 
extending  outward  on  each  side  of  the  body ;  and  two  processes — the  pterygoid 
processes — which  project  from  it  below. 

The  Body  is  of  large  size,  cuboid  in  form,  and  hollowed  out  in  its  interior  so  as 
to  form  a  mere  shell  of  bone.  It  presents  for  examination /our  surfaces — a  8uj>erior, 
an  inferior,  an  anterior,  and  a  posterior. 

The  Superior  Surface  (Fig.  147). — In  front  is  seen  a  prominent  spine,  the  eth- 
moidal spirit',  for  articulation  with  the  cribriform  plate  of  the  ethmoid ;  behind  this, 
a  smooth  .surface  presenting,  in  the  median  line,  a  slight  longitudinal  eminence, 
with  a  depression  on  each  side,  for  lodging  the  olfactory  nerves.  A  narrow  trans- 
verse groove,  the  optic  groove,  bounds  the  above-mentioned  surface  behind  ;  it  lodges 
the  optic  commissure,  and  terminates  on  cither  side  in  the  optic  foramen,  for  the 
passage  of  the  optic  nerve  and  ophthalmic  artery.  Behind  the  optic  groove  is  a 
small  eminence,  olive-like  in  shape,  the  olivary  process  ;  and  still  more  posteriorly, 
a  deep  depression,  the  pituitary  fossa,  or  sella  Turcica,  which  lodges  the  pituitary 
body.    This  fossa  is  perforated  by  numerous  foramina  for  the  transmission  of 


Fio.  147. 


Sphenoid  Bone,  cuperior  surface. 


nutrient  vessels  into  the  substance  of  the  bone.  It  is  bounded  in  front  bv  two  small 
eminences,  one  on  either  side,  called  the  luiildle  clinoid  processes  {xAtui^,  a  bed),  and 
behind  by  a  square-shaped  plate  of  bone,  the  dorsum  e^hippii  or  dorsum  sellcej  ter- 


Digitized  by  Google 


THE  SPHENOID  BONE, 


177 


minatin^  at  each  superior  anjrlo  in  a  tubercle,  the  ponterior  clivoid  prorcMHcH,  the 
siie  antl  fonn  of  which  vary  considerably  in  different  individuals.  These  processes 
(Jeejien  the  pituitary  fossa,  and  serve  for  tiie  attachment  of  prolonpitions  from  tlie 
tentorium  cerehelli.  The  sides  of  the  dorsum  ephippii  are  notche<l  for  the  passage 
of  the  sixth  j)air  of  nerve.s.  and  behind  this  plate  of  bone  presents  a  shallow  depres- 
sion, which  slopes  obliquely  backward  and  is  continuous  with  the  biusil  ir  groove  of 
the<x'cipital  bone  ;  it  is  calle<l  tho  clivun  Blunicnbdrftii.  an<l  supj)orts  the  upper  j)art 
•if  the  pons  Varolii.  On  either  side  of  the  body  is  a  broad  groove,  curved  sonie- 
thin<!  like  the  italic  letter  /';  it  lodges  the  internal  carotid  artery  and  the  cavernous 
MDus,  aiul  is  calle»l  the  carotid  or  cavernom  (/roove.  Along  the  outer  margin  of  this 
poove,  at  its  posterior  pjirt,  is  a  ridge  of  bone  calle<l  the  b'nt/uhi.  The  posterior 
snrfSw^,  (piadrilateral  in  form,  is  joined  to  the  basilar  process  of  the  occipital  bone. 
During  childhood  these  bones  are  separated  by  a  layer  of  cartilage,  but  in  after-life 
(between  the  eighteenth  and  twenty-fifth  years)  this  becomes  ossified,  ossification 
commencing  above  and  extending  «lownward,  and  the  two  bones  then  form  one  piece. 
The  anterior  surface  (Fig.  14S)  present*,  in  the  middle  line,  a  vertical  lamella  of 
Une.  the  ethmoidal  cnst,  which  articulates  in  front  with  the  |)erpendi(Miliu-  plate  of 
the  ethmoid,  forming  part  of  the  septum  of  the  nose.  On  either  side  of  it  are  the 
irregular  openings  leading  into  the  sphenoidal  cells  or  sinuses.    [See  Fig.  181.] 


Fig.  148. 


tiphenuid  Buuv,  uuteriur  ourfftce.' 

These  are  two  large  irregular  cavities  hoUowefl  out  of  the  interior  of  the  body  of 
the  sphenoid  bone,  and  separated  from  one  another  by  a  more  or  less  complete  per- 
{•entlicular  bfjnv  septum.  Their  form  and  size  vary  consijlerablv  ;  thev  are  sehloui 
?vnimctncal,  and  are  often  partially  subdivided  by  irregular  osseous  laminse.  Occa- 
li^'Dally  they  extend  into  the  basilar  process  of  the  occipital  nearly  as  far  as  the 
f<tramcn  magnum.  The  septum  is  seblom  iprite  vertical,  being  commonly  bent  to 
"fte  or  the  other  side.  These  siinises  do  not  exist  in  chiblren,  but  thev  increase  in 
flie  as  age  advances.  They  are  partially  closed,  in  front  and  below,  by  two  thin 
^ed  plates  of  bone,  the  sphenoidal  turhinated  bones,  leaving  a  round  opening  at 
their  upper  parts,  by  which  they  communicate  with  the  upper  and  back  part  of  the 
n*He.  and  occiisionally  with  the  posterior  ethmoidal  cells  or  sinuses.  The  latenil 
narginsof  this  surface  present  a  serrate<l  edge  which  articulates  with  the  os  planum 
of  the  ethmoid,  completing  the  posterior  ethmoidal  cells ;  the  lower  margin,  also 

'  In  thu  fi^ire  l>oth  the  anterior  and  inferior  surtaccs  of  the  \nAy  of  the  sphenoid  bone  are 
*i<>'ni.  the  Ixine  bein>»  held  with  the  pterygoid  prix-etiM^  aliiioet  hrtrizontal. 
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rough  and  serrated,  articulates  with  the  orbital  pioeess  of  the  palate  bone,  and 
the  upper  Tnarrnn  with  the  orbital  phito  of  tlic  fmntal  bone.  Tlu'  inferior  surface 
prejient.s,  in  the  middle  line,  a  triangular  .spine,  the  rontrunh  wliicli  is  continuous 
with  the  vertical  plate  on  the  anterior  surface,  and  is  received  into  a  deep  fissure 
between  the  ala.'  of  the  vomer.  On  each  side  may  he  seen  a  projecting  lamina  of 
bone  which  run.s  horizontally  inward  from  near  tlu^  base  <>f  tlie  pterygoid  proceK.'» : 
these  plate-s,  termed  the  mijinal  proresHes,  articulate  with  tlic  edges  of  the  vomer. 
Close  to  the  root  of  the  iitery^oid  process  is  a  groove,  fonne<l  into  a  complete  oinal 
when  articuhited  with  tne  ^enoidal  process  of  the  paUte  bone ;  it  is  called  the 
j^terifgo-ptdaHiM  eemalj  and  transmits  the  ptwjgo-palatine  vessels  and  pharyngeal 
nerve. 

The  Greater  Wings  arc  two  strong  jiroceHses  of  bone  which  ari.<*e  from  the  .sides 
of  the  body,  and  are  curved  in  a  direction  upward,  outward,  and  backward,  being 

prolonged  behind  into  a  sharp-pointed  extremity,  the  »pinou8  proeem  of  the  pphe- 
noi<l.  Each  wing  presents  three  surfaces  an<l  a  circunifcrence.  The  superior  or 
cerebral  surface  (Fig.  1-47^  forms  part  of  the  middle  fossa  of  the  skull ;  it  is  deej>ly 
concave,  and  presents  eminences  and  depressions  for  the  convolutions  of  the  brain. 
At  its  anterior  and  internal  part  is  sem  a  ciixidar  a{>erture,  the /(>ram«n  rotvndum, 
for  tlie  transmission  of  the  second  division  of  tlie  fifth  nerve.  Behind  and  external 
to  thi.s  is  a  large  oval  foramen,  the  foramen  ointle^  for  the  transmission  of  the  third 
division  of  the  fifth  nerve,  the  small  meningeal  artery,  and  sometimes  the  small 
petrosal  nerve.'  At  the  inner  side  of  the  foramen  ovale  a  small  njierttire  may  occa- 
sionally be  seen  opposite  the  root  of  the  pterygoid  prners?  ;  it  is  \hp  fnritnh  n  J'lxitl/'i. 
transmitting  a  small  vein.  Lastlpr,  in  the  posterior  angle,  ucar  to  the  spine  of  the 
sphenoid,  is  a  short  canal,  sometimes  double,  the  foramen  ^»dt««ifm ;  it  transmita 
the  middle  meningeal  artery.  The  exUmal  surface  (Fig.  148)  is  e<>ti\ex,  and 
di\  iiled  by  a  transveiYo  ridL'r.  the  jttcrygoid  rid(/>\  intr>  two  portions.  The  supe- 
rior or  larger,  convex  from  above  downward,  concave  from  before  backwanl.  enters 
into  the  formation  of  the  temporal  fossa  and  gives  attachment  to  part  of  the  Tem- 
poral muscle.  The  inferior  portion,  smaller  in  sixe  and  cotu-a\  e,  enters  into  the 
formati<in  of  tlie  zygomatic  fossa  antl  aff'onls  attaeliment  to  the  External  pterygoid 
muscle.  It  prcnsents.  nt  its  jKisteiini-  jiai  t.  a  sliarjt-|»ointod  eminence  of  bone,  the 
g^iuous  procegs,  to  which  are  connected  the  internal  lateral  ligament  of  the  lower 
jaw  and  the  Tensor  palati  mtude.  The  pterygoid  ridge,  dividing  the  temporal  and 
zygomatic  portions,  gives  attachment  to  part  of  the  External  pterygoid  muscle.  At 
its  inner  nnd  anterior  extremity -is  a  triansrular  spine  of  bone  which  serves  to  increase 
the  extent  ol'  origin  of  this  muscle,  i  lie  anterior  or  orbital  surface,  smooth  and 
quadrilateral  in  form,  assists  in  forming  the  outer  wsJI  of  the  orbit.  It  is  bonndetl 
above  by  a  serrated  edge,  for  articulation  vith  the  frontal  bone;  below,  by  a 
rounded  liorder  which  enters  into  the  fonnation  of  t]i(<  «])heno-n»nxillary  fissure ; 
internally,  it  present**  a  sharp  border  which  forms  the  lower  boundary  of  the  sphe- 
noidal fissure,  and  has  ]irojectin^  fiom  about  its  centre  a  little  tubercle  of  bone, 
which  gives  origin  to  one  head  of  the  external  recrtus  muscle  <»f  the  eye,  and  at  its 
npper  part  is  n  iioteli  for  the  transmission  of  a  luaneli  of  the  ophtlialniic  arterv  ; 
externally  it  presents  a  serrated  margin  for  articulation  with  the  malar  bone.  Une 
or  two  small  foramina  may  occasion)  ally  he  seen  for  the  fmssage  of  branches  of  the 
deep  temporal  arteries  ;  they  are  callea  the  rrtt  rinif  i  rhttal  fornviina.  Cfrrtan  f,  >■- 
I'lfr  if  the  great  wing  (Vvz..  147):  connnencing  from  behind,  frotu  the  Imdy  of  the 
sphenoid  to  the  spine,  the  outer  half  of  this  margin  is  serrated,  for  articulation  with 
the  petrous  portion  of  the  temporal  bone,  whikt  the  inner  hslf  forms  the  anterior 
boundary  of  the  foriimen  laceruni  medium  and  ])r(>9ents  the  posterior  apwiure  of  the 
Vidian  rantd.  In  front  of  the  spine  the  circ  uinference  of  the  irreaf  vintr  present^  :i 
serrated  edge,  bevelled  at  th<'  expense  ()f  the  inner  table  below  and  of  the  external 
above,  which  articulates  with  the  squamous  portion  of  the  tem])oi-al  bone.  At  the 
tip  of  the  great  wing  a  triangular  portion  is  seen,  bevelled  at  the  expense  of  the 

'  imall  potrowl  nerve  BomeUrow  luwes  through  aflpedal  Ibramen  Uetweea  the  fonnncD  ovale 
•nd  fonmien  qnnoHim. 
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iBtemal  snrfiM*.  for  urticttlation  with  the  aoterior  inferior  an^e  of  the  parietal 
bone.  Internal  to  this  \»  a  broad  serrated  surface,  for  articnUtion  with  the  t  ntal 
bone  :  tliis  ^turface  i»  continuous  internnlly  with  the  sharp  iiitier  edge  of  the  orbital 
plate,  which  assists  in  the  formation  of  tlie  sphenoidal  iisiiure. 

The  Looeor  Wings  {proee$ie9  of  Ingramim)  are  two  thin  trianjernlar  plates  of 
b<>n(>  whida  arise  from  the  upper  and  hiteral  {mrts  of  the  body  of  the  hphenoid,  and, 
prT>j«'*  tiri:^  tniiisvci-scly  Diitwanl.  trnniiiatc  in  u  sharp  point  f  Fi;r-  147).  The  supe- 
rior tiurtiurt*  of  each  va  smooth,  tlat,  broader  internally  thuii  externully,  ami  supports 
the  anterior  lobe  of  the  brain.  The  inferior  surface  fonn.s  the  back  part  of  the 
roof  of  the  orbit  and  the  up|H.'r  boundary  of  the  sphenoidal  fissure  or  foramen  lace- 
nun  ;irit<'riii>.  Tliis  fissuie  is  of  a  triaiijiular  form,  ami  leads  from  the  cavity  of  the 
cnuiiuiii  into  the  orbit;  it  i.s  l>ouiided  internallv  l>v  the  l>odv  of  the  sphenoid — al»ove 
by  the  lesser  wing,  below  by  the  internal  mar^^in  of  the  orbital  tsiirface  of  the  great 
win^ — and  is  converted  into  a  foramen  by  the  articulation  of  this  bone  w^ith  the 
frontal.  It  tran.sniit.'»  the  third,  the  fourth,  the  ophthalmic  divisicm  of  the  fifth,  and 
[the]  sixth  cranial  nerves,  some  filaments  from  the  cavernous  plexus  of  the  sympa- 
thetic, the  orbital  bruncii  of  the  middle  meningeal  artery,  a  recurrent  branch  from 
the  lachnrmal  artery  to  the  dura  mater,  and  the  opht£almie  vein.  The  anterior 
border  oi  the  lesser  wing  is  serrated  for  articulaticm  with  the  frontal  hone  ;  the 
posterior,  smooth  and  roumled,  is  received  into  the  fissure  of  Sylvius  of  the  brain. 
The  inner  extremity  of  this  border  form.s  the  anterior  elinoid  jtroeentf.  The  lesser 
wing  is  connected  to  the  side  of  the  body  by  two  roots,  the  upper  thin  and  flat,  the 
lower  thicker,  obliqut  ly  dircctt  d.  and  presenting  on  its  outer  side,  near  its  juncti<MI 
with  the  IxmIv.  a  small  tubercle,  for  the  attachment  of  the  common  ten<lon  of  three 
of  the  miwcles  of  the  eye.  Between  the  two  roots  is  the  ujjtic  Joranifu,  for  the 
transmission  of  the  optic  nerve  and  ophthalmic  artery. 

The  Pterygoid nrooeases  (rrrin'K,  a  wing;  e?<foc,  likeness)  (Fitr.  140).  one  on 
each  -iide.  descend  per]iendicularly  tmiu  the  ]»oint  where  tlic  hodv  !Uid  greater  wing 
unite.  Jbiach  process  consists  of  an  external  and  an  internal  plate,  separated  behind 
by  an  intervening  notch,  the 
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ptt-rygoiil  fosm,  but  joine<I 
partially  in  front.  The  «  /- 
temtU  pteryyoid  ulate  is  broud 
and  thin,  turned  a  little  out- 
ward, and  forms  part  of  the 
innw  Wall  of  the  zvL'ouiatie 
foosa.  It  gives  attaclnnent, 
by  its  outer  surface,  to  the 
External  pteiygmd ;  its  inner 
surface  form.**  part  of  the 
ptervgoi(l  fossa,  and  gives  at- 
tachment to  the  Internal 
pterygoid.  The  internal piery- 
yi/tii  pfate  is  much  narrower 
and  longer,  curving  outward 
at  its  extremity  into  a  hook- 
lifce  process  of  bone,  the  ham- 
ulftr  procfH,  around  which 
turns  the  tendon  of  tlie  Tensor  palati  muscle.  .Vt  the  })a<e  of  this  plate  is  u  small, 
oval,  shallow  depression,  the  »aiphoid  fotim,  from  which  arises  the  Ten.sor  palati, 
uh]  above  which  is  seen  the  posterior  orifice  of  the  Vidian  canal.  The  outer  sur- 
fiice  of  this  plate  forms  part  of  the  pterygoid  fossa,  the  inner  surface  forming  the 
outer  boundary  of  the  posterior  ayierture  of  the  nare.s.  The  Superior  constrictor 
of  the  pharynx  is  attached  to  its  posterior  edge.  The  two  pterygoid  plates  are  sep- 
aiBted  bdow  by  an  angular  interval/ in  which  the  pterygoid  prooees  or  tid>eroeity  of 
the  palate  bone  is  received.  The  anterior  surface  of  the  pterygoid  process  is  very 
brood  at  its  base,  and  forms  the  posterior  wall  of  the  sphenohmaxillaiy  fossa.  It 
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Bupporto  Meekels  graglion.  It  presents  above  the  anterior  orifioi>  of  tlie  Vidiaj^ 
canal,  and  below  a  rough  margin  which  articulates  with  the  perpendicular  plate  of 

the  pnln(«'  1h>im'. 

Tlie  Spheuoidal  Turbinated  or  Sphenoidal  Spoutfy  Bones  [Fig.  14^j  are 
two  thin  carved  plates  of  bone,  which  exist  as  separate  pi<eces  until  puberty,  and  occa^ 
sionally  are  not  joined  to  the  sphenoid  in  the  adult,  Tliey  are  situated  at  the  ante- 
rior and  inlei  ior  ]>;irt  of  the  bn(!y  of  tlie  sphenoid,  an  aj»erture  of  variable  -^ize  beinf; 
left  in  their  antet  ior  wall,  through  which  the  sphenoidal  sinusea  open  into  the  uaMal 
fossae.  They  are  irregular  in  form,  and  taper  to  a  point  behind,  being  broader  and 
thinner  in  front.  Their  inner  surface,  which  looks  toward  the  cavity  of  the  sinus, 
is  concave;  their  outer  surface,  convex.  Eaeli  Imne  Hrticulates  in  front  with  the 
ethmoid,  externally  with  the  palate;  its  pointed  j>oste)u»r  extretnity  is  placed  aliove 
the  vomWy  and  is  received  between  the  root  of  the  pterygoid  process  on  the  outer 
side  and  the  rostrum  of  the  sphenoi<l  on  the  inner.' 

Dweloimieillt.— 'Up  to  about  the  eighth  month  of  fetal  life  the  sphenoid  bf>np 

consists  of  two  distinct  part«:  a  posterior 
or  potititphenotd  part,  which  coiii]>risef>  the 
pituitary  fossa,  the  greater  wing?,  and  tbe 
pteryproid  processes ;  and  an  anterior  or 
pregphenoid  part,  to  which  the  anterior 
part  of  the  body  and  lesser  wings  belong. 
It  is  developed  by  fourteen  centrcH — eisrlit 
for  the  posterior  sphenoid  division,  and  si.\ 
for  the  anterior  sphenoid.  The  ei;rht  cen- 
tre!* for  the  ptMjterior  sphenoid  are — one  for 
\        each  greater  wing  ana  external  pteryjL'oid 

'*^T**V****^-_         ju  #_  \       plate,  one  for  each  internal  ptery<joid  plate. 

two  for  the  posterior  part  of  the  body,  and  one 
on  cither  side  for  the  lingula.  The  six  for 
the  anterior  sphenoid  are— one  for  each  lett- 
er wing,  two  fiu  theanterior  pin  t  of  f1ieb(Mly. 
Mini  one  for  each  sphenoidal  turbinated  bone. 
Poitinhenoid  Dwmoii. — The  first  nuclei  to  apiwar  are  those  for  the  greater 
wings.  They  make  their  appearance  between  the  foramen  rotundum  and  foramen 
ovale  about  the  eighth  week,  and  from  them  the  external  pterygoid  plates  are  algo 
fonned.  Soon  nner  the  nuclei  for  the  po.sterior  part  of  the  bo<ly  appear,  mie  fin 
either  side  of  the  sella  Turcica,  and  become  blended  together  about  the  mitidle  ot 
fntal  life.  About  the  fourth  month  the  remaining  four  centres  appear,  those  for  the 
internal  pterygoid  plates  being  os.'^ificd  in  membrane  and  becoming  joined  to  tbe 
external  pterygoid  plate  about  the  sixth  month.  The  centres  for  the  lingulee  speedily 
become  joined  to  the  rest  of  the  bone. 

Presphenoid  iHxiriim. — ^The  first  nuclei  to  appear  are  those  for  the  lesser  wings. 
They  make  thdr  appearance  about  the  ninth  week  at  the  outer  borders  of  the  <  j 
foramina.  A  second  \y.\\v  of  nuclei  appear  on  the  inner  ^u\v  of  the  fdi  annna  shortly 
after,  and,  becoming  united,  form  the  front  part  of  the  body  of  the  bone.  The 
remaining  two  centres  for  the  sphenoidal  turbinated  bones  do  not  make  their  appear- 
ance unt^  the  end  of  the  thira  year,  and  become  joined  to  the  body  of  the  bone 
after  puberty. 

The  presphcnoid  is  united  to  the  hotly  of  the  postsphenoid  about  the  eighth 
month,  so  that  at  birth  the  bone  consists  of  three  [liecw? — viz.  the  body  in  the  centre, 
and  on  each  side  the  great  wings  with  the  pterygoid  proces.ses.    At  the  first  yi«r 

afterbirth  the  greater  win;r!'  :>nil  1m. dv  are  unitiMi.  l*'roni  tlie  tenth  to  the  twelfth 
year  the  spongy  bones  are  partially  united  to  the  .>«phenoid,  their  junction  being 

'  A  %mn\\  portion  of  the  sphenoidal  turbinated  l)one  HometimeB  eoten>ntoth«  formatinn  of  the 
inner  wall  ui  the  orliit,  between  the  os  planum  of  the  ethnmid  in  front,  tJte  orbiUil  plate  of  tbe  |Nilate 
Mow,  and  the  frootal  above  (ddnad.  Sa^.  Sar.  STVnnt;, 
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compU'to  hy  the  twcntictli  year.  Lst^tly,  the  ^henoid  joins  the  occipital  from  th« 
eiirhttviiTh  t«>  the  t\\<  iity-rit"th  sviw. 

ArticulatioQS. — The  hpbeuuid  aruculut4.>;«  with  all  the  buues  uf  the  crauiuiu  uud 
five  of  the  Cmc — ^the  two  malar,  two  palate,  and  vomer :  the  exact  extent  of  articu- 
latton  with  eat  h  Ipoir-  i>  slmwn  in  the  ;icc<)mpanying  figures.' 

Attachment  of  Muscles. — To  twelve  paii-s  :  the  TeinjM»rul,  ExttM  uul  ptery<ioid, 
Internal  pterygoid,  iSuperior  coustrictor,  Tensor  palati,  Laxator  tympam.  Levator 

Elpehra,  Ohbquns  sapwior,  Superior  rectus,  Internal  rectus,  Inferior  rectus, 
ttcamal  rectos. 

Thb  Bshmoid  Bonx. 

The  Btfunoid  {MfAi,  a  sieve)  is  an  exceedingly  lisht,  tpongj  bone,  of  a  cubical 
form,  mtnated  at  tfie  anterior  part  of  the  ba^e  of  we  eranimn,  between  the  two 
orbits,  at  the  ro<»t  of  the  nose,  and  contributinjr  to  form  eacli  of  these  cavitie.s.  It 
cousidU  of  three  part.s:  a  horizontal  pluie,  which  foriuM  j>art  of  the  base  of  the 
enuiiam;  a  perpendicular  plate,  which  forms  part  of  the  septum  nasi;  and  two 
latcnil  iu:i>-c'-  of  eells. 

The  Horizontal  or  Cribriform  Plate  (Fig.  1  "il)  fnmis  part  of  the  anterior  fossa 
of  the  baj»e  of  the  skull,  and  is  received  into  the  ethmoid  notch  of  the  frontal  bone 
bc^ew  the  two  (Mi»ital  plates.  Projecting  upward  from  the  middle  line  of  this 
plate  is  a  thick,  smooth,  trian- 
gular proc<\«<s  of  borir.  tlie  m'xta 
gain,  8o  called  from  it.s  resem- 
blance to  a  cock's  comb.  Its 
base  joins  the  eribriforni  |>late. 
\x-i  posterior  border,  long,  thin, 
and  slightly  eiirvtMl,  s«'rvrs  for 
the  attachment  of  the  fal.x  cere- 
bri. Its  anterior  border,  short 
and  thick,  articidates  with  the 
fnuital  bone,  and  j)res<'nt«  two 
8ma[l  prujeeting  ala>,  which  are 
received  into  corresponding  de- 
pres,si(»n.s  in  the  frontal,  com- 
pb-ting  the  foramen  e:ccum  be- 
hind, ltd  si<le.s  are  .smooth,  and 
aoraetimes  bulging,  in  which  ease 
it  is  found  to  enclose  a  small 
sinu.s.*  On  each  side  nf  the 
cri^ita  galli  the  crilinturm  plate 
is  narrow  and  deeply  grooved,  to  support  the  balb  of  the  olfiMStory  nwve,  an<1  |H>r- 
fiwated  by  foramina  for  the  passage  of  its  filaments.  These  foramina  are  arranged 
in  three  rows:  tlo'  inTicnnnst,  which  are  tlie  larL'^'^t  and  b'ast  numerous,  are  lost  in 
grooves  on  the  upper  part  of  the  septum ;  the  foramina  of  the  outer  row  are  con- 
tmncd  on  to  the  snrflice  of  the  upper  spongy  bone.  The  foramina  of  the  middle 
n»w  are  the  smallest ;  they  perforate  the  bone  and  transmit  nerv«  s  to  the  roof  of 
tin-  nose.  At  the  front  p.art  of  the  eribriforni  jdate,  on  each  sidi-  >A'  tiie  cri.sta  galli, 
IS  a  small  h.^sure  which  tran.smits  the  n!i.<al  branch  of  the  ophthalmic  nerve,  and 
St  its  po-xterior  part  a  triangular  notch  which  receives  the  ethmoidal  spine  of  the 
Bpheuoid. 

The  Perpendicular  Plate  (Fig.  l.'>"2)  is  a  thin,  tiattmcd  lamella  of  bone  wbieh 
descends  from  the  under  surface  of  the  cribriform  plate  and  assists  in  fonning  the 
eeptum  of  the  nose.    It  is  much  thinner  in  the  middle  than  at  the  circumference, 

'  It  also  KHnetimes  aitiioulitci  with  the  superior  maxilla.   (See  p.  Id2.) 

'  Dr.  Humphry  statM  that  the  criala  gain  is  oonmoolj  faidiiMa  to  one  side,  uraalljr  the  opposite 
tn  that  Uiwani  which  the  loww  part  of  the  perpendicnlar  plate  is  bent  1 7%e  Aimos  ^SMMon,  1858^ 

p.  277). 
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and  ii  generallv  deflected  a  little  to  one  siile.  lt<  aiit4  rior  liorder  artictilat  -  with 
the  uaisal  Hplm  of  the  frontal  bone  and  crest  of  the  nasal  bones.  Its  poesten<>r, 
divided  into  two  i>»rts,  is  eonnected  by  its  iipper  half  with  the  rostnun  of  the  sphe- 
noid— ^by  its  lower  half  viith  the  voiiu  r.  The  inferior  border  servos  for  the  attach- 
ment of*  the  triangalar  cartilage  of  the  nose.    On  each  side  of  the  perpendicuUr 
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Peilieii4toDtar  FUte  of  nbnoM  (enlaived),  Bhown  by  remoTinv  the  right  latvnU  mam. 

plate  numerous  grooves  and  canals  are  seen  leading  from  foramina  on  the  cribri- 
form plate :  they  lodge  filaments  of  the  olfiictory  nerves. 

The  Lateral  Maeees  of  the  ethmoid  consist  of  a  number  of  tliin-walled  cellular 
cnvitie?*,  the  i  fhmoidal  rclhy  interpofcMl  hrtwpcn  two  vertical  |iliite8  of  hone,  the 
outer  one  of  which  forms  part  of  the  orbit,  and  the  inner  one  part  of  the  uasal 
fossa  of  the  corresponding  side.  In  the  disarticulated  bone  many  of  these  cells 
appear  to  be  broken,  hut  when  the  bones  are  articulated  thej  are  closed  in  at  everr 
part.  Tlie  upper  surface  of  each  lateral  mass  pro«cTit«?  n  niimVior  of  nppnrontly  half- 
broken  cellular  spaces  ;  these  are  closed  in  when  articulated  by  (lu-  c<lges  of  the 
ethmoidal  notch  of  the  frontal  bone.  Crossing  this  surface  are  iw^  -rrooves  on  wich 
side,  converted  into  canals  by  articulation  witn  the  frontal:  they  are  the  <ntt' rii>r 
and  posterior  t'thiiiovhil  fomniina.  and  open  on  die  inner  wall  of  ttie  'uliit.  The 
posterior  surface  also  presents  lar^e  irrejrular  cellular  cavities,  wliich  are  clos<'d  in 
by  articulation  with  the  sphenoidal  turbinated  bones  and  orbital  process  of  the 
palate.  The  cells  at  the  anterior  surfiuie  are  completed  by  the  la<*hrymal  bone  and 
nasal  })n>cess  of  the  superior  nmxillarv,  and  those  below  also  by  the  superior  maxil- 
iai"y.  The  outer  ^^iirfHce  of  each  lateral  mass  is  formed  of  n  thin,  smooth  s<|uare 
plate  of  bone  called  tlie  os  planum:  it  forms  part  of  the  inner  wall  of  the  orbit, 
and  articulates  above  with  the  orbital  plate  of  the  frontal ;  below  with  the  superior 
maxillary  and  orbital  process  of  the  palate;  in  front  with  the  lachrymal:  and 
behind  with  flto  ^yihenoid. 

From  tlie  inferior  part  of  eadi  lateral  mass,  immediately  bencaili  tlie  os  jilauuiu, 
there  projects  downward  and  backward  an  irregular  lamina*  of  bone  called  the  unri- 
form  j>ro<u'MH.  from  its  hook-like  form:  it  serves  to  vl>^<'  iu  the  upper  part  of  the 
orifice  of  tlie  niitnini.  and  aiitenlntes  with  the  ethmoidal  proe««<w  of  the  inferior 
turt>inated  bone,     it  is  often  broken  in  <Usarticulating  the  bones. 

The  inner  surface  of  each  latwal  mass  forms  part  of  the  outer  wall  of  the  nasal 
fossa  of  the  corresfsmding  side.  It  is  formed  of  a  thin  lamella  of  bone  which 
descends  frnni  the  lui'ler  surface  of  the  einiiirirui  plate,  aii'l  terminates  below  in  a 
free  convoluted  margin,  the  middle  turbiuatid  bone.  The  whole  of  this  surface  i« 
rough,  and  marked  above  by  numerous  grooves,  which  run  neariy  vertically  downward 
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fnm  the  cribrifonn  plsle;  they  lodge  branches  of  the  ol&ctory  nerve,  which  arc  dis- 
trihtitiHl  on  the  mucoid  mcmlmine  covering  the  bone.  The  back  part  of  this  surface 
ii»  KubiiivideU  b^'  a  uarruw  ublii^ue  fis> 
sure,  the  tupenor  meahu  of  the  nose, 
bounded  above  by  a  thin  curvcil  plate  of 
Ytitriv — thv  Kiijh'ri'ir  furf'iniifril  hotu'.  By 
mejins  of  an  oi  itice  at  the  upper  part  of 
this  fisflare  the  posterior  ethmoidal  cells 
op<^n  into  the  noee.  Below,  and  in  front 
«tf  the  ^uporior  iiioatiis,  i-;  scrii  tlic  con- 
vex snriat'oof  t\\v  mtdilletur/'iii'if t  il  hone. 
It  extendi!  along  the  whole  lt'n;.'th  of  the 
inner  sorface  of  each  lateral  nuLss ;  its 
lower  margin  is  free  an<l  thick,  and  its 
concavity,  directed  outward,  iu^sists  in 
forming  the  middle  meatus.  It  is  by  a 
large  orifice  at  the  upper  and  front  part 
of  the  middle  meatus  that  the  anterior  ethmoidal  cells,  and  throiif;h  them  thefrvntal 
sinti«ies.  cnrnmunicate  with  the  nose  hy  means  of  a  funnel-shaped  canal,  the  infuHdt- 
buluin.  The  cellular  cavities  of  each  luttral  mass,  thus  walled  in  by  the  os  planum 
on  the  oater  side  and  by  the  other  bones  already  mentioned,  are  divided  by  a  thin 
transverse  bony  partition  into  two  sets,  which  do  not  communicate  with  each  other; 
thev  are  tenned  the  unfrn'or  anil  po^tcrfor  ethmnoJul  <;  }h  or  i*!nu»es.  The  former, 
more  numerous,  contmuuicate  with  the  frontul  sinuses  above  and  the  middle  meatus 
bdow  by  means  of  a  long  flexaons  cellular  canal,  the  vf^m/dBulum ;  the  posterior, 
1>  -  iiiiiuerous.  open  into  the  supoior  meatus,  and  communicate  (occasionally)  with 
the  -phenoichil  sinuses. 

Development. — By  three  centres— one  for  the  perpendicular  lamella  and  one 
ibr  each  lateral  mass. 

The  lateral  masses  are  first  develo|)ed,  ossific  granules  making;  their  first  appear- 
ance in  the  OS  planum  between  tlie  fourth  and  fifth  months  of  fietal  life,  and  exten<l- 
ing  into  the  sp<mgy  bones.  At  hirth  the  bone  consists  of  the  two  hiteml  ma.sses.  which 
are  small  and  ill  developed.  Durinj*  the  first  year  after  birth  the  perpendicular  and 
horizontal  plates  begin  to  ossify  from  a  single  nucleus,  and  become  joined  to  tlie 
lateral  masses  about  the  be^riniiiiiu'  of  the  second  year.  The  formation  of  flic  eth- 
moidal cells,  which  completes  the  bone,  does  not  commence  until  about  the  fourth  or 
fifth  year. 

ArlioalatioD8. — With  fifteen  bones :  the  sphenoid,  two  sphenoidal  turbinateil, 
the  frontal,  and  eleven  of  the  fare — the  two  nsisal,  two  superior  maxillary,  two  lach- 
rymal, two  palate,  two  inferior  turbinated,  and  the  vomer.  No  muscles  are  attached 

U)  this  bone. 

DEVELOPMENT  OF  THE  CRANIUM. 

The  early  BtAjrcn  of  the  devolopment  of  the  enmiam  have  already  hewn  demribed  (i«oe  p.  115). 

We  havp  wnsn  that  it  is  furincrj  fnun  ;i  layr  nf  tix^-^nlilivst,  ilcr'ivi'il  iViiiii  tli''  protovorti'lirnf  platfs 
of  the  trunk,  which  is  etpmui  over  the  whoU*  ^urfuce  of  the  ruiliiii*-tiiury  liruiu.  That  portion 
of  this  layer  from  wfaieh  the  booes  of  the  akall  are  to  be  developed  oonMsts  of  a  thin  membrao- 
oonca^ale. 

OmiOeation  mmmmioes  in  thi«.  in  th«  fimt  place,  in  the  roof,  and  is  preceded  hv  the  deponi- 

tioii  of  a  iii'Mul.r.uiHii.-  hlivstt'ina  tin-  surfHci-  r»f  tlie  i-crcftral  capsiilf.  in  wfi!  •!)  f!ii>  ri^xilvini: 

|>roc«»*.<*  •'Xt<'inl-..  till'  primitiv.'  iiit  iiil«raiiitus  laitsulc  iMH-omiii^j  the  internal  pfriost<'uii»  arul  Inking 
altimatt^ly  hl>>n<l(>d  with  th>>  liiira  rnat<>r.  AltnOQgh  the  bones  of  the  vertex  of  the  skull  appear 
before  thoMi  at  the  base,  and  make  considerable  progreM  in  their  growth,  at  birth  osaification  is 
more  advanoed  in  the  baie,  this  portion  of  the  skull  forming  a  solia,  immovable  groundwork. 
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Ethmoid  Bom,  inner  tarlhce  of  right  lateral  nw« 
(CBlai«ed|. 
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THE  SKELETON, 


ThB  PoNTANBLLES  (Figs.  154,  155). 

Before  birth  the  bones  at  the  vertiax  and  »ide  of  the  skuU  are  separated  from  each  other  by 
memlmiuMW  iiitenwb  in  whieh  bone  ia  dflUent.  Those  intenrali  are  prindpallj  found  at  tlu> 

Fio.  154. 


flkellat  liirth.  -h.iwiiit;  the  anterlmaiid  Tlie  lAieial  FoaianvllM. 

pt>aU;riur  fuutanellM. 


four  angtea  of  the  parietal  lM)ni!s.  In  cons(.><iuence  of  the  wave  of  oaxitii  ution  )»  ing  circular  and 
(h«^  bones  mtadrilateral,  the  ossific  nmtt«>r  nrHt  meets  nt  i\w  tniir^rins  of  Uio  liuneB  at  the  point8 
nmr*^st  to  their  centrt'R  of  ossification,  and  vacuities  or  spacfH  are  left  at  the  aujfleii,  which  are 
\"A\\tH\  t'nntanellcx,  .so  u;iiii>-(l  frnin  tlic  |>u!s;it'ujni<  of  the  brain,  which  are  [M  rri  ptilili'  ut  tli''  \\nU>- 
riur  fontanelle,  and  were  likened  to  the  ri;>injr  of  water  in  a  fountain.  The  anterior  tontuiielle  is 
the  largest,  and  oorn>iipondrt  to  the  junction  of  the  sapttal  and  coronal  HUturen;  the  pogterior 
fontiinelle.  of  smaller  >i/.o,  nituuted  at  the  junction  of  tlie  sairittal  and  lanibdoid  -iiitiires;  th»» 
renuiinini;  ones  are  *ituuted  at  the  inferior  anjjles  of  ilit-  parieuil  lx>ne.  The  latter  iixv  clo(*e»l 
«oon  after  birth  ;  the  two  at  the  etuperior  anirlcM  remain  open  longer,  the  |>osterior  Wing  closed 
in  a  few  months  ailer  birth,  the  anterior  remaining  open  until  the  first  or  second  year.  These 
MMicett  are  gradually  filled  in  by  an  extension  of  the  ossifying  process  or  by  the  development  of  a 
^Vdnnian  l>one.  Sometimes  the  anterior  fontanelln  rf^ivKiui'-  open  beyoriil  two  yi  Mr*;,  jiiul  i»  occa- 
sionally nersistent  throughout  life.  [Its  perMi^tence  and  enlargeuent  are  generally  indicative  of 
hydiooepoalus.] 

SupSBNtniBRABT  obWqbmxait*  BoMia. 

In  adilition  to  tli<'  CKTi^taiit  (••>ntre!«  of  ossification  of  tti*'  fkull,  ad'Iitioiial  onos  >\r<>  oi-i  iisiiin- 
ally  found  in  the  course  of  tin-  »iiture».  These  form  irregular,  LM>lrtU*d  iMtne.s  iiiterfKiMHl  between 
the  cranial  Itones,  and  havi-  Ix  i-n  termed  W<irmian  honen  or  ossa  iriquelra  (7.  e.  triangular}.  They 
are  moet  frequently  found  in  the  course  of  the  lamMoiil  suture,  but  occasionally  also  occupy  toe 
situation  of  the  fontjinelles.  esp^Mallv  the  posterior,  and,  more  rarely,  the  anterior.  Pm|nent!y 
■  >ii"'  is  t'linul  hctwei  ii  til"'  aiitrridr  inft'rior  iiiiltIi'  (if  tli>"  |iiii  i«  tiit  Ikhh'  iiiul  flu'  i:rt^:it<T  wing  of  the 
-pht  iiuiil  (the  epipf' 1 1'  hime.  Fig.  lo")).  They  have  a  great  tendency  to  Iw  byuju»i:trical  on  the 
two  sides  of  the  skoU.  .and  they  vary  much  in  sise,  being  in  some  eaaes  not  larger  than  a  pin's 
head,  and  »-onfine«l  t<i  tlx'  outer  table  :  in  other  cas«»s  so  large  that  one  nair  of  tlie»»e  liones  may 
form  the  whole  of  ihc  occipital  Isme  alfove  the  superior  curved  lines,  as  aescrilH?d  by  B^clard  and 
Ward.  Their  number  is  generally  limiteil  to  two  or  three,  but  iimri'  than  a  hundred  have  lieen 
ft>und  in  the  skull  of  an  adult  hydrocephalio  skeleton.  In  tiieir  development,  structure,  and 
mode  of  artieulation  they  resemble  the  other  oranial  bones. 

OoMOBNITAIi  FiBSIIBaS  AMD  0AP8. 

An  lurest  in  the  ossifying  process  ni.iv  give  riso  to  deficiencies  or  ga|>s,  or  to  fissures,  wbidi 
are  of  importance  in  a  me<li<'<)-l<'gjd  point  nf  view,  as  they  are  liiible  to  be  mistaken  for  fractures. 
The  fissures  generally  extend  from  the  margins  toward  tlic  centre  of  the  bone,  but  tlie  gaps  mav 
1m-  found  in  the  midd  le  as  well  as  at  the  edges.  In  course  of  time  they  may  become  covered  witn 

.'i  thin  I:iTiiiri;\  fif  Knoe. 

'  WorniiiiH,  a  physiciau  in  Copenhagen,  i:*  ttaid  Ut  have  given  tfie  Unit  detailed  description  of 
ihcM  bones. 
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BONES  OF  THE  FACB. 

The  fscial  honea  are  foartoen  in  iiamb«r — viz,  the 

Two  Nasal,  Two  Palate,  • 

Two  Superior  MaxiUary,  Two  Inferior  Turbinated, 

Two  Lachrymal,  Vomer, 
Two  Malar,  Inferior  Maxillary. 

[Of  these,  the  upper  and  lower  jaws  are  the  fundamental  bones  for  mastication, 
and  the  others  are  accessories;  for  the  chief  function  of  the  facial  bones  is  to  pro- 
vide an  appnnittis  for  mastication,  while  snbsidiary  functions  are  to  provide  for  the 
aense-organs  (eye.  nose,  tongue)  and  a  vestibule  to  the  respiratory  and  vocal  organs. 
Hence  £e  variations  in  the  shape  of  the  face  in  man  and  the  lower  animab  d^tmd 
chiefly  on  the  question  of  the  character  of  their  food  and  their  mode  of  obtaining  it.] 


Nabal  Bom. 

The  Naeal  (nmusy  the  nose)  are  two  small  oblong  bones,  vai^ine  in  sise  and 
form  in  different  indiridnals ;  they  are  placed  side  by  side  at  the  midcue  and  upper 

part  of  the  fece,  forming,  by  their  junction,  the  bridge  *"  of  the  time.  Each  bone 
presents  for  examination  two  snrfaecs  aTitl  four  borders.  The  outer  surface  is  con- 
cave from  above  downward,  convex  from  .side  to  side ;  it  is  covere<l  by  the  Pyramid- 
slis  and  Compressor  nasi  muscles,  marked  by  numerous  small  arterial  furrows,  and 
perforated  about  its  centre  by  a  foramen,  sometimes  double,  for  the  tnuumiasion  of 
a  small  vein.  Sometimes  this  foramen  is  absent  on  one  or  both  sides,  and  oceasion- 
allr  tlif*  f  MMT'H'Ti  r-rwnm  opens  on  its  surface.  The  inner  surface  is  concave  from 
side  t"  side,  convex  from  above  downward,  in  which  direction  it  is  traversed  by  a 
longitudinal  groove  (sometimes  a  canal)  for  the  passage  of  a  branch  of  the  nasal 
nerve.  The  superkr  border  is  narrow,  thick,  and  serrated  for  articulation  with  the 
nasal  notch  of  tne  frontal  bone.  The  inferior  border  is  broad,  thin,  sharp,  directed 
obliquely  downward,  outward,  and  backward,  and  serves  for  the  attachment  of  the 
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html  cartilage  of  the  nose.  This  border  presents,  about  its  middle,  a  notch  through 
which  passes  the  branch  of  the  nasal  nerve  above  referred  to,  and  is  prolonged  at  its 

inner  extremity  into  a  sharp  spine,  which,  when  articulated  with  the  opposite  bone, 
f-^rm*  the  ixmal  angle.  The  external  border  is  serratcii,  hovelled,  at  the  expense  of 
the  mtemal  surface  above  and  of  the  external  below,  to  articulate  with  the  nasal 
jttooess  of  the  superior  maxillary.  The  haemal  border,  thicker  above  than  below, 
articulates  with  its  fellow  of  the  opposite  side,  and  is  prolonged  behind  into  a  verti- 

cre:<t.  which  forms  part  of  the  septum  of  the  nose :  this  crest  articulates  with  the 
aaari]  -jjinc  of  the  frontal  above  and  the  perpendicular  plate  of  the  eflnnoid  hdow. 

Development. — Dy  one  centre  for  each  bone,  which  appears  about  the  same 
pmod  ae  in  the  vertebnn. 
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186  THE  SKELETON. 

Artioiilations. — With  four  boiie^ :  two  of  the  craiiiuut,  the  fronts  and  ethuoid. 
Mid  two  of  the  iaoe»  tbe  of^KMnte  nasal  and  the  auperior  maxillary. 
No  muacltis  are  directly  attached  to  this  hone. 

SuPBBfOB  MAaciu.ABY  Bowa* 

The  Superior  Maxillary  {  urt!. villa,  the  jaw«hone)  is  one  of  the  most  important 
bones  of  tlic  fivce  in  a  surgical  poim  of  virw,  rm  account  of  the  Timnlu'r  of  di.soases 
to  which  some  of  its  parts  are  liable.  Its  minute  examination  becomes,  therefore, 
a  matter  of  considerable  interest.  It  is  the  lareest  bone  of  the  face,  excepting  tbe 
lower  jaw,  and  forms,  by  ita  union  with  its  fellow  of  the  opposite  side,  the  whole 
of  the  ii]){>er  jaw.  Each  hotio  assists  in  t]if>  ffiriiiation  of  three  cavities — tlie  ifof 
of  the  mouth,  the  tioor  and  outer  wall  of  the  nasal  fos<ie.  and  the  Hoot  of  the  orbit 
— and  also  enters  into  the  formation  of  two  fossa?,  the  zygomatic  and  spheuo-maxil- 
lary,  and  two  fieaurea,  the  epheno-maxillary  and  pterygo>maxillary. 

The  bone  presents  for  examination  a  body  and  four  prooessee— malar,  nasal,  alve- 
olar, an<!  I 'tiatinc. 

The  body  is  somewhat  cuboid,  and  is  hollowed  out  in  its  interior  to  form  a  large 
cavity,  the  antrum  of  Highmore.    Its  snrfiicee  are  fbur^-an  external  or  fiusial.  a 

posterior  or  zygomatic,  a  superior  or  orbital,  and  an  internal. 

The  external  or  facial  surfkce  (Fifr.  I.'S^)  Is  direeteil  forward  ami  outward.  Just 
above  the  incisor  teeth  is  a  ilepressiou,  the  incmve  or  mifrtijom  Jotsm^  which  gives 
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Led  .Su|>crltir  Maxillitry  tUme,  uut«;r  auxfmca. 


« 

origin  to  the  Depressor  alte  naai,  and  below  it.  to  the  alveolar  border,  is  attached  a 
slip  of  the  Orbicularis  oris.  AI  mv.  and  a  little  external  to  it  the  Compressor  nsisi 
arises.  More  external  is  anotlicr  doprossion.  the  ranive  f'/msfi.  larper  and  tleepr-r 
than  the  incisive  fossa,  from  which  it  is  separated  by  a  veriieai  rid^e,  the  caniite 
fimnenee^  corresponding  to  the  socket  of  the  canine  tooth.  The  canine  ibssa  gives 
origin  to  the  Levator  anguli  oris.    Above  the  canine  fossa  is  tbe  vnfraorhUal  fora- 
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tnen,  the  tcnniimtion  of  tlio  iiifniorbital  ninal :  it  transiuits  tin-  iiitVaorbital  iierv<' 
an<l  artery.  Above  the  infraorbital  foramen  is  the  miirgiu  «»1  ihe  orbit,  which 
»flbnis  partial  attaichmetit  to  the  Levator  lahii  ituperions  proprius.  To  tbe  shftrp 
nmrgin  of  bone  whicti  bounds  this  surface  in  ftutit  and  Repantes  it  from  tlie  inter- 

nnl  '«Mrf;i('»'  i-i  attarhnl  ili.'  Dilator  iiaris  jxi-tninr. 

The  posterior  or  zytfomatic  surface  is  convex,  directed  backward  and  out- 
ward, and  forms  part  of  the  /y^jomatic  fossa.  It  presents  about  its  centre  several 
apertures  h>ading  to  canals  in  the  substance  of  the  bono  ;  they  are  termed  the  y*"*- 
ftn'or  d'  »t<tf  '•'imth.  and  tranj^mit  the  |>osterior  dental  v(»^s('l<  and  nerves.  At  t}ir 
lower  part  of  this  surfaci?  Is  a  rounde<l  eminence,  the  nmxillartf  inheroitity^  especially 
prominent  after  the  growth  of  the  wisdom  tooth,  rough  on  its  inner  side  for  articnla- 
tiuii  with  tlu-  tuberosity  of  the  palate  bone,  and  sometimes  with  the  external  ptery- 
goid phiti-.  It  ;xivc^  attachment  to  a  few  fibres  of  origin  of  the  internal  ]itcrv<r<»id 
oiitscle.  immediately  above  the  rough  surface  is  a  groove,  which,  runnin*'  oblicjuelv 
down  on  the  inner  surfaee  of  the  bone,  is  converted  into  a  canal  by  articulation  with 
the  palate  bone,  formini:  tin-  j»'xh  r!nr  /xihtine  canal. 

The  superior  or  orbital  surface  i^*  thin,  smooth,  trianiriilar,  and  forms  part  of 
the  floor  of  the  orbit.  It  is  bounded  iDternally  by  an  irregular  margin  which  artic- 
ulates, in  firont,  with  the  lachrymal ;  in  the  midale,  with  the  oa  planum  of  the  eth- 
moid; behind,  with  the  orbital  process  of  the  palate  bone:  bounded  externally  by  a 
8mof>Th  roundeil  edge  which  enters  into  the  fontiation  of  tlie  spheno-maxillnrv  fissure, 
and  which  s(mietimes  articulates  at  its  anterior  extremity  with  the  (»rbital  plate  of  the 
sphenoid;  bounded  in  front  by  part  of  the  circumference  of  the  orbit,  which  is  con- 
tanuons  on  the  inner  side  with  the  nasal,  on  the  outer  side  with  the  malar,  process. 
Along  the  niidilh-  lini"  of  the  orhital  sin  faiM"  is  a  deep  groove,  the  infranrhitah  for 
the  p:i>8agc  of  the  infnu)rhitnl  nerve  and  artery.  This  rrrnove  commences  at  the 
middle  of  the  outer  border  of  the  surface,  and,  |Mis.siiig  {orwaitl.  terminates  in  a 
canal  which  subdivides  Into  two  branches ;  one  of  the  canals,  the  infraorbital,  opens 
just  below  the  margin  of  the  orbit;  the  other,  which  is  smaller,  runs  into  the  sub- 
stance of  the  anterior  wall  of  the  antrum  :  i'  is  calh-d  the  anterior  dental  canal, 
transmitting  the  anterior  dental  vcssela  ami  nerve  to  the  front  teeth  of  the  upper 
jaw.  At  the  inner  and  fore  part  of  the  orbital  surface,  just  external  to  tbe  lach- 
rymal canal,  is  a  minute  depression  which  gives  origin  to  the  Inferior  oblique 

muscle  of  the  eve 

The  internal  surface  ( Kig.  loD)  is  une'piaHy  divide<l  into  two  partii  by  a  hori- 
lontal  projection  of  bone,  tne  palate  pro/rent ;  the  portion  above  the  palate  process 
ibnns  part  of  the  outer  wall  of  the  nasal  foss:\> ;  that  below  it  forms  pai-t  of  the 

cavitv  of  the  month.  The  superior  division  of  this  surface*  pre«ents  a  large  irreg- 
ular opening  leading  into  the  antrum  of  Jlii/hmvrc.  At  the  upper  border  of  this 
aperture  are  namerous  broken  cellular  cavities  which,  in  the  articulated  skull,  are 
closed  In  by  the  ethmoid  and  b-K-hrymal  bones.  Below  the  aperture  is  a  smooth 
eoncftvity  which  fonns  part  of  the  inlerinr  meatus  of  the  Tia<nl  fos^n^.  and  behind  it 
i*  a  rough  surface  which  articulateii  with  the  perpendicular  plate  of  the  palate  bone, 
traversed  by  a  groove  which,  commencing  near  the  middle  of  the  posterior  bortler, 
runs  obliquely  downward  and  forward,  and  form.s,  w  hen  completed  by  its  articula- 
ti<»n  with  the  palate  b<ine.  the  ptnttt  rl'n'  piiJ>iflne  muaJ.  In  fro!jt  f>f  tlie  opening  of 
the  antrum  is  a  deep  •'roove,  converted  into  a  canal  by  the  laclirvmal  and  inferior 
turbinated  bones,  which  is  coate<1  with  mucous  membrane  and  called  the  faehrtfmal 
or  homI  duet.  More  anteriorly  is  a  well-marked  rough  ridge,  the  infrrhtr  turbi- 
nated r  rent,  for  artieiihition  wifli  the  inf.  rior  turbinated  bone.  The  concavity  above 
this  ridge  forms  part  of  tlie  middle  meatus  of  the  no.se,  whilst  that  below  it  forms 
part  of  the  inferior  meatus.  The  portion  of  this  surface  below  the  j)alate  prm-ess  is 
concave,  rough,  and  uneven,  and  perforated  l>y  numerous  small  foramina  for  the 
pft'<iagc  'f    ntri  Tit  vi  s-el       !•  enters  into  the  formation  of  the  roof  of  the  mouth. 

The  Antmm  of  Highmore,  or  Mtixillary  Sinus,  is  a  large  triangular-shape<l 
cavity  hollowed  out  of  the  body  of  tlie  luaxdlaiy  bone;  its  apex,  directed  out- 
wardi  is  formed  by  the  malar  process;  its  base,  by  the  outer  wall  of  tbe  nose.  Its 
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wails  are  everywhere  exceedingly  thiu,  its  roof  being  formed  by  the  orbital  plate, 
its  floor  by  the  alveolar  process,  its  anterior  wall  by  the  facial,  and  its  posterior  by 
the  sygoiuutic  surfiiee.  Its  inner  wall,  or  bue,  presents,  in  the  disarticulated  bone, 
a  large  irregular  ajHTtiirc  which  communicates  with  the  musal  fossa.  The  martrins 
of  this  aperture  are  thin  and  ragged,  and  the  aperture  itself  is  much  contracted  by 


Fio.  159. 
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its  articulation  with  the  ethmoid  above,  the  inferior  turbinated  below,  and  the  palate 
bone  behind.'  In  the  articulate<l  skull  this  cavity  communicates  with  the  miildle 
meatus  of  the  na^ail  fossae,  generally  by  two  small  apertures  left  between  the  above- 
mentioned  bones.  In  the  recent  state  usually  only  one  small  opening  existi»  near 
the  upper  part  of  the  cavity,  sufficiently  large  to  admit  the  end  of  a  probe»  the  other 
being  clo.«ed  by  the  lining  membrane  of  the  sinus. 

Crossing  the  cavity  of  the  antrum  are  often  seen  several  projecting  laminae  of 
bone  «mi1ar  to  those  seen  in  the  sinuses  of  the  cranium ;  and  on  its  posterior  wall 
are  the  posterior  dental  eanah,  transmitting  tiie  posterior  dental  vessds  and  nerves 
to  the  teeth.  Projecting  into  the  floor  are  several  conical  jtrocessos,  f'orrcspf>riding 
to  the  roots  of  the  iirst  and  second  molar  teeth  ;^  in  some  cases  the  tloor  is  perfo- 
rated by  the  teeth  in  thu  ntuation.  It  b  from  the  extreme  thinness  of  the  walls 
of  this  cavity  that  we  are  enabled  to  explain  how  a  tumor  L'xiwing  from  the  antrum 
encroaches  upon  the  adjacent  part.n,  pushinir  u])  the  Hoor  of  the  orl»it  and  tli>piat  i!ig 
the  eyeball.  i»rojecting  inward  into  the  nose,  protruding  forward  on  to  the  cheel^, 
and  making  it.s  way  backward  into  the  zygomatic  fossa  and  downward  into  the 
mouth.  ['I'he  cavity  of  the  antrum  is  so  large  that  percussion  will  oflen  give 
important  information  as  to  whether  the  antrum  be  empty  or  full.    It  can  be 

'  Tn  tome  raaea,  at  any  rate,  the  larhryinal  hone  enrroncbes  •lightly  on  the  anterior  tuperior  por* 

tinn  of  the  of«nin|;.  and  nKsistJt  in  forming  the  inner  wall  nf  the  aninim. 

•  The  nuniljcr  of  ttn'th  wliose  fanp*  are  in  rr  lnlinn  with  the  floor  of  the  antrum  w  variable.  The 
antrnm  "may  cxtt-nd  mi  a»  i"  in  rflaiii  ii  I'l  nil  :1  ■  tiitli  of  the  true  maxilla,  from  tlie  ("iniiio  i<> 
the  dftut  MpienlUr."  (See  Mr.  duller  oa  "  AUjtxa*  ol  llie  Antrum,"  in  a  .St/»lrm  of  Suryery,  tilil«il  by 
T.  Hdmea,  ad  ed.,  vol.  W.  p.  856.) 
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pCTforaie«l  either  through  the  atiteriur  wall  on  either  8i<le  of  the  first  or  second 
mohir.  or.  if  a  siiitaMe  tooth  be  carious,  through  its  socket  after  its  removal. 'J 

Tlie  Malar  Proceea  \&  a  rough  triangular  eminence  situated  at  the  angle  ot 
•(•paration  of  the  facial  from  the  sygomatic  surface.  In  front  it  is  concave,  forming 
part  of  tlie  facial  »urfaice;  behind,  it  is  also  conaive,  ami  forms  part  of  the  zygo- 
mnric  fonsa  :  above,  it  is  rough  and  sf-rratcil  f  ir  artii  ulation  with  tho  malar  liotu', 
wiiUst  below  a  prominent  ridge  marks  the  division  between  the  facial  and  zygo- 
matic surfaced.    A  small  part  of  the  Mameter  miucle  arises  from  this  proc^. 

The  Nasal  PlfOoeOQ  is  a  thick  triangular  plate  of  bone  which  projects  upward, 
inw:ir«l.  and  t)arkwar'l  by  the  8id<»  of  the  nose.  fonnin<r  ]>»rt  of  its  lateral  boun(hirv. 
Ils  ejrtcrnal  surface  is  coucave,  smooth,  perforated  by  numerous  foramina,  juid  gives 
attachment  to  the  Levator  labii  superioris  alteque  nau,  the  Orbicularis  palpebrarum, 
and  the  Tendo  oculi.  Its  intrntnl  surface  forms  part  of  the  outer  wall  of  the  nose; 
it  articulates  above  with  the  frontal.  an<l  presents  a  r<^ni;rb.  niu'Vf-n  surfa^'e  which 
articulatej«  with  the  ethmoid  bone,  closing  in  the  anterior  ethmoidal  cells ;  helow 
this  is  8  transverse  rtd|!e,  tiie  wperifir  turbinated  crett^  fbr  articulation  with  the 
middle  turbinated  bone  of  the  ethmoid  1  m  inded  below  by  a  smooth  concavity  which 
form-'  part  of  the  middle  ineatrts ;  litdow  tliis,  a^rain.  is  the  inforinr  turbinated  crest 
(already  <h'scribe<l),  for  articulation  with  the  inferior  turbinated  bone;  and,  still 
mure  inferiorly,  the  concavity  which  forms  part  of  the  inferior  meatus.  The 
anterior  border  of  the  nasal  process  is  thin,  directetl  obliipiely  <lownward  and 
f>rward.  and  presents  ii  serratetl  edge,  for  articulation  with  the  nasal  bone;  its 
poHti'rifir  border  is  thick,  and  hnllowcfl  into  a  groove  for  the  ladiryinal  dtici :  of 
the  two  margins  of  this  groove,  the  inner  one  articulates  with  the  lachrymal  bone, 
the  outer  one  forms  part  of  the  circumference  of  the  orbit.  Just  where  the  latter 
joins  the  orbital  surface  is  a  small  tubercle,  the  Inrhrt/wal  tuhm-h' ;  this  used  to  be 
tak<'ti  as  a  guide  in  the  perflirmance  of  the  operation  f  >r  fistula  lachrymalis.  The 
lachryuial  groove  in  the  articulated  skull  is  converted  into  a  canal  by  the  lachrymal 
bone  and  lachrymal  process  of  the  inferior  turbinated ;  it  is  directeii  downward  and 
a  little  backward  and  outward,  is  about  the  dia  i  '  i  of  a  goose-quill,  slightly  nar- 
rower in  the  middle  than  at  either  extremity,  and  terminates  below  in  the  inferior 
meatus.    It  lodges  the  lachrymal  duct. 

The  Alyeolar  Proooaa  is  the  thidcest  and  most  siHtngy  part  of  the  bone,  broader 
behind  than  in  front,  and  excavated  into  deep  cavities  for  the  reception  of  the  teeth. 
These  CHviti»«s  are  eight  in  iiuiiihcr,  and  vary  in  si7e  and  flepth  accordiTig  to  the 
teeth  they  contain.  That  tor  the  canine  tooth  is  the  deepest ;  those  for  the  molars 
are  the  widest,  and  subdivided  into  minor  cavities ;  those  for  the  incisors  are  single, 
hut  deep  and  narrow.  The  Buceinatitr  muscle  aris*'s  from  the  outt  r  oirface  of  this 
process  as  far  forwarrl  as  the  first  molar  tooth.  [After  the  loss  ot'  tlio  permanent 
teeth  at  any  time,  but  especially  in  old  a^c,  the  alveolar  process  of  the  upper  jaw 
(Fig.  170,  p.  202),  like  that  of  the  lowv,  u  absoilied.  In  old  age  abo  toe  entire 
lK)ne  thins  gresitly.  and  often  the  palate  process  and  other  parts  become  a  mere 
shell — a  point  to  be  reniembere<l  in  npenitions  on  old  people.] 

The  Palate  Process,  thick  and  strong,  projects  horizontally  inward  from  the 
inner  surface  of  the  bone.  It  is  much  thicKer  in  front  than  behind,  and  forms  a 
eonsiilcrable  part  of  the  floor  of  the  nostril  and  the  roof  of  the  mouth. 

Its  inff.rior  surfiice  (Fig.  lOO)  is  concnvc.  rough,  and  nnrvcn,  and  forms  part  of 
the  roof  of  the  month.  This  surface  is  ju  rforated  by  numerous  foramina  for  the 
pa.ssuge  of  the  nutrient  vessels,  channelled  at  the  back  part  of  it.s  alveolar  bonier  by 
a  longitudinal  groove,  sometimes  a  canal,  for  the  transmission  of  the  posterior  pala- 
tine vessels  and  the  anterior  and  external  palatine  nerves  from  Meckel's  ganglion,  and 
presents  little  depressions  for  the  hvlgrnent  of  the  palatine  glands.  WIk  ti  flip  two 
superior  maxillary  bones  are  arttculatetl  together,  a  lar^e  orifice  may  be  seen  in  the 
middle  line  immediately  behind  the  incisor  teeth.  This  is  the  anterior  palatine  eanal 
wfatta.  This  canal,  as  it  passes  through  the  thickness  of  the  palate  process,  is  divided 

■  S«e  a  paper  bv  the  Anieri<-aii  Editor  CO  **  PerctMiioa  of  the  Fronlal  and  Maxillaiy  SiDuaas"  in 

tbe  Mniicnt  Seni  for  Aug.  10, 
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into  four  compartments;  tliat  is  to  say,  two  ninal.s  Imiiuli  off  laterally  to  tlu-  ri;rlit 
and  loft  nas:il  iossjp,  and  two  cauuLs,  one  in  front  ami  one  behind,  lie  in  the  middle 
line.    The  former  pair  of  thwie  canul.s  are  named  the  foramina  o  f  tStettHon,  and  through 

them  pass  the  anterior  or  termiDal 
Fio.  I'iO-  branch  of  the  doscendinjr  or  jKKste- 

rior  palatine  arteries  which  a-<icendf« 
from  the  muuth  to  the  uaml  {ossx. 
The  ranMning  pair  of  canals  are 
termed  the  foramna of  Scarpa,  and 
transmit  the  naso-palatine  nerven. 
the  left  jtassing  through  the  anterior 
and  the  right  through  the  posterior 
canal.  On  the  palatal  surface  of  the 
process  a  delicate  linear  Mitiire  may 
Ji  v.'  Jr  1  7r  *       n  —      ^  sometimes  be  «een  extending  from 

%  jMP        '    ^  .  /A   ^\        the  anterior  palatine  fessa  to  the  in- 

^  terval  between  the  lateral  incisor  and 

the  canine  tooth.  This  marks  out 
the  itUermaxiUary  or  incmve  bone, 
which  in  some  animals  exists  |ier- 
manently  as  a  separate  jiiece.  It 
includes  the  whole  tliicknos  of  the 
alveolus,  the  corresp(»nding  part  of 
the  floor  of  the  nose,  and  the  ante- 
rior niisml  spine,  and  contains  the 
sockets  of  the  incisor  teeth.  The 
ujtj'fr  surface  is  concave  from  si«le 
to  Hide,  :<mooth,  and  foruui  part  of 
the  floor  of  the  nose.  It  presents 
the  upper  orifiees  of  tlie  foramina 
of  Stenson  and  Scarpa,  the  fonuer 
being  on  each  side  of  the  middle  line,  the  latter  being  situated  in  the  intermuxdiary 
suture,  and  therefore  not  visible  unless  the  two  bones  are  placed  in  apposition.  The 

outer  border  of  the  palate  process  is  incor|K)rated  with  the 
rest  of  the  bone.  The  Iniu  r  border  is  thicker  in  front  than 
behind,  and  is  raised  above  into  a  ridge,  which,  with  the  cor- 
responding ridge  in  the  opposite  bone,  forms  a  groove  for  the 
reception  w  the  vomer.  The  anterior  margin  is  bounded  by 
the  thin  concave  border  of  tlieopetiin<rof  thenose.  ]irolon}rea 
forward  internally  into  a  sharp  process,  forming,  with  a  simi- 
lar process  of  the  opposite  bone,  the  anterior  wutA  epitu* 
The  posterior  border  is  serrated  for  articulation  with  the 
horizontal  plate  of  tlie  jtahite-bone. 

Deyelopment. — Thi^  bone  is  formed  at  such  an  early 
period,  and  ossification  proceeds  in  it  with  such  rapidity, 
that  it  has  been  found  iiMjM  icticable  hitherto  to  determine 
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with  accuracy  its  number  of  cejitrcs.  Tt  apiM'ars. 
ever,  prol)able  that  it  has  four  centres  of  develoj)ment — 
viz.  (1)  the  fyremarilla,  in  which  the  incisive  j)ortion  of 
the  alveolar  arch  is  formed:  this  part  is  of  cartilaginous 
origin,  and  i>  di'Viloind  in  the  anterior  extremity  of 
the  ethmo-voiiierinc  plate;  (2)  the  jfnpalatim'  |n)rtion, 
comprising  the  palate  plate  and  a  considerable  portion  of 
the  inner  wall  of  the  antrum ;  (8)  the  max3larjf  portion, 
including  all  the  fiicial  and  orbital  parts  of  the  bone  inter- 
nal t(»  the  infraorbital  canal :  (4)  the  nxihtr  jmrtion.  which  comprises  that  jtortion  of 
the  bone  external  to  the  infraorbiiul  canal.    The  preuiaxillary  portion  is  indicated 
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m  young  bones  by  a  fiasure  which  marks  oflf  a  small  segment  of  the  palate,  inelading 

the  two  incisor  teeth.  In  some  animals  this  remains  permanently  as  a  separate  piece, 
constitutin;:  the  jtreniaxillarv  hone ;  ami  in  the  hum:iii  suhject  wliere  tlie  j;i\v  is  mal- 
formed, as  iu  clefc  palate,  this  segment  may  he  separated  from  tiie  maxillary  hune  hy 
a  deep  fissure  eztending  baekward  between  the  two  into  the  palate.    If  the  fissuK 

on  both  sid&'<,  hoth  segments  arc  quite  isohited  from  the  maxill.uy  I  ones,  and 
hang  from  the  enii  of  tlie  voiiut  :  tliey  are  not  nnfrecpiently  much  displace*!,  and  the 
deformity  U  often  accompanied  hy  congenital  fissure  of  the  uj)per  lip  either  on  one 
or  both  sides  of  the  median  line.  The  maxillary  sinus  [antrum]  appears  at  an  ear- 
lier period  than  any  of  the  other  nasal  sinuses,  its  development  eominencing  about 
liif  flxirth  month  <»f  f<etal  life.  Tlu-  sivckcts  for  the  t«'<'th  arc  formed  hv  the  "irowing 
downward  of  twu  plates  from  the  dental  groove,  which  subse<|uently  hecomes  divided 
by  partitions  jutting  across  firom  the  one  to  the  other. 

Articulations. — With  nine  bones:  two  of  the  cranium — the  frontal  and  ethmoid; 
and  >cvcn  id'  th<'  Wu-i — v  iz.  the  nasal,  malar,  lachrymal,  iiifcrinr  tmhinated,  palate, 
vomer,  and  it^  fellow  of  the  opposite  side.  Sometimes  it  articulates  with  the  orbital 
plate  of  the  sphenoid. 

AttapChment  of  Muscles. — To  twelve:  the  Orhicularis  paljwhnirum,  Ohliquus 
infciior  ocidi.  i^evator  hihii  sii]»«  rioris  a!:e(|Me  nasi.  Levator  lahii  siijx'rioris  projunus. 
Legator  anguli  ori.**.  (  Vnnpressor  nasi.  Depressor  ahe  nasi,  Dilatator  uaris  posterior, 
Masseter,  Buccinator,  Internal  pterygoid,  and  Orbicularis  oris. 


Fio.  Ifii 


The  Laolnyiiial  {lachryma^  %  tear)  are  the  smallest  and  taost  fragile  bones  of  the 
&ce.  They  are  situated  at  the  front  part  of  the  inner  wall  of  the  orbit,  and  resem- 
ble somewhat  in  form,  thinness,  and  size  a  finger-nail ;  hence 
they  are  termed  the  ontsu  uiujuU.  Each  hone  presents  for 
exunination  two  surfi^es  and  four  borders.  The  external  or 
orbital  surface  (Fig.  162)  is  divide<l  by  a  vertical  ridge,  the 
liifhnfvial  iTt  »f,  into  two  parts.  The  portion  of  hone  in  front 
of  this  ridge  presents  a  smooth,  concave,  longitudinal  gniove, 
the  free  margin  of  which  unites  with  the  nasal  process  of  the 
superior  maxillary  bone,  completing  the  lachrymal  groove. 
The  upper  part  of  this  groove  lodges  the  lachrymal  sac:  the 
lower  part  assists  iu  the  formation  of  the  lachrymal  canal  an<l 
lodges  the  nasal  dnct.  The  porticni  of  bone  behind  the  ridge 
i>  smooth,  slightly  concave,  and  ferms  part  of  the  inner  wall 
•  d*  the  orliit.  The  ridge,  with  a  part  of  the  orhital  surface 
immediately  behind  it,  affords  attachment  to  the  Tensor  tai-si: 
the  ridge  terminates  below  in  a  small  hook-like  process,  w  hich 
articulates  with  the  lachrymal  tubercle  of  the  superior  maxil- 
lary  hone  and  completes  the  upper  orifice  of  the  lachrvmal 
canal.  It  sometimes  exists  as  a  separate  pie<  c.  which  is  then  called  the  huscr  lach- 
rymal bone.  The  internal  or  naml  surface  presents  a  depressed  furrow,  correspond- 
ing to  the  ridge  on  its  outer  surface.  The  surface  of  bone  in  front  of  this  forms 
part  of  the  middh'  meatus,  and  that  behiml  it  articulates  with  the  ethmoid  hrme, 
nlling  in  the  anterior  cthnmidal  cells.  Of  the  fi-nr  hnrdrrx.  tin-  iivtt'rinr  is  the 
longest  and  articulates  with  the  nasal  process  of  the  superior  maxillary  hone.  The 
pokerior^  thin  and  uneven,  articulates  with  the  os  planum  of  the  ethmoid.  The 
superior,  the  shortest  and  thickest,  articulates  with  the  internal  angular  process  of 
the  frontal  hone.  The  hifrn'"/-  is  divided  hv  the  lower  edire  of  the  vertical  crest 
into  two  parts;  the  posterior  jiart  articidates  witli  the  orhital  plate  of  the  superior 
maxillary  bone;  the  anterior  portion  is  prolonged  downward  into  a  pointed  process 
which  articulates  with  the  lachrA-mal  process  of  the  inferior  turbinated  bone  and 
amsts  io  the  formation  of  the  lachrvmal  canal. 


hi-n  Lftcbryni"!  U<>ne.es- 
t^rrail  Burflm  (lUpMl/ 

enlarged). 
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Development. — Bv  a  single  centre,  which  umkee  its  appearance  soon  after  utwifi- 
cation  of  the  vertebne  lias  commenced. 

AitioulationB. — With  four  bones:  two  of  the  cranium,  the  fruiital  and  ethmoid, 

and  two  of  the  fair,  tlif  suju'rinr  maxilhiry  and  the  iiif^-rior  turbinated. 
Attachment  of  Muscles. — To  one  muscle,  the  Tensor  tarsi. 

The  Malar  Bone. 

The  Malar  [mtihi,  tlic  <-heek)  are  two  small  (piadrangular  bone.**  situated  at  the 
Upper  and  uuier  part  of  the  face:  thev  form  the  promiueuce  of  the  cheek,  part  of 
the  enter  wall  and  floor  of  the  orbit,  and  part  of  the  temporal  and  zygomatic  Ambk. 
Each  bone  presents  for  examination  an  external  and  an  internal  surface;  four  pro* 
cesnes,  the  fmntal,  orbital,  maxilhirv.  and  zygomatic;  and  four  b()rders. 

The  external  surface  (Fig.  103)  is  smooth,  convex,  pcrfomted  near  its  centre 
by  one  or  two  small  apertores,  die  malar  foramma^  for  the  passaf  e  of  nerves  and 
vessels,  covered  bj  the  Orbieuluis  palp^nHmm  muscle,  and  afforas  attachment  to 
the  Zygomadcus  major  and  minor  muscles. 

Pie.  163.  Fte.  104. 


l^n  Malur  Uuue.  uuter  iturfkoe.  Lclt  Malar  Booe,  Inner  furtece. 


The  internal  surfoce  (Fig.  1C4),  directed  backward  and  inward,  is  eoncftve, 

prosentinfj  internally  a  rmirrh  triangular  surface  for  articulation  with  the  superior 
maxillary  bone ;  and  externally  a  smooth  concave  surface  which  forms  the 
anterior  boundary  of  the  temporal  fossa  above,  and  below,  where  it  is  wider, 
forms  part  of  the  sygomatic  fossa.  This  surfoee  prt^sent-s,  a  little  above  \t» 
centre,  the  aperture  of  one  or  two  malar  canals,  and  affords  attachment  to  part 
of  two  muscles,  the  Temporal  above  and  the  Masseter  below.  Of  the  four  pro- 
cesses, the  frontal  is  thick  and  serrated,  and  articulates  with  the  external  ansnlar 
process  of  the  frontal  bone.  The  orbital  process  is  a  thick  and  Strong  plate  i^ich 
projects  backward  from  the  orl»ital  niarjrin  of  tlie  bone.  Its  upprr  snrffice.  snwtoth 
ami  concave,  forms,  by  its  junction  with  the  great  ala  of  the  sphenotil,  the  outer 
wall  of  the  orbit.  Its  under  surface,  smooth  and  convex,  forms  part  of  the  tem- 
poral fossa.  Its  autvriiir  margin  is  smooth  and  rounded,  forming  part  of  the  circum- 
ference of  the  orl»it.  Its  xiiprrinr  \w,\v>/m.  rough  and  directe<l  horizontally,  articu- 
lates with  the  frontal  bone  behind  the  external  angular  process.  Its  ponU  nur  nnirgin 
is  rough  and  serrated,  for  articulation  with  the  sphenoid ;  internally  it  is  also  ser- 
rate<].  for  articulation  with  the  orbital  surface  of  the  superior  maxillary.  At  the 
aiiLrlc  of  junction  of  tlie  sphenoidal  and  maxillary  jiortions  a  short  rounded  nOB- 
articular  ui:ir<rin  is  generally  seen;  this  forms  tlic  anterior  boundary  of  tlie  splu'no- 
maxillary  fissure  ;  occiusionally  no  such  non-articular  margin  cxist.s,  the  fis.><ure  being 
completed  by  the  direct  junction  of  the  maxillary  and  sphenoid  bones  or  by  the 
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interposition  of  a  fsmall  Wnrrnian  bone  in  the  angular  interval  between  them.  On 
the  up^cr  suriace  of  the  orbital  process  arc  seen  the  orifices  of  one  or  two  tismporo- 
mdftr  canal) ;  one  of  theBO  tisttally  opens  on  the  posterior  suHImw,  the  other  (occa- 
sionally two)  on  the  facial  Miriiice:  they  transmit  filaments  (temporo-malar)  of  the 
orbiral  bninch  of  f!i.-  superior  maxillary  nerve.  The  maxillary  proce-ss  is  a  roiiirh 
triaogular  surfac  e  wiiicii  articuiaies  with  the  superior  maxillary  bone.  The  zygo- 
matio  process,  long,  narrow,  and  serrated,  artienlates  with  the  sygomatic  process  of 
the  tera|K)ral  bone.  Of  the  four  borders,  the  aniero^pen'or  or  orbital  is  smooth, 
arrhi'd.  ami  forms  a  oonaiilerable  part  of  thp  eircnmfcrence  of  the  orbit.  The  nnUn-o- 
inj'tnor  or  tnaxQlatjf  border  is  rough,  and  bevelled  at  the  expeiu>e  of  its  inner  table 
to  articulate  with  the  superior  maxillarj  bone,  affording  attachment  by  its  outer 
margin  to  the  Levator  labii  Kupcrioris  proprius  just  at  point  of  junction  with  the 
superior  maxill:»rv.  The  ponfi'ro-K)(in  ri>r  or  tfmjmral  border,  cnrved  liko  an  italic 
letter /,  i.H  continuous  above  with  the  comraenceraent  of  the  temporal  ridge ;  below, 
with  Ute  upper  border  of  the  zygomatic  arch :  it  affords  attachment  to  the  temporal 
fiMcia.  The  pimtero-it^erior,  or  zygomatic^  is  continuous  with  the  lower  border  of 
the  zv!2:<''ti  i*:r  iri  ii,  affording  attachment  by  its  rough  e(l;.'e  t<»  the  MasiJeter  nnisele. 

Development. — By  a  single  centre  of  ossification,  which  appears  at  about  the 
s*mie  perio<l  when  ossification  of  the  vertebrae  commences.* 

ArtionlatioDS. — >S'ith  four  bones:  three  of  the  cranium,  frontal,  sphenoid,  and 
tonipoial  :  and  one  of  the  face,  the  superior  niaxillarv. 

Attachment  of  Muscles. — To  five  :  tlie  Levator  labii  superioris  proprius,  Zygo- 
maticus  major  aud  minor,  Masseter,  aud  Temporal. 

Thb  Pai«atb  Bomb. 

The  Palate  Bon^  [palatum,  the  palate)  arc  situated  at  the  back  part  of  the 
nasal  fbssse :  they  are  wedged  in  between  the  superior  maxillary  and  the  pterygoid 
process  of  the  sphenoid.  riJich  bone  assists  in  the  formation  of  three  cavities — the 
fiooT  and  outer  wall  of  the  nose,  the  roof  of  the  mouth,  nm\  the  tloor  of  the  orl>it — 
and  enters  into  the  formation  of  two  fo8;we,  the  spheno-maxillary  and  pterygoid; 
and  one  fissure,  the  spheno-maxilluy.  In  form  the  jpalate  bone  somewhat  resem* 
bles  the  letter  L,  and  may  be  divided  into  an  inferior  or  horisontal  plate  and  a 

snp^or  or  vrrical  plate. 

The  Horizontal  Plate  is  thick,  of  a  quadrilateral  form,  and  preseuts  two  sur« 
fiM^ee  and  four  borders.    The  mtperior  surfiMse,  concave  from  side  to  side,  forms  the 

back  part  of  the  floor  of  the  nostril.  The  inferior  surfiice,  slightly  concave  and 
rough,  forms  the  biirk  jiart  of  t}>e  hard  palate.  At  its  posterior  part  may  be  seen 
a  traasverse  ridge,  more  or  Icsi^  uiai  ked,  for  the  attachment  of  the  aponeurosis  of  the 
Tensor  palati  muscle.  At  the  outer  extraoaitjr  of  tiiis  ridge  is  a  deep  groove  con- 
verted into  a  canal  by  its  articulation  with  the  tuberosity  of  the  superior  maxillary 
bone,  and  forming  the  posterior  palatine  canal.  Near  this  groove  the  orifices  of 
one  or  two  small  canals,  acceanorif  posterior  palatine^  may  fretpicntly  be  .seen.  The 
anUrior  border  is  serrated,  bevellea  at  the  expenfte  of  its  inferior  surface,  and  articu- 
lates with  the  palate  process  of  the  superior  maxillary  bone.  The  posterior  border 
is  concave,  free,  and  serves  for  the  attachment  of  the  soft  pahite.  It.s  inner  extrem- 
ity is  sharp  aud  pointed,  and,  when  united  with  the  opposite  hone,  forms  a  projecting 
process,  the  posterior  nasal  spine,  f;)r  the  attachment  of  the  Azvgos  uvulro.  The 
extamal  border  is  united  with  the  lower  part  of  the  perpendicullar  plate  almost  at 
right  angles.  The  internal  border,  the  thickest,  is  serrated  for  articulation  with  its 
fellow  of  the  oppo.site  side;  it.n  superior  cdL'c  is  raised  into  a  ridge  which,  united 
with  the  opposite  bone,  forms  a  cre:>t  iu  which  the  vomer  is  received. 

'  Id  s'linf  Qil.tdrumana  the  malar  bone  consistti  rif  twn  j);iriis.  an  (>rl>Ii:il  lunl  a  nialnr,  and  is  r*wificd 
bj  tvo  oentreM.  Id  the  erobrro  these  [mrts  have  been  oliHerved  to  be  t>e|)uraitHi.  mui  even  alter  birth 
in»  tnslsr  bone  is  aooietiinei  aivided  by  a  horizontal  Hutiire  into  .in  upper  and  larger  division  and  a 
lever  and  imalier.  U  in  postible.  therefore,  that  this  bone  is  oiiifira  eometiniee  by  two  oeatrea,  on* 
fer  the  orbltel  sad  the  other  for  the  malar  portion. 

ts 
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The  Vertical  Plate  (Fiir.  ltj.>)  is  thin,  of  an  nl.lmi;;  fortM.  nnd  directed  upward 
and  a  little  inward.  It  preaentd  two  suriaces,  aa  external  and  an  internal,  and  four 
borders. 

The  internal  sorfttce  preeents  «t  its  lower  part  a  broad,  shallow  depression 

which  forma  part  of  the  interior  meatus  of  the  nose.  Immediately  above  this  is  a 
ifell-marked  horizontal  ridge,  the  iitferior  turbinaUd  crent,  for  articulation  with  the 

inferior  turbinated  bone ; 
above  this,  a  seeond  broad 
shallow  depression,  which 
forms  part  of  the  middle 
meatus,  surmounted  above 
by  a  borisonal  ridge  leea 
pnnninent  than  ibe  inferior, 
the  Kitpt'rt'or  turhtnnteH  m'ft, 
fur  articulation  with  the  mid- 
Ae  turbinated  bone.  Above 
the  superior  turbinated  crest 
is  a  narrow  horizontal  groove 
which  fonns  part  of  the  supe- 
rior meatus. 

The  external  surface  is 
roufrh  and  irrcirnlnr  thruutjh- 
out  the  greater  part  of  itd  ex- 
tent, for  articulation  with  the 
inner  surface  of  the  saperior 
maxillarv  Imiuc,  it>  upper  and 
back  part  being  smooth  where 
it  enters  into  the  formation  of 
the  spheno-maxillary  fossa;  it 
is  also  snuKitli  in  front,  where 
it  covers  the  orifice  of  the  antrum.  Toward  the  back  part  of  this  sin  fare  is  a  tlecp 
groove,  converted  into  a  canal,  the  pogteriur  palatine^  by  its  articulation  with  the 

superior  maxillary  bone.  It  transmits  the 
posterior  or  descending  palatine  vessels,  and 
two  of  the  descending  palatine  branches  from 
Meckel  s  ganglion. 

The  anterior  border  is  thin,  irregular, 
and  presents  opposite  the  inferior  turbi> 
nate<l  crest  a  pointed  projectinj;  lamina, 
the  maxillary  procetstt^  which  is  directed 
forward  and  closes  in  the  lower  and  back 
part  of  the  opening  of  the  antrum.  The 
posterior  border  (Fifj.  lf>(>)  presents  a  deep 
groove,  the  ed^es  of  which  are  serrated  for 
articulation  with  die  pterygoid  process  of 
the  sphenoid.  At  the  lower  part  of  this 
border  is  seen  a  pyramidal  prnct-ss  nf  bone, 
the  pterygoid  ^rovtm^  or  tuberosity  of  the 
palate,  wnich  is  received  into  tiie  angular 
interval  between  ilie  iwo  pterygoid  plates 
of  thesphcnoiil.il  liuir  inferiur  extremity. 
This  process  presents  at  its  back  part  three 
grooves,  a  me<lian  and  two  lateral  ones.  The 
former  is  smooth,  and  fonns  part  of  the 
ptcry;ioid  fossa.  afi"orditi<_'  .■ittacliTiieiit  to  the 
Internal  pterygoid  muscle ;  whilst  the  lateral  grooves  are  rough  and  uneven,  for 
articulation  with  the  anterior  border  ol  each  pterygoid  plate.    A  few  fibres  of  the 
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Superior  constrictor  aliso  nrise  from  the  tuberosity  of  the  ])al;ite  bone.  The  base  of 
thw  procena,  continuous  y^xHi  the  horizontal  portion  of  the  bone,  presents  the  aper- 
tures of  the  aect99(mf  de§eendmg  palatine  eanaU^  through  which  passes  the  poste- 
rimr  of  the  three  descending  brancnet  of  MedceFs  ganglion,  whilst  its  oatat  BUrikoe 
b  rough,  for  aiti«aUtioii  with  the  inner  sorfiuse  of  the  body  of  the  superior  maxil- 
lary fione. 

The  mperior  border  of  the  vertical  plate  presents  two  well-marked  processes 
separated  by  an  intervening  notch  or  foramen.  The  anterior,  or  larger,  is  called 
iJie  .irK:*.iJ  1  •     <s  -  the  posterior,  the  sphenoidal. 

The  Orbital  Process,  ilireeted  upward  and  mrtward,  is  placed  on  a  higher  level 
than  the  sphenoidal,  it  ]>re«ieuUj  live  surfaces,  Hliieh  enclose  a  hollow  cellular  cav- 
i^,  nod  is  eonnected  to  the  perpendicular  plate  by  a  narrow  constricted  neck.  Of 
these  five  surfaces,  three  are  articular,  two  non-articular  or  free  surfaces.  The  three 
articular  are  a,«  follows:  The  anterior  or  mnriVarff  Ptirface.  which  is  directed  forward, 
outward,  and  downward,  is  of  an  oblong  form,  and  rough  for  articulation  with  the 
mperior  maxillary  bone.  The  posterior  or  ^hen&idal  snr&ce  is  directed  backward, 
upward,  and  inward.  It  ordinarily  presents  a  small  open  cell,  which  communicates 
with  the  sphenoidal  sinns.  and  tlic  margins  of  which  are  serrated  for  articiilatinn 
with  the  vertical  part  of  the  sphenoidal  iurbinaie<l  bone.  The  internal  or  ethmoidal 
Btuface  is  directed  inward,  upward,  and  forward,  and  articolates  with  the  lateral  mass 
of  the  ethmoid  bone.  In  some  cases  (he  cellular  cavity  above  mentioned  opens  on 
thi><  surface  of  the  bone  ;  it  then  commtinicates  with  the  posterior  ethmoidal  ce11<«. 
More  rarely  it  opens  on  both  surfaces,  and  then  communicates  both  with  the 
posterior  edi»oi«bl  celb  and  the  sphenoidal  sinus.  The  non^articular  or  firee 
surfaces  are  the  eupmor  or  orbital,  directed  upward  and  outward,  of  triangular 
fmii.  concave,  smooth,  and  forming  the  back  part  of  the  floor  of  the  orltit; 
and  the  external  or  zygomatic  surface,  directed  outward,  backward,  and  down- 
ward, of  an  oblong  form,  smooth,  lying  in  the  spheno-maxillary  fossa,  and  looking 
into  the  zygomatic  fossa.  The  latter  surface  is  separated  from  tho  orbital  by  a 
smooth  rounded  border  which  enters  into  the  formation  of  the  sphetto>maxilUry 
fissure. 

The  Sphenoidal  Proceee  of  tlie  palate  bone  is  a  thin  compressed  plate,  much 
smaller  than  the  orbital,  and  directed  upward  and  inward.    It  presets  three  sor- 

flees  and  two  borders.  The  xujx^rinr  surface,  the  smallest  of  the  three,  articulates 
with  the  horiasoutal  j>art  of  the  sphenoidal  turbinated  bone;  it  presents  a  groove 
which  contributes  to  the  formation  of  the  pterygo-palatine  canal.  The  iiUernal 
surftoe  is  concate,  and  Ibrms  part  of  the  outer  wall  of  the  nasal  fossa.  The 
external  surface  is  divided  into  an  articular  and  a  non-articular  portion ;  the  former 
is  rough,  for  articulation  with  the  inner  surface  of  the  pterygoid  process  of  the 
sphenoid ;  the  latter  is  smooth,  and  forms  part  of  the  spheno-maxillary  fossa.  The 
anterior  border  forms  the  posterior  boundary  of  the  spheno-palAtine  foramen.  The 
ftwiUriar  border,  serrated  at  the  expense  of  the  outer  table,  articulates  with  the 
tnner  »5urface  of  the  pterygoid  proep^s. 

The  orbital  and  sphenoidal  pi'oces.<«es  are  separated  from  each  other  by  a  deep 
notch,  which  Is  converted  into  a  foramen,  the  spAfno-^ZoftW,  by  articulation  with 
the  sphenoidal  turbinated  bone.  Sometimes  tne  two  proceH.seit  are  united  above, 
and  form  between  them  a  complete  foramina,  or  the  notrli  is  <.r,)<sed  by  one  or 
more  snicula;  of  bone,  so  as  to  form  two  or  more  foramina.  In  the  articulated 
skull  this  foramen  opens  into  the  back  part  of  the  outer  wall  of  the  superior 
meatus,  and  transmits  the  spheno-palatine  vessels  and  the  superior  nasal  and 
nu»o-j>alatinc  nerves. 

Development. — From  a  single  centre,  which  makes  iu*  appearance  about  the 
second  month  at  the  angle  of  junction  of  the  two  plates  of  the  bone.  From  this 
point  ossification  s|»reads  inward  to  the  horizontal  plate,  downward  into  the  tuber- 
fksitv,  and  upward  into  the  vertical  j)l:ite.  Tn  tlie  fcetus  the  liiur/ontal  jilate  is  mnrh 
longer  than  the  vertical,  and  even  after  it  is  fully  oesified  the  whole  bone  is  at  first 
remarkable  for  its  shortness. 
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Articulations. — With  six  Iwnes:  the  sphenoid,  ethmoid,  superior  mazillsry, 
inferior  turbinatcil,  vomer,  und  opposite  palate. 

Attachment  of  Miiscles. — To  live:  the  Tensor  palati.  A/ygos  uvulse,  Internal 
and  External  pterygoid,  and  Superior  constrictor  of  the  pharynx. 

ThB  iNraBIOB  TOBSIMATBD  BoNBB. 

The  bftrior  Turbinated  Bones  {tgrboy  a  whirl)  are  situated  one  on  each  side 

of  the  outer  wall  of  the  na.-^al  fos8;e.  Each  consists  of  a  layer  of  thin  spongy  bone 
curled  upon  itself  like  a  scroll,  liciuc  its  iiiiiiu-  "  turljiiiate<l,''  and  extends  horizon- 
tally aloug^the  outer  wall  of  the  nasal  lox^a  immediately  below  the  orifice  of  the 
antrum,   flach  bone  presents  two  snrfiioes,  two  borders,  and  two  extremities. 

The  internal  sur&ce  (Fig.  167)  is  convex,  perforated  liy  inniu'rous  apertures, 
and  traversed  l»y  longitudinal  grooves  and  canals  for  the  lf)ili:inent  of  arteriea  and 
veins.    In  the  recent  state  it  is  covered  by  the  lining  membrane  of  the  no.ne. 

L'        , n-  '  .   ^.j  .         .Ci     jtt/  *«    »'<r.*^   S'f.o*^  f"^^ 

i-iu.  16<.       -     «•'■<•  ■.         **'  Tio.  168. 


U|ht  InfSeiior  Turbinated  Bone,  lot«nial  burfaee.  Right  Inferior  Tur)>inat«.-d  Ituiu',  outer  aurflMe. 

VTheeactemal  surface  is  concave  (Fifr.  1^><^).  and  fmns  part  of  the  inferior  inea- 
Its  upper  border  is  thin,  irregular,  and  connected  to  various  bones  along  the 
^  outer  wall  of  the  nose.  It  may  be  divided  into  three  portions :  of  these,  the  anteri<n> 
articulates  with  the  inferior  turbinated  crest  of  the  superior  maxillary  bone;  the 
posterior,  with  the  inferior  turbinated  crest  of  the  |)alate  bone ;  the  middle  portion 
of  the  superior  border  presents  three  well-marked  processes,  which  vary  much  in 
their  size  and  form.  Of  these,  the  anterior  and  smallest  is  situated  at  the  junction 
of  the  anterior  fourth  with  the  posterior  three-fourths  of  the  bone :  it  is  small  and 
pointtMl,  and  is  called  the  lachri/tnal  prorcsfi,  for  it  articulates  with  tlie  anterior 
inferior  angle  of  the  lachrymal  bone,  and  by  its  margins  with  tlu'  groove  on  the 
back  of  the  nasal  process  of  the  superior  maxillary,  and  thus  assists  in  forming  the 
lachrymal  canal.  At  the  junction  of  the  two  middle  fourths  of  the  bone,  but 
encroaching  on  its  posterior  fourth,  a  broad  thin  plate,  the  ithmoidnl  pmceM, 
ascends  to  join  tlic  tiiK'ifonu  j)roeess  of  the  ethmoid:  from  the  lower  border  of 
this  process  a  thin  hmuna  of  bone  curves  downward  and  outward,  hooking  over  the 
lower  edge  of  the  orifice  of  the  antrum,  which  it  narrows  below :  it  is  called  the 
fitaxiXlary  proee»%^  and  fixes  the  bone  firmly  on  to  the  outer  wall  of  the  nasal  fossa. 
The  inferior  border  is  free,  thick,  and  cellular  in  structure,  more  especially  in  the 
middle  of  the  bone.  13oth  extremities  are  more  or  less  narrow  and  [minted.  If  the 
bone  is  held  so  that  its  outer  concave  surfiice  is  directed  backward  (t.  e,  toward  the 
hold^),  and  its  superior  border,  from  which  the  lachrymal  and  ethmoidal  processes 
project,  upward,  the  lachrymal  process  will  be  directed  to  the  side  to  which  the 
bone  belongs.' 

Development— By  a  single  centre,  which  makes  its  appearance  about  the 

middle  of  foetal  life. 

Articulations. — With  four  bones:  one  of  the  cranium,  the  ethmoid;  and  three 
of  the  face,  the  superior  maxillary,  lachrymal,  and  palate. 

No  muscles  are  attached  to  this  bone. 

'  If  the  lachrvnial  proceas  is  broken  ofl'.  w  in  often  the  cuHe,  the  »iiie  to  which  (he  bone  beioiMi» 
mnv  be  known  1^  wcoikcUng  that  the  muillarjr  proeoa  it  nearer  the  back  than  tlie  fttwtof  t£» 
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Thb  Voubb. 

The  Vomer  {vomer,  a  ploughshare)  is  a  single  bone  situated  vertically  at  the 
1»ack  Mrt  of  the  nual  foasce,  forming  part  of  tne  wptum  of  the  noee.    It  is  thin, 

some w Da t  like  a  ploughshare  in  form ;  but  it  varies  in  different  individuals,  being 
fr<»'juentlv  bent  to  one  or  the  otlier  side;  it  presents  for  examination  two  surfaces 
and  four  borders.  The  lateral  mrjacet  are  smooth^  marked  by  small  furrows  for 
the  lodgment  of  blood-vessels, 
«nd  bj  a  groove  on  each  side, 
•ometime«i  a  canal,  the  na9o- 
palatincj  which  ruiia  obliquely 
downwaM  and  forward  to  the 
intermaxillary  suture  [foramina 
of  Scar j -a  in  tlic  antorior  pala- 
tine fos^al;  it  transmits  the 
naao-palatuiie  nerre.  The  w- 
perior  herder^  the  thickest, 
pr«'srnts  a  drop  groove,  bound- 
v*\  on  each  »\(ie  by  a  horizontal 
projecting  ala  of  bone;  the 
groove  receives  the  rostrum 
of  tbt'  sphenoid,  whilst  the 
alie  are  overlapped  and  re- 
taine<l  by  lamime  (the  vaginal 
jproeesM)  which  project  from 
the  under  surface  of  tlie  body 
of  the  sphenoid  at  the  h^,\<^^  of  the  ptorv<:oid  procasses.  At  the  front  of  the  groove 
a  fissure  is  left  for  liie  transmission  of  blood-vessels  to  the  substance  of  the  bone. 
The  inf trior  border^  the  longest,  is  broad  and  uneven  in  front,  where  it  artienlates 
with  the  two  superior  maxillary  bones :  thin  and  sharp  behind,  where  it  joins  with 
the  palate  hones.  The  upper  half  of  the  anterior  bonier  usually  consists  of  two 
laminae  of  bone,  between  which  is  received  the  perpendicular  plate  of  the  ethmoid, 
the  lower  half  oonsbting  of  a  single  roush  edge,  also  oocanonally  channelled,  which 
is  united  to  tho  triangular  cartilage  of  the  nose.  The  posterior  border  i-^  free*  con* 
cn\  e.  and  separates  the  nasal  foasn  behind.  It  is  thick  and  bifid  above,  thin 
below. 

Development.— The  vomer  at  an  early  period  oonsists  of  two  laminn  separated 

by  a  very  considerable  interval,  and  enclosing  between  tbwi  a  plate  of  cartilage 
■ft  hii  li  i>  jiroloiiged  f  jrwanl  to  form  the  remainder  of  the  ''epttim.  rys«ification  eom- 
menct^  in  it  by  a  single  c<;-utrc  about  the  eighth  week.  From  this  nucleus  the  two 
kmin«e  are  formed*  They  begin  to  coalesce  at  the  hinder  part,  but  thdr  union  is 
not  complete  until  after  puberty. 

Artioulations. — With  six  hones:  two  of  the  eranimn,  the  fphenoid  and  I'th- 
moid;  and  four  of  the  face,  the  two  superior  maxilkry  and  the  two  palate  bonee; 
and  with  the  cartilage  of  the  septum. 

The  vomer  has  no  muscles  attached  to  it. 

Thb  LffFB8ioB  Mazillabt  Bqnb. 

The  Inferior  Maxillary  Bone,  the  largest  and  strongest  bone  of  the  &oe,  serves 

for  the  reception  of  tlie  h>\ver  teeth.  It  consists  of  a  rnrved  liorizontal  ]inrtion.  the 
boJi/.  and  two  perjiendicuhir  portions,  the  rami,  which  join  the  back  part  of  the 
body  n«?arly  at  right  angles. 

The  Borinont^  Portion,  or  body  (Fig.  170).  is  convex  in  its  general  outline, 
and  curved  somewhat  like  a  hoisi-gboe.  It  presents  for  examination  two  surfaces 
ani  two  borders.  The  extenial  surfoce  is  convex  from  side  to  side,  concave  from 
above  downward.    In  the  median  line  i^i  a  vertical  ridge,  the  symphysiij  which 
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extends  from  the  upper  to  the  lower  border  of  the  bone,  and  indicates  the  point  of 
iunction  of  the  two  pieces  of  which  die  bone  is  composed  at  an  early  period  of  life. 
The  lower  part  of  the  ridge  terminates  in  a  prominent  triangular  eminence,  the 
mental  proeeu  [from  men^Sm,  the  chin,  not  mens,  the  mind.   The  laige  develop- 


Fio.  170. 


bUferlor  Mftsillary  Bone,  outer  stirruce,  side  riew. 


ment  of  the  cliin  Is  verv  distinctive  of  man.  The  lower  animals  lack  a  chin,  prop- 
erly so  called].  On  cither  side  of  the  symphysis,  just  below  the  cavities  fnr  the 
incisor  teeth,  is  a  depression,  the  incisive  Joma^  for  the  attachment  of  the  Levator 


Fi«* 171. 


B  o  dy 

Inlerior  Maxillary  Uune,  iniu  r  «urflue,  side  rlew. 


menti  for  Levator  labii  inferioris);  and.  still  more  externally.  ;i  foramen,  the  mental 
foramen,  for  tlie  juissage  of  the  mental  nerve  and  arterv.  1'his  foramei)  is  j^lncc^ri 
just  below  tiie  root  of  the  second  bicuspid  tooth.    Running  outward  from  the  base 
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of  the  mental  pitxicnon  each  side  is  a  well-marked  ridge,  the  exU'ntaJ  oblique  line. 
Til  '  ri«lge  »*»  at  first  nearly  horizontal,  hut  afterward  inclinen  upwHid  and  backward, 
and  is  cuDtinuoiLS  with  the  anterior  border  of  the  ramus;  it  afllbrds  atuichment  to  the 
Deprcfloor  lebii  inferioris  and  Depressor  anguli  oris;  below  it  the  Platysma  myoides 

b  attached. 

T]i»>  internal  stirfkce  ( Vvi-  171)  i«i  concave  from  side  to  >i(l<'.  convex  froTii  above 
downward.  In  the  middle  line  is  on  indistmct  linear  depre«.sion  corresponding  to 
the  symphysis  externally;  on  diher  side  of  this  depression,  just  below  its  centre, 
are  four  prominent  tubercles,  placed  in  pairs,  two  above  and  two  below;  they  are 
calleil  the  tjitiinl  fiihi n-lfg  [^€i/£f«t,  the  chin]  mtkI  afTonl  attaclinu'Tit.  the  upper  pair 
to  the  Genio-hyo-glo!>8i  muscl^  the  lower  pair  to  tiie  Genio-hjoidei  muscles.  Some- 
times the  tubercles  on  each  side  are  blended  into  one ;  at  others  they  all  unite  into 
an  irr^ular  eminence;  or,  a|^n,  nothing  but  an  incL'ularity  may  be  seen  on  the 
surface  of  tlic  \n\nc  at  this  part.  On  either  side  of  tlu'  Ln  iiial  tubercles  is  an  oval 
depres-Hion,  the  nnblingual  fogsa,  for  lodging  the  sublingual  gland ;  and  beneath  the 
fas!*a  a  rough  deprension  on  each  side  which  gives  attachment  to  the  anterior  belly 
of  the  Digastric  muscle.  At  the  back  part  of  the  sublingual  fossa  the  internal 
oftUipte  line  {jnylo-hyoiih'<ni  )  roiumcnrrs ;  it  Is  at  fii*st  faintly  inarkcl.  luit  lu'cnnips 
more  distinct  as  it  passes  upward  ami  outward,  and  is  especially  jtroniineut  opposite 
the  htst  two  molar  teeth ;  it  affords  attachment  throughout  its  whole  extent  to  the 
Mylo-byoid  muscle,  the  Superior  constrictor  of  the  pharynx  with  the  pterygo-max- 
illary  ligament  being  attached  above  its  posterior  extremity,  nearer  the  alveolar 
UKirgin,  The  portion  of  hone  above  this  ridge  is  smooth,  and  coveretl  by  the  mucous 
membrane  of  the  mouth;  the  portion  below  presents  an  oblong  depression,  the 
tubmaxniary  fotta,  wider  behind  dian  in  front,  for  the  lodgment  of  the  submax- 
illary gland.  The  external  oblique  line  and  ihe  internal  or  mylo-hyoidean  line 
dt%  i<le  the  body  of  the  bone  into  a  superior  or  idveolar  and  an  inferior  or  basilar 
portion. 

The  Buperior  or  alveolar  border  is  wider  and  its  margins  thicker  behind  than 

in  front.    It  is  hollowed  into  nameroua  cavities  for  the  reception  of  the  teeth: 

these  cavities  are  sixteen  in  number,  and  vary  in  dejith  ami  size  ncconllnir  to  the 
teeth  which  they  contain.  To  its  outer  side  the  Buccinator  muscle  is  attiiched  as 
fiu*  forward  as  the  first  molar  tooth.  The  inffrwr  harder  is  rounded,  longer  than 
the  snperior,  and  thicker  in  front  than  behin<l:  it  presents  a  shallow  groove  just 
where  f!i(<  K  m!v  joins  the  ranni<.  over  wliich  the  facial  arterv  turns. 

The  Perpeudicular  Portions,  or  Rami,  are  of  a  quadrilateral  form.  Each 
pr(»ents  for  examination  two  surfaces,  four  borders,  and  two  processes.  The 
exUmal  surface  is  flat,  marked  with  ridges,  and  gives  attachment  throughout 
nearly  the  whole  of  its  extent  to  the  Masseter  muscle.  The'intenml  Hiirface  pre- 
H-u\s  about  its  centre  the  oblique  aperture  of  the  inferior  dental  canal,  for  the 
passage  of  the  inferior  dental  vessels  and  nerve.  The  margin  of  this  opening  is 
irregular ;  it  presents  in  front  a  prominent  ridge,  surmounted  by  a  sharp  spine, 
which  givo  nttncIiiiK  nt  to  the  internal  la.tcral  ligament  of  the  lower  jaw,  and  at 
it!*  lowt-r  and  back  part  a  notch  Icafling  to  a  groove,  the  injflo-hyoidenrt,  which  runs 
obliquely  downward  to  the  back  part  of  the  submaxillary  fossa,  and  lodges  the 
Diylo-hyoid  vessels  and  nerve:  behind  the  groove  is  a  rough  surface,  for  the  inser* 
tion  of  tin-  Internnl  pterygoid  muscle.  The  inferior  dental  canal  runs  oMiipiely 
do-A  ll  ward  and  furward  in  the  substance  of  the  ram>t?,  and  then  iinrizontally  forward 
in  the  body ;  it  is  here  placed  under  the  alveoli,  with  which  it  communicates  b^'  small 
openings.  On  arriving  at  the  incisor  teeth  it  turns  back  to  communicate  with  the 
mental  foramen,  giving  off  two  small  canak,  which  run  forward,  to  be  lost  in  the 
cancellou««  tinsne  of  the  bone  beneath  the  inci«or  teeth.  This  canal,  in  the  po.sterior 
two-thirds  of  the  bone,  is  situated  nearer  the  internal  surface  of  the  jaw,  and  in  the 
anterior  Uiird  nearer  its  external  surface.  Its  walls  are  composed  of  compact  tissue 
at  either  extremity  and  of  cancellous  in  the  centre.  It  contains  the  inferior  dental 
vessels  and  nerve,  from  which  branches  are  distrihtited  to  the  teeth  through  small 
apertures  at  the  hason  of  the  alveoli.    The  u^j)er  border  of  the  ramus  ia  thin,  and 
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presents  twn  processc!?  scparatefl  by  a  deep  concavity,  the  sigmoid  notch.  Of  theM 
processes,  the  anterior  is  the  corouoidy  the  posterior  the  rondifhnd. 

The  Coronoid  Process  is  a  thin,  flatteneil,  trianguhu  eminence  of  bone  which 
Tari«  s  ill  shape  and  size  in  diiferait  subjects,  and  serves  chiefly  for  the  attachmeat 
of  tlie  Tciiijjoral  iimscle.  Its  external  surface  is  smooth,  and  affords  attachincut  to 
the  Massoter  ami  'I'eiiiporal  musclea.  Its  internal  surface  gives  attachment  to  the 
Temporal  munele,  and  prejsents  the  commencement  of  a  longitudinal  ridge  which  is 
continued  to  tlie  posterior  part  of  the  alveolar  process.  On  the  outer  side  of  this 
ridge  is  a  deep  groove  continued  below  on  the  outer  side  <if  the  alveolar  pn>ces8; 
this  ridge  and  part  of  the  groove  afford  attachment,  above,  to  the  Temporal;  below, 
to  the  Buccinator  muscle. 

The  Oondyloid  PRxsees^  shorter  but  thiclcer  than  the  coronoid,  consists  of  two 
portions— the  condyle^  and  the  constricted  portion  whidi  supports  the  oondjle.  the 
IMch.  The  condyle  is  of  an  oblong  form,  its  long  nxi?  heinjr  tmnsver^e  and  -set 
obliquely  on  the  neck  in  such  a  manner  that  \Xs  outer  end  is  a  little  more  forward 
and  a  little  higher  than  its  inner.  It  is  convex  from  before  backward  and  from  side 
to  side,  the  articular  surface  extending  farther  on  the  posterior  than  on  the  anterior 
giirfaoe.  The  n'-'-k  of  the  condvle  is  flattened  from  before  haekw  ird.  and  strength- 
ened by  ridges  whi(  h  descend  trom  the  fore  part  and  sides  of  the  condyle.  Its  lateral 
margins  are  narrow,  and  present  externally  a  tubercle  for  the  external  lateral  liga- 
tiicnt.  Its  posterior  surface  is  convex  ;  its  anterior  is  hollowed  out  on  its  inner  !»ide 
by  a  depression  {(\\(^  pterygoid  fossa)  for  the  attachment  of  the  E  xtei  iuil  pterygoid. 

The  bwer  border  of  the  ramus  is  thick,  straight,  and  continuous  with  the  body 
of  the  bone.  At  its  junction  with  the  posterior  border  is  the  auylc  of  the  Jatp,  which 
is  either  inverted  or  everted,  and  narked  by  rough  oblique  ridges  on  each  side,  for 
the  attachment  of  the  Massoter  extcmnlly  and  tlie  Internal  ptervf;oid  intcrnallv : 
the  stylo-maxillary  ligament  is  attached  to  the  bone  between  these  muscles.  The 
anterior  border  is  thin  above,  thicker  below,  and  continuous  with  the  external 
oblique  line.  The  posterior  border  is  thick,  smooth,  rounded,  and  covered  by  the 
parotid  gland. 

The  Sigmoid  Notch,  sej>arutini;  the  two  ))rocosse8,  is  a  deep  semilunar  depres- 
sion crossed  by  the  masseteric  artery  and  nerve. 

Development. — The  lower  jaw  is  developed  prtndpally  from  membrane,  but 
partly  from  cartilage.  The  ]»one  is  fonned  at  such  an  early  period  of  life — before, 
indeed,  any  cither  lione  except  the  rlnvicle — that  it  has  been  fonml  impoppilde  ai 
pre?*eiit  to  determine  ita  earliest  condition.  It  is  generally  believed,  however,  that 
each  half  is  developed  by  several  centres,  which  speedily  unite.  The  greater  pari 
is  formed  from  the  fibrous  tis.suc  investing  Meckel's  cartilage  (p.  118),  but  a  small 
portion  near  the  pytnphysis  is  developed  from  the  anterior  extremity  of  the  eartila;ze 
itself;  while  the  condyle  and  a  part  of  the  ramus  are  developed  from  another  ma.s8 
of  cartilage.  According  to  Gallender,  a  separate  oesific  plate  forms  the  floor  of  the 
dental  groove.  At  birth  the  bone  c  onsistA  of  two  halves,  united  by  a  fibrons  sjm« 
physis  in  which  ossification  takes  place  during  the  first  year. 

Changes  produced  in  the  Lower  Jaw  by  Age. 

Thi*  ehanffeK  which  the  lu\v>  r  jaw  untierjroi's  aft^T  birth  rtlutc — 1.  to  tin-  alti  rations  effected 
in  Uie  IxKly  of  the  }>one  by  the  first  and  i*e«'on<l  deiititioiiK,  the  loss  <if  tlir  t"'<'ili  in  the  a>:ed,  and 
the  8ul>He(|iient  absorption  of  the  alveoli ;  2,  to  the  sixe  and  situation  of  iho  dental  canal ;  and  3, 
to  tlii?  nniile  at  whirh  the  mmuA  joins  with  the  body. 

A(  birth  (I'i^.  ]T2'i  tli'i  liiiiii'  (•iin-tf-t--  of  two  Iat<'r;i!  linlvt's.  united  l»V  fil'ri)-<'nrtila;:iiii ti>«uc, 
in  which  one  or  two  ohscous  nuclei  an"  ^MRrally  iimn  l.  I  hi*  iKxiy  is  a  mere  »tUcll  of  iKitie,  oin- 
tuning  the  m-ketd  of  the  Iwo  incisor,  the  t-uninc  aihi  tin'  two  teni|»oniry  molar  leeth.  imper- 
fectly  partitioned  from  one  another.  The  ilental  catuil  is  of  large  size,  and  runs  n»*nr  tl>*'  lower 
border  of  the  bone,  the  mental  foramen  opening  beneath  the  fwket  of  the  fir'«t  mohir.  Thf  uii;ile 
in  obtuse,  and  tlif  roniivlnid  portion  m  ailv  in  the  same  liori/.nntal  line  with  the  ramus;  the  nwk 
of  the  condyle  \&  short  and  bent  backward.  The  coronoid  prooesa  is  of  comparatively  large  sise 
and  Ritaateo  at  H^t  anfcles  with  the  re«t  of  the  bone. 

Aj^rr  I'irth  (Fifr.  17.'5)  the  two  segments  of  the  bone  licrnme  joi»»ed  at  rhf  <vin]<hv<i^,  frrtm 
below  upward,  in  the  tirst  year;  but  u  trace  of  M>paratton  may  be  vi»ible  iu  ti>e  t»egmning  of 
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Side  View  of  the  Lower  Jaw  at  IHffereM  Periode  of  L^e, 

Fia.  172.  At  Bitth. 


Fjo.  173.  At  Puberty. 


Fio.  174.  IstbeAdnlt. 
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the  second  yefir  near  the  nlvooliir  mnrjirin.  The  body  Ijecomes  eIonpnte<l  in  it8  whole  lenf^h.  but 
mon*  ••Hp<H-ially  behind  the  mental  foramen,  to  provide  space  for  the  three  additional  teeth  devel- 
oped in  this  part.  The  depth  of  the  body  becomes  greater,  owin;:  to  increased  growth  of  the 
alveolar  part,  to  afford  room  for  the  fangs  of  the  teeth,  and  by  thickening  of  the  sulnlentul  por- 
tion, which  enables  the  jaw  to  withstand  the  j>owerful  action  of  the  masticatory  muscles  ;  but  the 
alveolar  portion  is  the  «lccpcr  of  the  two,  and,  conse<|uently,  the  chief  part  of  the  Isidy  lies  above 
the  oblir|ue  line.  The  dental  canul,  afler  the  second  dentition,  is  situated  just  alxive  the  level 
of  the  mylo-hyoid  ridge,  and  the  mental  foramen  occupies  the  position  usual  to  it  in  the  adult. 
The  angle  becomes  less  obtuse,  owing  to  the  separation  of  the  jaws  by  the  teeth. 

In  the  adult  (Fig.  174)  the  alveolar  and  basilar  jxtrtions  of  the  Inxly  are  usually  of  equal 
depth.  The  mental  fornnini  opens  midway  Is'tween  the  upper  and  lower  iRirders  of*  the  l>one. 
and  the  dental  canal  runs  nearly  jiarallel  with  the  mylo-hyoiu  line.  The  ramus  is  almost  vertii-al 
in  direction,  and  joins  the  b<sly  nejirly  at  right  angles. 

In  olil  age  (Figs.  175  and  170)  the  Isme  In'^omes  greatly  redure<l  in  size;  for  with  the  loss  of 
the  teeth  the  alveolar  proceiw  iti  abcMrbed,  and  the  basilar  |)art  of  the  bone  alone  remains;  con* 

[Fio.  l7tJ. 


Aboorpllon  of  tlu*  Alvinilar  I'rocvsMrs  of  both  Jkwk,  «ncr  li<88  of  tbe  teeth  (IJtcb).] 


eequentlv.  the  chief  part  of  the  bone  is  brioxc  the  oblique  line.  The  dental  canal,  with  the 
mental  foramen  opening  from  it,  is  close  to  the  alveolar  border.  The  rami  are  oblique  in  direc- 
tion, the  angle  obtuse,  and  the  neck  of  the  condyle  more  or  less  bent  backward. 

Articulation. — With  the  plonoid  fossa?  of  the  two  temporal  hone.**. 

Attachment  of  Muscles. — To  fifteen  pairs — to  its  external  surface,  conimen- 
cinn;  at  the  symphysis  and  proceeding  hack  ward:  Levator  menti.  Ik-pn-ssor  lahii 
inferioris.  Depressor  anguli  oris,  Platysma  rayoides.  Buccinator,  MiLsseter;  a  portion 
of  the  Orbicularis  oris  (Accessorii  orbicularis  inferiores)  is  al.^o  attached  to  this  sur- 
face. To  its  internal  surface,  commencing  at  the  same  point :  Oenio-hyo-glossus, 
Genio-hyoid<Mis,  Mylo-hyoicleus,  Digastric,  Superior  constrictor,  Temporal,  Internal 
pterygoid,  External  pterygoid. 


THE  SUTURES. 

The  bones  of  the  cranium  and  face  are  connecte<l  to  each  other  by  mean!*  of  .Vu- 
turrfi  [Fig.  178,  p.  209].  The  sutures  are  rows  of  dentated  processes  of  bone  pro- 
jecting from  the  edge  of  either  bone,  and  locking  into  one  another;  the  dentations. 
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however,  are  confined  to  the  external  table,  the  edges  of  the  internal  table  lying 
merely  in  apposition.    The  Suttirea  may  be  divided  into  three  sets:  1, 

Those  At  the  vertex  of  the  skull ;  2,  thu.se  at  the  side  of  the  skull ;  3,  those  at 
the  hue. 

The  sii tares  »!  the  vertex  of  the  skull  are  three:  the  tagiUal^  eormaly  and 

The  Sagittal  Suture  {interparietal)  is  formed  by  the  junction  of  the  two  pari- 
etal bones,  and  extends  from  the  middle  of  the  frontal  bone  backward  to  the  supe- 
rior an^eof  the  occi[)ital.    In  childhood,  and  occa-sionally  in  the  adult  when  the 

two  halves  of  tlic  frontal  Iionf  fire  not  miitnl,  it  is  continued  forwnrd  to  tbo  rfM»t 
of  the  no<ie.  This  suture  sometimes  presents,  near  its  posterior  extremity,  the 
pariettl  fommen  on  each  side ;  and  in  front,  where  it  Joins  the  coronal  suture,  a 
spare  IS  occasionally  left  which  encloses  a  large  Wormian  bone. 

The  Coronal  Suture  i frnnto-pnridnl)  extends  transversely  acros#i  the  vertex 
of  the  skull  and  counecls  tlie  frontal  with  the  parietal  bones,  ft  commences  at  the 
extremity  of  the  greater  wing  of  the  sphenoid  on  one  side,  and  terminates  at  the 
same  point  on  the  opposite  side.  The  dentations  of  this  suture  are  more  marked 
at  the  sides  than  at  the  "^ninmit.  and  arc  so  ronstructe<l  that  the  frontal  rests  on  the 
pn'M  t;i1  al'ovc  uh'l^r  I  ttt-rally  the  frontal  supports  the  parietal. 

i  ue  Ijambduid  Sutxire  {pccipito-parietal)y  so  called  from  its  resemblance  to  the 
Greek  letter  if,  connects  the  occipital  with  the  parietal  bones.  It  commences  on 
ejuh  sidf  at  till'  raa.stoid  portion  of  the  temporal  bone,  and  inclines  upwanl  to  the 
end  of  tlic  s;iiritt;il  sutTirc.  The  dentations  of  this  suture  jire  very  deep  and  distinct, 
and  are  often  inu-rrupted  by  several  small  Wormian  bones. 

The  sutures  at  the  side  of  the  skull  are  also  three  in  number:  the  •pheno^paru 
€ial^  Muatno-parietnl,  and  masto-pan'etal.  They  are  subdivisions  of  a  single  suture 
fonucd  between  the  lower  border  of  the  parietal  and  the  sphenoid  and  temporal 
hune8,  and  which  extends  from  the  lower  end  of  the  coronal  suture  in  front  to  the 
lower  end  of  the  lambdoid  suture  behind. 

The  Spheno-parietal  is  very  short ;  it  is  fonned  by  the  tip  of  the  great 
wing  of  the  sphenoid,  which  overlaps  the  anterior  inferior  angle  of  the  parietal 
bone. 

The  Squamo-parietal  or  SquamooB  Suture  is  arched.  It  is  formed  bv  the 
gqnaTtii>n<«  portion  of  the  temporal  bone  ov^lapping  the  middle  division  of  the  lower 

b'  :  I'  r  of  the  parietal. 

1  he  Masto-parietal  is  a  short  suture,  deeply  dentated,  formed  by  the  posterior 
inferior  angle  of  the  parietal  and  the  superior  border  of  the  mastoid  portion  of  the 
teiii|M.ral. 

The  sutures  at  the  base  of  tbe  skull  are — tlio  banilar  in  the  centre,  and  on  each 
Aide  the  petro-QccipUal,  the  tnasto-oecipkoL,  the  petra-Bphemidcd^  and  the  at^uamo' 
gphenoi'fJaL 

The  Baailar  Sntare  is  fbrmed  by  the  junction  of  the  basilar  surface  of  the 

occipital  bone  with  the  posterior  surface  of  the  body  i>f  the  spbeiioi.l.  At  an  early 
peri«Kl  of  life  a  thin  plate  of  cartilage  exi-<ts  h(»twecn  these  boiu  s.  hut  in  the  adult 
they  become  fused  into  one.  Between  the  outer  extremity  of  the  basilar  suture 
and  the  termination  of  the  lambdoid  an  irregular  suture  exists  which  is  subdivided 
into  t\so  portions.  The  inner  portion,  formed  by  the  union  of  the  petrous  part  of 
the  teniponil  with  the  wcipital  bone,  is  temied  the  pefrri-nrfipitah  The  outer 
portion,  formed  by  the  junction  of  the  mastoid  part  of  tlie  temporal  with  the  occip- 
ital, b  called  the  maHo-occi/ntal.  Between  the  bones  forming  the  petro-occipital 
suture  a  thin  plate  of  cartilage  exists;  in  the  mssto-occipital  is  occasionally  found 
the  opening  of  the  mastoid  foramen.  Between  the  outer  extremity  of  the  hn^\. 
lar  suture  and  the  spheno-parietal  an  irregular  suture  may  be  seen,  formed  by 
the  onion  of  the  sphenoid  with  the  temporal  bone.  The  inner  and  smaller 
portion  of  this  suture  is  termed  the  petro-wphenotdal ;  it  is  formed  between  the 
pptnum  portion  of  the  temporal  and  the  <rreat  win;;  of  the  sphenoid  ;  the  outer 
portion,  of  greater  length  and  arched,  is  formed  between  the  squamous  portion 
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of  the  temporri  and  the  great  ving  of  the  sphenoid:  it  is  called  the  •qmrnth 

wphenoidal. 

Tlie  cranial  boucs  are  connected  with  those  of  the  face,  and  the  facial  bones  with 
each  other,  bj  numerous  sutures,  which,  though  distinctly  marked,  have  reoeived  no 
S[»('cial  names.  Tlie  only  reniainin;r  Ptittirc  deserving  especial  considenition  is  the 
tntnxrerse.  This  extetuls  across  the  upper  part  of  the  fate,  and  is  formed  hy  the 
junction  of  the  frontal  witli  the  facial  bones:  it  extends  from  the  exteruul  angular 
proce»i  of  one  side  to  the  same  point  on  the  opposite  side,  and  connects  the  ftontal 
with  tbe  malar,  the  sphenoid,  the  ethmoid,  the  lachrymal,  ^e  superior  maxilhury, 
and  the  nasal  bones  on  each  side. 

The  sutures  remain  separate  for  a  cuai%iderabl6  period  aiYer  the  complete  forma- 
tion of  the  skull.  It  is  probable  that  they  starve  the  purpose  of  permitting  the 
growth  of  the  bone-s  at  their  margins,  while  their  peculiar  formaU<Mi,  together  with 
the  interposition  of  t!ie  siitural  ligament  between  the  bones  forming  them,  prevents 
the  dispersion  of  biows  or  jars  received  upon  the  skull.  Dr.  Humphry  remarks 
"that/as  a  geneml  rule,  thi  sutuiw  are  fiVst  obliterated  at  the  puts  in  which  the 
ossification  of  the  skull  was  last  oompleted-^vis.  in  the  neighborhood  of  the  fon- 
tanelles;  and  the  cranial  bone?«  seem  in  this  respect  to  observe  n  similar  law  to  that 
which  regulates  the  union  of  the  epiphys^  to  the  shafts  of  the  long  bones.  '  The 
same  author  remarks  that  the  time  of  their  disappearance  is  extmndy  variable: 
they  are  sometimes  found  well  marked  in  skulls  edentulous  with  age,  while  in  Others 
which  have  only  just  reached  maturity  they  can  hardly  be  traced. 


THE  SKULL. 

Tlie  Skull,  formed  by  the  union  of  the  several  cranial  and  facial  bones  already 
described,  when  coiisidered  as  a  whole,  is  divisible  into  five  regions — a  superior 
region  or  vertex,  an  inferior  r^on  or  base,  two  lateral  regions,  and  an  anterior 
region,  the  laoe^ 

VBSnm  OF  1HB  SstJLL. 

The  Superior  Begkm,  or  Vertex,  presents  two  suriaoes,  an  extemsl  and  an 

internal. 

The  external  eurfoce  i.«i  bounded  in  front  by  the  nasal  eminence  and  supraorbital 
ridges;  behind,  by  the  occipital  protuberance  and  superior  curved  lines  of  theoccip> 
italbono ;  laterally,  by  an  imaginary  line  extending  from  the  outer  end  of  tbe  supie* 

rior  curved  line,  alonf;  the  tein|)oral  l  idire,  to  the  external  an;rnlar  prwe<»f  of  the 
frontal.  This  surface  includes  the  vertical  portion  of  the  frontal,  the  greater  part 
of  the  parietal,  and  the  superior  third  of  the  occipital  bone ;  it  is  smooth,  convex, 
of  an  « Ion  .rated  oval  form,  crossed  transversely  by  the  coronal  suture,  and  from 
before  harkwanl  liy  the  saiiittal.  wliieli  trrniinatcs  behind  in  the  lanibdoid.  From 
before  backward  may  be  .seen  the  frontal  ciiiinenc  i  s  and  remains  of  the  suture  con« 
necting  the  two  lateral  halves  of  the  frontal  bone ;  on  each  side  of  the  ssjpttal 
suture  are  the  parietal  foramen  and  parietal  eminence,  and  still  more  postertorly 
the  (  onv*  \-     i  fn  i  of  the  occipital  bone. 

The  internal  eurfa-ce  is  concave,  presents  eminences  and  depressions  for  the 
convolutions  of  the  cerebrum,  and  numerous  furrows  for  the  lodgment  of  branches 
of  the  meningeal  arteries.  AlonjE  the  middle  line  of  this  surfaoe  is  a  longitudinal 
groove,  narrow  in  front,  when-  it  torminates  in  the  frontal  rrest.  but  broader  behind, 
where  it  lodges  the  superi«ir  iongitutlinal  sinus  and  by  its  margin  afl'ords  attaehment 
to  the  falx  cerebri.  On  either  side  of  it  are  several  depressions  for  the  I'jicchioniHa 
bodies,  and  at  its  back  part  the  internal  openings  of  the  parietal  foramina.  This 
surface  is  cros.se<l  in  front  by  the  coronal  suture;  from  before  backward,  by  tbe 
sagittal ;  behind,  by  the  lambdoid. 
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Base  of  the  Skull. 

The  Inferior  Regrion,  or  Base  of  the  Skull,  presents  two  surfaces — an  internal 
or  cerebral,  and  an  external  or  ba.'^ilar. 

The  internal  or  cerebral  surface  (Fig.  177)  presents  three  fossa?,  calleil  the 
anterior^  inidJU,  and  pogterinr  fossje  of  the  cranium. 


Fio.  177 


Gr*avf  fi>r  Stpfr  t-nvitijd.  Sim 
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Haw  of  ihe  8kull,  inner  or  dfcrcbrml  surAic«. 
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The  Anterior  Fossa  is  formed  by  the  orbital  plate  of  the  frontal,  the  cribriform 
plate  of  the  ethmoid,  the  ethmoidal  spine,  and  the  lesser  wing  of  the  sphenoid.  It 

is  th*'  nio.'it  elt'vaU'tl  of  tin.'  three  fossjc,  convex  externally  where  It  eorre^potnl-*  to 
the  roof  of  the  orbit,  concave  in  the  median  line  in  the  situation  of  the  cribriform 
plate  of  the  ethmoid.  It  iji  traversed  bv  three  sutures — the  ethmo-frmtal,  cthrno- 
mhenoidal^  and  froTito-aphenoidal — and  lodges  the  anterior  lobo  of  the  cerebrum. 
It  presents,  in  the  median  line,  from  before  backward,  the  commencement  of  the 
groove  for  the  superior  longit^idina]  si  mis  and  t?>e  crest  for  the  attaclmient  of  the 
falx  cerebri ;  the  faramen  ccecum^  uu  aperture  fonned  by  the  frontal  bone  and  the 
crista  gain  of  the  ethmoid^  whieh,  if  pervious,  transmits  a  small  vein  from  the  nose 
to  the  superior  longitudinal  sinus  ;  behind  the  foramen  cuecum,  the  crtsta  galli,  the 
posterior  mar<;in  of  which  aifords  attaehiuent  to  the  falx  cerebri;  on  cither  side  of 
the  crista  galli,  the  ol/actortf  groove,  which  supports  the  bulb  of  the  olfactory  nerve, 
and  presents  three  rows  of  foramina  for  its  filaments,  and  In  front  a  slit-like  open- 
ing lor  the  nasal  branch  of  the  ophthalmic  ^division  of  the  fif^h]  nerve.  On  the 
outer  side  of  each  nlfnctory  groove  are  the  internal  npeiiinfrs  of  the  anterior  »n<\ 
posterior  ethmoidal  foramina ;  the  former,  situated  about  the  middle  of  the  outer 
margin  of  the  olfoctory  groove,  transmits  the  anterior  ethmoidal  artery  and  the 
nasal  nerve,  which  runs  in  a  depression  along  the  surface  of  the  ethmoid  to  the 
slit-like  openin<^  above  mentioned ;  whilst  the  posterior  ethmoidal  foramen  opens 
at  the  back  part  of  this  margin  under  cover  of  the  projecting  lamina  of  the  sphe* 
noid,  and  transmits  the  posterior  ethmoidal  artery  and  vein  to  the  posterior  eth- 
moidal cells.  Farther  rack  in  the  middle  line  ih  the  efhmoidal  tpine^  bounded 
behind  by  an  elevated  ridjre  scpamtin*:;  two  longitudinal  trrooves  which  support 
the  olfactory  nerves.  The  anterior  fossa  presents,  laterally,  eminences  an<l  depres- 
sions for  the  convolutkms  of  the  brain  ana  grooves  for  the  lodgment  of  the  anterior 

meningeal  arteries. 

The  Middle  Fossa,  pnmcwhat  deeper  than  the  preceding,  is  narrow  in  the  middle 
line,  but  becomes  wider  at  the  .side  of  the  skull.  It  is  bounded  in  front  by  the  pos- 
terior margin  of  the  lesser  wing  of  the  sphenoid,  the  anterior  clinoid  process,  and 
the  anterior  margin  of  the  optic  groove;  behind,  by  the  superior  Itorder  of  the 

petrous  portion  of  the  temporal  and  tlie  dorsum  epliipjiii  ;  externally,  bv  the 
squamous  portion  of  t)ie  temporal,  anterior  inferior  angle  of  the  parietal  bone, 
and  greater  wing  of  the  s)>henoid.  It  is  traversed  by  four  sutures — the  squamo- 
parietal,  spheno-parietal,  spheno-temporal,  and  petro-sphwoidal. 

In  the  middle  line,  from  before  backward,  is  the  optic  (jrinn'e,  which  supports  the 
optic  commis-sure,  and  terminates  m  cik  h  side  in  the  optic  foramen,  for  the  passage 
of  the  optic  nerve  and  ophthainuc  artery ;  behind  the  optic  groove  is  the  olivary 
proeei»  ;  and  laterally,  the  anterior  dmoid  proee$ie9f  to  which  are  attached  pn^ 
cesses  of  the  tentorium  cerebelli.  Farther  back  is  the  sella  Turcica,  a  (leep 
depression  which  lodges  the  pituitary  rfland.  bounded  in  front  by  a  small  emi- 
nence on  either  side,  the  middle  clinoid  procegs,  and  behind  by  a  broad  square 
plate  of  bone^  the  dorsum  ephippiiy  surmounted  at  each  superior  angle  by  a  tubers 
cle,  the  potiaior  elinoid  process ;  beneath  the  latter  process  is  a  groove,  for  the 
sixth  nerve.  On  each  side  of  (he  sella  Turcica  is  the  mvcrnotti*  ;3roove;  it  if« 
broad,  shallow,  and  curved  .somewhat  like  the  italic  letter  /;  it  commences  behind 
the  foramen  lacemm  medium,  and  terminates  on  the  inner  side  of  the  anterior  di* 
noid  pnx-ess,  and  preaents  along  its  outer  margin  a  ridge  of  bone,  the  ImguUi.  This 
grftovo  lodrres  the  cavernous  sinus,  the  internal  carotid  artery,  and  the  nerves  of  the 
orbit.  The  sid^  of  the  middle  iossa  are  of  considerable  depth ;  they  present  emi- 
nences and  depressions  for  the  middle  lobes  of  the  brain,  and  gr<H>vea  Ibr  the 
branches  of  the  middle  meningeal  artery :  the  latter  commence  on  the  outer  side 
of  the  foramen  spinosum,  and  consi.st  of  two  large  branches,  an  anterior  anfl  a  pos- 
terior, the  former  psissing  upward  and  forward  to  the  anterior  inferior  angle  of  the 
parietal  bone,  the  latter  passing  upward  and  backward.  The  following  foramina 
may  also  be  seen  from  hi  fiu-f  iiaekward:  Mo>t  anin  iorly  is  the /'"/  '///(cn  larcrnm 
anferius,  or  sphenoidal  Jismre,  fonned  above  by  the  lesaer  wing  of  the  sphenoid ; 
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b»  low,  hy  the  jrreatcr  wing ;  internally,  hy  the  IxmIv  of  the  sphenoid ;  and  com- 
pleted extenmllT  the  orbital  plate  of  the  frontal  bone.  It  transmitj^  the  third, 
feartli,  the  three  bmidie«  of  the  ophthahnic  division  of  the  fifth,  the  sixth  nerve, 
•one  fiUmentd  of  the  symfiathetic,  the  orbital  bmnch  of  the  middle  meningeal 
artery,  a  rcftirrcnt  branch  from  the  larhryinal  artery,  and  the  nphthalinie  v«  in 
iiebiii"!  the  inner  extremity  of  the  sphenoidal  fissure  is  the  foraim  n  roiiindum,  lur 
the  pa.viage  of  the  secoDQ  division  of  the  fifth  or  superior  maxillary  nerve;  still 
moie  posteriorly  is  seen  a  email  orifice,  the  foramen  Vt  saUh  an  opening  sitoated 
hotwiH-n  tlu-  foramen  rotundum  and  ovale,  a  little  inttMual  to  l>otlr :  it  vari«?s  in  size 
in  different  individuals,  and  is  often  absent;  whtii  j)ivsent,  it  tmnsmits  a  small  vein. 
It  opens  below  into  the  pterygoid  fossa,  just  at  the  outer  side  of  the  scaphoid  depres- 
sion. Behind  and  external  to  the  latter  opening  is  the  foramen  ovale^  which  trana- 
mits  the  third  division  of  the  fiflh  or  inferior  maxillary  nerve,  the  small  meningeal 
arter\",  and  the  small  petros^al  nerve  '  On  the  outer  side  of  the  foramen  ovale  is  the 
foramen  tpimmm^  for  the  passage  of  the  middle  meningeal  artery  ;  and  on  the  inner 
nde  of  the  foramen  ovale,  the/orainen  laeerum  medium.  The  lower  part  of  this  aper- 
tare  is  filled  up  with  cartilage  in  the  recent  state.  The  Vidian  nerve  pierces  this 
cartilage.  On  the  anterior  surface  of  the  petrous  portion  of  the  ternpnnil  bone  is 
seen,  from  without  inward,  the  eminence  caused  by  the  projection  of  the  superior 
semicircnlar  canal ;  outside  this,  a  depranion  corresponding  to  the  roof  of  the  tym- 

Cum,  the  groove  leading  to  the  hiatus  Fallopii,  for  the  transmission  of  the  petrosal 
nrh  of  the  Vidian  nerve  an<l  the  petrosal  bnineh  of  the  nii  i  !!'-  nuniitifieal  artery  ; 
beneath  it,  the  smaller  groove,  for  the  passage  of  the  lesser  petio.^al  nerve;  and  near 
the  apex  of  the  bone,  the  depression  for  the  Gasserian  ganglion,  and  the  orifice  of 
the  carotid  canal,  for  Ihe  passage  of  the  internal  carotid  artery  and  carotid  plexus 
of  nerves. 

The  Posterior  Foesa,  deeply  concave,  is  the  largest  of  the  three,  and  situated 
on  a  lower  level  than  either  of  the  preceding.  It  is  formed  by  the  occipital,  the 
petrous  and  mastoid  portions  of  the  temporal,  and  the  posterior  inferior  angle  of 

tlie  pariftal  bone;  is  crossed  by  three  sutures,  the  petro-oeeipital,  masto-oeeipital, 
the  masto-parietal ;  and  lodges  the  cerebellum,  pons  Varolii,  and  medulla  (tl)loii^r;itn. 
It  is  separated  from  the  middle  fassa  in  the  median  line  by  the  dorsum  ephippii, 
and  on  each  side  by  the  superior  border  of  the  petrous  portion  of  the  temporal 
b<^ne.  This  border  serves  for  the  attachment  of  the  tentorium  cerebelli,  is  grooved 
externally  for  the  superior  petrosal  sinus,  and  at  its  inner  extremity  presents  a 
notch  upon  which  rests  the  fifth  nerve.  The  circumference  of  the  fos.sa  is  bounded 
poeteriony  by  the  grooves  for  the  lateral  sinuses.  In  the  centre  of  this  fossa  is  the 
foratiwn  innfptitm,  bounded  on  either  side  by  a  rough  tubercle  which  gives  attach- 
ment to  the  odontoid  ligaments;  and  a  litle  above  these  are  seen  the  internal  open- 
ings of  the  anterior  condyloid  foramina.  In  front  of  the  foramen  magnum  is  the 
hatUar  proeeM^  grooved  for  the  support  of  the  medulla  oblongata  and  pons  Varolii, 
anil  articulating  on  each  side  with  the  petrous  portion  of  the  temporal  bone,  forming 
the  petro-occipital  suture,  the  anterior  half  of  whi<  h  is  grooved  for  the  inferior  petro- 
sal sinus,  the  posterior  half  being  encroachetl  upon  by  the  foramen  laeerum  jionteriui, 
or  juqular  foramen.  This  foramen  presents  three  compartinentR :  through  the  ante- 
rior the  inferior  petrosal  sinus  passes;  through  the  posterior,  the  lateral  sinus  and 
Some  meningeal  arteries;  anfl  throti^jh  the  middle,  the  ninth,  tenth,  and  eleventh 
pairs  of  nerves.'  Above  the  jugular  foramen  is  the  internal  auditory  meatm^  for 
the  &cial  and  auditory  nerves  and  anditovy  artery ;  bdiind  and  external  to  this  is 
the  slit'like  opening  leading  into  the  a(]U(e<IuctU8  vcstibuli ;  whilst  between  the  two 
latter,  and  near  the  superior  horder  of  the  petrous  portion,  is  a  small  triangular 
depression  w  hich  lodges  a  process  of  the  dura  mater,  and  occasionally  transmits  a 
small  vein  into  the  substance  of  the  bone.  Behind  the  foramen  magnum  are  the 
ukferior  oeeipital  fonee,  which  lodge  the  hemispheres  of  the  cerebellum,  separated 

'  See  f<x>l-iiote,  p.  178. 

'  [In  Fig.  177,  in  the  juf;ular  foramen,  tlie  "<«th  pr"  niean.s  the  eighth  ptiir  of  nefvea  in  tfaetna- 
uenOioa  of  Willis,  and  conaisu  of  the  ninth,  tenili,  and  eleventh  of  Souunerring.] 
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from  ime  nnnthcr  by  the  inte.rnnl  occipital  cre»t,  which  serves  for  the  artnrhmont  of 
the  fulx  cerebelli  and  lodges  the  occipital  sinus.  The  posterior  fossse  are  surmounted 
above  by  the  deep  ti*aD8Ter8e  grooves  for  the  lodgment  of  the  laUral  nnuM.  These 
channels,  in  their  passage  butward,  groove  the  occipital  bone,  the  posterior  inferior 
angle  of  the  parietal,  the  mastoid  portion  of  the  temporal,  and  the  occipital  just 
behind  the  jugular  foramen,  at  the  back  part  of  wliich  the^  terminate.  Where  this 
sintis  grooves  uie  mastoid  part  of  the  temporal  bone  the  orifice  of  the  mattaid  fonk" 
men  may  be  seen,  and  ji»t  previous  i  ^  termination  it  has  opening  into  it  the 
postcrim-  condifloiil  f'  ramen.    Neither  foramen  is  constant. 

The  extenial  mxrface  of  the  base  of  the  skull  (Fig.  178)  is  extremely  inogular. 
It  is  bounded  in  front  by  the  incisor  teeth  in  the  upper  jaws;  behind,  by  the  supe- 
rior curved  lines  of  the  occipital  bone;  and  laterally,  by  the  alveolar  arch,  the 
lower  bonier  of  the  malar  the  zycoma,  «nd  an  itnasinarv  line  oxtcTiflinj 

from  the  zygoma  to  the  mastoid  process  and  extremity  of  tlie  superior  curved  iine 
of  the  occipttt.  It  is  formed  by  the  palate  processes  of  the  superior  maxillair  and 
palate  bones,  the  vomer,  the  pterygoid  |)roce8ses,  under  surfiioe  of  the  great  wing, 
spinous  processes,  and  part  of  the  liody  of  the  sphenoid,  the  under  j»iiriace  of  the 
squamous,  mastoid,  and  petrous  portions  of  the  temporal,  and  the  under  surface  of 
the  occipital  bone.  The  anterior  part  of  the  base  of  the  skull  is  raised  above  the 
level  of  the  rest  of  this  t;urfa<  i-  (when  the  skull  is  turned  over  for  the  purpcM?e  of 
examination),  surrounded  hy  the  alveolar  prnress,  which  is  thicker  b<-hiiid  than  in 
front,  and  excavated  hy  sixteen  depressions  for  lodging  the  teeth  nf  the  ufij^er  jaw, 
the  cavities  varying  in  depth  and  size  according  to  the  teeth  they  contain.  Imme- 
diately behind  the  incisor  teeth  is  the  anterior  pakuine  fona.  At  the  bottom  of 
this  fossa  may  usually  be  seen  four  apertures:  two  placed  laterally — the  foramina 
of  Sten»f>ii.  ^^  !li'  h  open  above,  one  in  the  floor  of  each  nostril,  and  transmit  the 
anterior  branch  of  the  posterior  palatine  vessels;  and  two  in  the  median  line  in 
the  intermaxillary  suture — ^the  fwamma  of  iSsorpa,  one  in  front  of  the  oth«>,  the 
anterior  transmitting  the  left,  and  the  posterior  (the  larger)  the  right,  na<o- palatine 
nerve.  These  two  latter  canals  are  stimetimes  wantintr.  or  they  may  join  to  form  a 
single  one,  or  one  of  them  may  open  into  one  of  the  lateral  canals  above  referred  to. 
The  palatine  vault  is  concave,  uneven,  perforated  by  numerous  foramina,  marked  by 
depressions  for  the  palatine  glands,  and  crossed  by  a  crucial  suture  formed  by  the 
junction  of  the  four  hones  of  which  it  is  composed.  One  or  two  small  foramina  in 
the  alveolar  mar<:;in  behind  the  incisor  teeth,  occasionally  seen  in  the  adult,  almost 
constant  in  young  subjects,  are  called  the  ineigive  foramina ;  they  transmit  nerves 
and  vessels  to  the  incisor  teeth.  At  each  posterior  angle  of  the  hard  palate  is  the 
poateririr  palatine  foramen,  for  the  tninstniision  of  the  posterior  palatine  vt  y-els 
and  descending  palatine  nerves,  and  running  forward  and  inward  from  it  a  groove 
for  the  pMterior  palatine  vessels  and  anterior  palatine  nerve.  Bdiind  the  p<H>terior 
palatine  foramen  is  the  fu&ero8%  of  (h>'  fnhite  lone,  perforated  by  one  or  more  acces- 
sory posterior  palatine  canals,  and  marktMl  liv  the  <  "M'Tiiejicement  of  a  ndsre  wliieh 
runs  tninsversely  inward  and  serves  for  the  altachuieut  uf  the  tendinous  expan.sion 
of  the  Tensor  palati  muscle.  Projecting  backward  from  the  centre  of  the  posterior 
border  of  the  hard  palate  is  the  posterior  naml  fipine,  for  the  attachment  of  the 
Azy^ros  iivnlrr.  Behind  ami  above  the  hard  palate  is  the  posterior  aperture  of  the 
nares,  divided  into  two  parts  Itv  the  vomer,  bounded  above  by  the  body  of  the 
sphenoid,  below  by  the  horixuntal  plate  of  the  palate  bone,  and  luUrally  by  the 
pterygoid  processes  of  the  sphenoid.  Each  aperture  measures  about  an  inch  in  the 
vertical  and  half  an  inch  in  the  transverse  direction.  At  the  base  of  the  vnnier 
may  be  seen  the  expanded  nine  of  this  bone,  receivin;.'  between  them  the  mstruui 
of  the  sphenoid.  Xcur  the  lateral  margins  of  tiie  vomer,  at  the  root  of  the  pterygoid 
processes,  are  the  pterygo-pakdine  eanaU.  The  pterygoid  process,  which  bounds 
the  posterior  nares  on  each  side,  presents  near  its  base  the  ptcryifoid  or  Vidian 
cnval.  for  the  Vidian  nerve  and  artery.  Each  process  consists  of  two  platejs,  wliieh 
bifurcate  at  the  extremity  to  receive  the  tuberosity  of  the  palate  bone,  anti  are  sep- 
arated behind  by  the  pterygoid  fossa,  which  lodges  the  Internal  pten>-goid  mnsele. 
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The  internal  plate  is  long  and  narrow,  presenting  on  the  outer  side  of  its  hmn  the 
scaphoid  fossa,  for  the  origin  it"  tlie  Tinsor  palati  muscle,  and  at  its  extrotiiity  the 
hamular  j>rnr,)*s,  around  which  the  tendon  of  this  muscle  turns.  The  external 
pterygoid  plaie  is  broad,  forms  the  inner  boundary  of  the  zygomatic  fossa,  and 
affords  attachment  by  its  outer  surface  to  the  External  pterygoid  muscle. 

Behind  the  nasal  foss;\?  in  the  mi<ldle  line  is  the  ba-silar  surface  of  the  (X-cipital 
bone,  presenting  in  its  centre  the  phanpigeal  spine,  for  the  attachment  of  the  Supe- 
rior constrictor  muscle  of  the  pharynx,  with  depressions  ou  each  side  for  the  iiiser- 
tion  of  the  Rectus  capitis  anticus,  major  and  minor.  At  the  base  of  the  external 
pterygoid  plate  is  the  foramen  ovale ;  behind  this,  the  foramen  spino»um  and  the 
prominent  spinous  process  of  the  sphenoid,  which  gives  atf  u  liniont  to  the  internal 
lateral  ligament  of  the  lower  jaw  and  the  La.xator  tympaui  uiui  Tensor  palati  mus- 
cles. External  to  the  spinous  process  is  the  glenmd  fosm,  divided  into  two  parts 
by  the  Glaserian  fissure  (p.  171),  the  anterior  portion  loncave,  smooth,  boun  lo !  in 
front  by  tlic  I'mincnlia  ariienlaris.  and  sprviiijr  fnr  the  articulation  nf  the  rornlvli-  (»f 
the  lower  jaw;  tiie  posterior  portion  rough,  bounded  behind  by  the  vaginal  process, 
and  serving  for  the  reception  of  part  of  the  parotid  gland.  Emerging  from  between 
the  laminae  of  the  vaginal  process  is  the  siyloitl  process,  and  at  the  base  of  this  pro- 
cess is  the  stylo-rnaHoid  foramen .  for  the  exit  of  the  facial  nerve  and  entmn<"e  '^f 
8tylo-ma6toid  artery.  External  to  the  stylo-mastoid  foramen  is  the  auricular  Jissurt , 
for  llie  aaricttlar  branch  of  the  pneurao^tric,  bounded  behind  by  the  msstoid  pro- 
cess. Upon  the  inner  side  of  the  mastoid  process  is  a  deep  groove,  the  digastric 
fosHa^  and  a  little  niore  intornnlly  the  occipital  grooiy\  f  n-  ilu-  ok  ijiital  artery.  At 
the  ba.se  of  tlic  internal  pterygoid  plate  is  a  large  and  somewhat  triangular  aperture, 
the  foramen  laeerum  medium,  bounded  in  front  by  the  great  wing  of  the  sphenoid, 
behind  by  the  apex  of  the  petrous  portion  of  the  tem})oral  bone,  and  internally  by 
tilt'  IiimIv  of  the  sjihriioid  and  basilar  prfvfcss  of  the  oci  ijiital  Ixinf- :  it  jrrr^cnts  iti 
front  t}M»  posterior  oritiee  ot  the  Vidian  canal;  beiiind,  the  aperture  of  tlie  carotid 
canal.  The  basilar  surface  of  this  opening  is  filled  up  in  the  recent  state  by  a  fibro- 
cartilaginous substance;  across  its  upper  or  cerebral  aspect  pass  the  internal  carotid 
arterv  and  Vidian  nerve.  External  t"  tliis  ;ipcrture  the  pvtro-xphcnaiilal  suture  is 
observed,  at  the  outer  termination  of  which  are  seen  the  orifu  e  of  the  canal  for  the 
Eustachian  tube  and  that  for  the  Tensor  tympaui  muscle.  Dehind  this  suture  is 
seen  the  under  surface  of  the  petrous  portion  of  the  temporal  bone,  presenting,  from 
within  outward,  the  (jua<lrilateral  rough  surface,  part  of  which  affords  attachment  to 
the  Levator  palati  and  Tensor  tynipani  muscles:  extenial  to  t]ii>  --tirfrire  the  orifices 
qf  the  carotid  canal  and  the  atjuacductus  cochlea',  ilie  former  uuxismitiing  the  inter- 
nal carotid  artery  and  the  ascending  branches  of  the  superior  cervical  ganglion  of 
the  ^mpathetic,  the  latter  serving  for  the  pjissige  of  a  small  artery  and  vein  to  the 
cochlea.  Behind  the  <-aroti'l  ctmal  is  a  larire  aju  rture.  \hy  jt'intlir  fossa,  formed  in 
front  by  the  petrous  portion  ol  the  temjmral,  and  behind  by  the  occipital ;  it  is  geu- 
erally  larger  on  the  right  than  on  the  left  side,  ami  m  divided  into  three  compart- 
ments by  processes  of  dura  mater.  The  anterior  is  for  the  passage  of  the  inferior 
petrosal  sinus;  the  posterior  for  the  lateral  sinus  and  some  menitiireJil  branches  from 
the  occipital  and  ascending  pharyngeal  arteries;  the  ccntnil  one  for  the  ninth,  tenth, 
and  eleventh  cranial  nerves.  On  uie  ridge  of  bone  dividing  the  carotid  canal  from 
the  jugular  fossa  is  the  pmall  fonimen  Ibr  the  transmission  of  Jacobsoti's  nerve;  and 
on  the  outer  wall  of  the  jntrulur  foramen,  near  the  root  of  the  styloid  process,  is  the 
small  aperture  for  the  tran.smission  of  Arnold  s  nerve.  Behind  the  basilar  surface 
of  the  occipital  bone  is  the  foramen  magnum^  boiraded  on  each  side  by  the  condyles, 
rough  internally  for  the  attachment  of  the  check  ligaments,  and  pi-e.^^enting  exter- 
nallv  a  rou::li  >urfat'(«,  tlir  juiinlar  j>ro<'r<<;.  vhich  serve-s  for  tlic  aftaehinent  <»f  tlir 
Ilectus  lateralis.  t>n  either  side  of  each  condyle  atiteriorly  is  the  anterior  coudyioui 
fona,  perforated  by  the  anterior  condyloid  fonimen,  for  the  passage  of  the  hypo- 
glo.ssal  nerve  and  a  meningeal  artery.  Behind  each  condyle  are  the  jiomterior  e*'}|- 
ihiloi,!  fo->:r.  perforatetl  on  one  or  both  sides  l'\  ilir  pM>-u  ri<ir  <'on»lv!oid  foramina, 
for  the  transmission  of  a  vein  to  the  lateral  sinus.    Behind  the  forameu  miiguum  is 
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Che  txUmal  nrn'fnUU  erut,  terminftting  above  at  the  extemai  occipital  proivherancB^ 
whilst  on  each  side  are  seen  the  Kiipi-n'or  anJ  infrrinr  curved  1h\e» :  these,  as  well  as 
the  surfaces  of  bone  between  them,  are  rough,  for  the  attachment  of  the  muscles, 
which  are  enumerated  on  p.  164. 

The  Lateral  Region  of  the  skull  is  of  a  somewhat  triangular  form,  the  base  9i 
tiie  triangle  being  formed  by  a  line  extending  from  the  extemai  angular  prooesB  of 
the  frontal  bone,  along  the  temporal  ridge,  backward  to  the  outer  extremity  of  the 
nip«rior  curved  line  of  the  occiput ;  and  the  sides  by  two  lines,  the  one  drawn 


Fm.179. 


Side  View  of  tbe  ;»kull. 

downward  and  backward  from  the  external  angular  process  of  the  frontal  bone  to 
the  angle  of  the  lower  jaw,  the  other  from  the  antrle  of  the  jaw  upward  and  back- 
ward to  the  extremity  of  the  superior  curved  line.  This  region  is  divisible  into 
three  portions — temporal,  mastoid,  and  zygomatic. 

Tbb  Tbmporai.  Fossa. 

The  Temporal  fossa  is  bounded  above  and  behind  by  the  tenipural  ridge,  which 
extends  from  the  extemai  angular  prooess  of  the  frontal  upward  and  backward 
across  the  frontal  and  parietal  bones,  curving;  downward  behind  to  tenninate  in  the 
posterior  root  of  the  zygomatic  process.  In  front  it  is  bounded  by  the  fix>ntal,  malar, 
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and  great  wing  of  the  sphenoid ;  externally,  by  the  xygoniHtic  arch,  formed  van- 
jointly  hy  the  nifilar  and  temporal  hones;  below,  it  is  .separated  from  the  zycnniatic 
fosjia  bv  the  pterygoid  ridse,  seen  ou  the  outer  surface  of  the  great  wing  of  the 
sphmioid.  This  rossa  is  rormed  bj  five  bones — part  of  the  finobtal.  great  wing  of 
the  sphenoid,  parietal,  squamous  {Kurtion  of  the  temporal,  and  malar  bones;  and  is 
traversed  by  six  suttire« — the  transverse  facial,  spin-no  iiinlar.  cornnnl.  spbeno-pari- 
etal,  squamo-pai'ietal,  and  Hquaiuo-spheuoidal.  it  is  deeply  concave  in  front,  con- 
vex behind,  traversed  by  grooves  which  lodge  briinches  of  the  deep  temporal 
artnits,  and  fille<l  by  the  Temporal  muscks. 

The  Mastoid  Portion  of  the  side  of  the  skull  i«  bounded  in  front  by  the  anterior 
root  of  the  zygoma ;  above,  by  a  line  which  runs  from  the  posterior  root  of  the 
zygoma  to  the  end  of  the  masto-parietal  suture;  behind  and  nelow,  by  the  maato* 
occipital  suture.  It  is  formed  by  the  mastoid  and  part  of  the  souaraous  and  petrous 
portions  «•{■  tlu'  temporal  bone;  its  surface  ij*  convex  and  \\>\\^^h  for  the  atlacljinent 
of  muscles,  and  pref^ents,  from  behind  forward,  the  mastoid  foramen,  the  mastoid 
process,  the  external  auditory  meatus,  surrounded  by  the  auditory  process  ;  and, 
most  anteriorly,  the  glenoid  foflsa,  bounded  in  front  by  the  ODainentia  artieularia, 
behind  by  the  vaginal  process. 

The  Zyoomatic  Fossa. 

The  Zyg'omatic  fossa  is  an  irregularly  sliajio'l  cavity  situated  below  ami  on  the 
inner  side  of  the  zygoma,  bounded  in  front  by  the  tuberosity  of  the  superior  maxil- 
lary bono  and  the  ridge  which  descends  from  its  malar  process ;  behind,  by  the 
posterior  border  of  the  pterygoid  process  and  the  eminentia  articidaris ;  above,  by 
the  pterygoid  ridge  on  the  outer  surface  of  tlio  great  wintj  of  the  sphenoid  and 
squamous  portion  of  the  temporal ;  below,  by  the  alveolar  border  of  the  superior 
maxilla ;  intenially,  by  the  external  pterygoid  plate ;  and  externally,  by  the  iji'go- 
matic  arch  and  ramus  of  the  lower  jaw.  It  oontains  the  lower  part  of  the  Tem« 
poral,  the  External,  and  Internal  pterygoid  muscles,  the  internal  maxillary  artery 
and  inferior  maxillary  nerve,  and  their  branches.  At  its  upper  and  inner  part  may 
be  observed  two  fissures,  the  sphcno-maxillary  and  pterygo-maxillary. 

The  Sxibeno-maxillary  fissure,  horizontal  in  direction,  opras  into  the  outer  and 
back  part  of  the  orbit.  It  is  formed  above  by  the  lower  border  of  the  orbital  sar* 
face  of  the  great  wing  of  the  sphenoid  ;  Vielnw.  by  tbc  external  border  of  the  orbital 
surface  of  the  superior  uaxtllu  and  a  small  part  of  the  palate  bone ;  externally,  by 
a  small  part  of  the  malar  bone  ;^  internally  it  joins  at  right  angles  with  the  pterygo- 
maxilla^  fissure.  This  fissure  open^  a  communication  from  the  orbit  into  tliree 
fossjf — the  temporal,  zygomatic,  and  spbtno-ninxillary  ;  it  transmits  (be  superior 
maxillary  nerve  and  its  orbital  branch,  the  intraorbital  artery,  and  ascending 
branches  fhmi  Meckel's  ganglion. 

1'he  Ptraygo-mazillary  fissure  is  vertical,  and  descends  at  right  angles  from 
the  inner  pxtreniitv  of  the  preceding;  it  is  an  elon^^Mtcd  interval  fuinied  by  the 
divergence  of  the  superior  maxillary  bone  from  the  pterygoid  process^  of  the  sphe- 
'  noid.  It  serves  to  connect  the  spheno-maxillary  fossa  with  the  zygomatic,  and 
transmits  branches  of  the  internal  maxillary  artf^y.  It  forms  the  entrance  {rom 
the  sygomatic  fossa  to 

SPHBWO-MAXnJ.ARY  PoflSA. 

The  Spheno-maxillary  fossa  is  a  small  triantrular  space  situated  at  the  angle 
.  of  junction  of  the  spbeno-niaxilhiry  ami  pterygo-maxillary  fissures,  and  place<l 
beneath  the  apex  of  the  orbit.    It  is  formed  above  by  the  under  surface  of  the 
body  of  the  sphenoid  and  by  the  orbital  plate  of  the  palate  bone ;  in  front  by  the 
superior  maxillary  bone ;  behind,  by  the  anterior  surnoe  of  the  base  of  the  ptery- 

'  Oirasionally  tli<'  superior  maxillary  Imhh'  :iiiil  tlu-  >[ilKii'iiil  artiiiil:iif  with  t;uh  other  iit  lh« 
auteriur  txirsmity  uf  this  tisBure;  th«  oiakr  U  llieu  excluU(»l  from  culvriui;  intu  iUt  lurtn»tit>n. 
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ftoid  procfti8  of  the  sphenoid ;  internally,  by  the  vertical  plate  of  the  palate.  This 

fo*?«n  hn<  til  If*  fissurt^s  terininatin;.'  in  it — the  sphi'uoi'ilal,  ftphn}n-jnnTiU'int^  and 
ptertft^i/'inaxillary ;  it  communicatcii  with  three  foiwas — the  orbital^  naisaly  and  zygo' 
motif— 9xA  with  the  cavity  of  the  craniam,  and  has  opening  into  it  five  foramina. 
Of  these  there  are  three  on  the  posterior  vail:  the  fonimen  rotundum  ab:»ve; 
below,  and  iiitornal  to  thiy.  tho  ViJian  ;  and,  still  nKiic  irifciior  and  internal,  the 
ptrn/ff(>-pahtinr.  On  the  inner  wail  in  the  iphenu-pahxtine  foramen,  by  Mhich  the 
spheno-maxillary  commnnicatta  with  the  naflal  fossa,  and  below  is  the  superior 
orifice  of  the  posterior  palatine  ranaf,  bt  1  -  occasionally  the  orifices  of  two  or 
three  areessori/  po^frrinr  pnJitihn-  canals.  The  fossa  contains  the  superior  maxillary 
nerve  and  Meckel's  gauglion  and  the  termination  of  the  internal  maxillary  artery. 

Anterior  Region  of  the  Skull. 

The  Ant<  rioi'  Regnon  of  tin.-  skull,  whidi  fonii?^  the  face,  is  of  an  oval  form, 
presentit  jui  irregular  .>surla.ce,  uud  is  excavated  fur  the  reception  of  the  two  principal 
orfrans  of  sense,  the  eye  and  the  nose.  It  is  hounded  above  by  the  nasal  eminrace 
and  margins  of  the  orbit ;  below,  by  the  prominence  of  the  chin ;  on  each  side,  by 
the  mnlnr  bf>ne  and  anterior  mnrjrin  of  the  mmiis  of  the  jaw.  In  the  median  lino 
L»  seen,  from  above  downward,  the  nagal  eminence,  which  indicates  the  situation  of 
the  frontal  sinuses,  and  diverging  from  which  are  the  supercih'arj/  ridges,  which 
support  the  eyebrows.  Beneath  the  nasal  eminence  is  the  arch  of  the  nose,  formed 
bv  the  nasal  hones  and  the  na.sal  processes  of  the  superior  maxillary.  The  nasal 
arch  is  convex  from  side  to  side,  concave  from  above  downward,  presenting  in  the 
median  line  the  intemasal  suture  formed  between  the  nasal  bones;  laterally  the 
naso-maxillary  suture  formed  between  the  nasal  bone  and  the  nasal  process  of  the 
snperior  maxillary  hone,  both  these  sutures  terminating  above  in  that  part  of  the 
transverse  suture  which  connects  the  nasal  bones  and  nasal  processes  of  the  superior 
maxillary  with  the  finmtah  Below  the  nose  is  seen  the  opening  of  the  anterior 
uares,  which  is  heart-shaped,  with  the  narrow  end  upward,  and  presents  laterally 
tliL'  thin  .-harp  mnrjrli'<  ^.Tviii;!  iittaclinient  nf  the  lateral  eartihi'jr-  nf  tlie 

nose;  and  in  the  middle  line,  below  a  prominent  process,  the  anterior  jm^uI  npine, 
bounded  by  two  deep  notches.  Below  this  is  the  mternuueUlary  iuture,  and  on 
each  side  of  it  the  ineUwe  fona.  Beneath  this  fossa  is  the  alveolar  process  of  the 
upper  and  lower  jaw.  eontjiininfr  the  inci.sor  teeth,  and  at  tlie  lower  part  of  the 
median  line  the  gt/mj/hj^nis  of  tiie  vhiUf  the  mental  eminence^  and  the  incisive  foaa 
of  the  lower  jaw. 

On  each  side,  proceeding  from  above  downward,  is  the  supraorhital  ridge,  ter- 
minating externally  in  the  external  angular  process  at  its  junction  with  tlie  malar, 
and  internally  in  the  internal  angular  proeess;  toward  the  inner  third  of  this  rid;:e 
is  the  supraorbital  notch  or  foramen,  for  the  passage  of  the  supraorbital  vessels  and 
nerve,  and  at  its  inner  side  a  slight  depression,  for  the  attaehment  of  the  pulley  of 
the  Superior  oblitjue  nnisele.  Beneatli  the  supraorbital  rid;^e  is  the  opening  of  the 
orhif.  hounded  extenially  by  the  orltital  ridire  of  the  malar  hone:  helow,  by  the 
oitJiUii  ridge  formed  by  the  malar,  superior  ma.\lllary,  and  lachrymal  bones;  inter- 
nally, by  me  nasal  process  of  the  superior  maxillary  and  the  internal  angular  pro- 
cess of  tiie  frontal  bone.  On  the  outer  side  of  the  orbit  is  the  (|uadrilateraJ  anterior 
surface  of  the  malar  hone.  ])erforated  by  one  or  two  small  mnlar  foramina.  Tjelow 
the  inferior  margin  of  the  orbit  is  the  infraorbital  foramen,  the  termination  of  the 
infraorbital  canal;  uid  beneath  this  the  eaninefo»»Af  which  gives  attachment  to  the 
Levator  anguli  oris,  bounded  below  by  the  alveolar  processes,  containing  the  teeth 
of  the  npper  anfi  lower  jnw.  Beneath  the  alveolar  arch  of  the  lower  jaw  is  the 
mental  forainrn  for  the  passage  of  the  mental  nerve  and  artery,  the  external  obU'pie 
Ime;  and  at  the  lower  border  of  the  bone,  at  the  point  of  junction  oS  tiie  body 
with  th«  ramus,  a  shallow  groove  for  the  paasage  of  tiie  facial  artery. 
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Tfitt  Obbits. 

The  OrbltB  (Fig.  ISO)  are  two  ouadrilatml  pyramidal  cavities  situated  at  the 
upper  and  anterior  part  of  the  face,  ttieir  ha^es  being  directed  forward  and  outward, 

ann  their  apices  backward  and  inwanl.  ho  that  the  axes  of  the  two.  if  crtntiniicd 
backward,  would  meet  over  the  body  of  the  spiicnoid  bone.    Each  orbit  is  fonued 


Anterior  BcsiOD  of  the  Skoll. 


of  tevenhones — the  froutal,  sphenoid,  ethmoid,  superior  maxillary,  malar,  lachrymal, 
and  palate;  but  three  of  these,  the  frontal,  ethmoid,  and  Rphenoid,  enter  into  the 

formation  of  both  orbits,  so  that  the  two  cavities*  are  formed  of  eUpen  bones  only. 

Each  crivitv  pr(**;(>nfs  Tir  oxamination  a  rcwtf.  -a  floor,  an  inner  nnd  an  outer 
four  angles,  a  circumference  or  ba.se,  and  an  apex.    The  roof  is  concave,  directed 
downward  and  forward,  and  formed  in  front  by  the  orbital  plate  of  the  finntal, 
b^ind  by  the  lf'--(  r  wing  of  the  sphenoid.    This  surface  prei^tents  internallj  the 

depresj^i'in  fur  ihc  filpro-cartilai^inuns  ptillcv  of  the  Sfipcrior  (>bli<|ne  mti<cb' ;  exter- 
nally, the  depression  for  the  lachrymal  ^'land ;  and  posteriorly,  the  t^uturc  connectr 
ing  the  frontal  and  lesser  wint:  of  the  sphenoid. 

The  floor  is  nearly  flat,  and  of  less  extent  than  the  roof;  it  i^  formed  chiefly  by 
the  oiliital  jirorp«^  of  tli*-  superior  maxillarv  :  in  front,  to  a  small  extent,  bv  the 
orbital  process  of  the  malar,  and  behind  by  the  orbital  surface  of  the  palate.  Tbi? 
surface  prcijents  at  its  anterior  and  internal  part,  just  external  to  the  W  hrymal 
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caoal,  »  depreseioQ  for  the  atUichmetit  of  the  Inferior  obli(^ue  mu&cle ;  extcrnuli^', 
tlte  sQtore VetweeQ  the  malar  and  superior  maxillary  bones;  near  ita  middle,  the 
infraorbital  groove;  and  poateriorlj,  the  snture  between  the  maxillary  and  ]Milate 

bout'". 

The  inner  wall  \&  flattened,  and  formed  from  betoie  backward  b^'  the  uatial  pi'o- 
oeee  of  the  (tnpertor  maxillaiy,  the  lachrymal,  oe  plannm  of  the  ethmoid,,  and  a  small 
part  of  the  l>o<ly  of  the  sphenoid.  This  sarfaoe  presents  tl)c  Inchryinal  groove  and 
cr&'*t  of  the  I;ichrviii;i]  bono,  nml  the  sntnro?  conneeting  the  ethmoid  with  the  lach- 
rymal bone  in  front  and  the  sphenoid  i)ehind. 

The  outer  wall  is  formed  in  front  by  the  orbital  process  of  the  malar  bone ; 
behind,  by  the  orbital  plate  of  the  sphenoid.  On  it  are  seen  the  orifices  of  one  or 
two  iii:il;ir  canals  anil  tlie  suture  connrcting  the  sphenoid  and  malar  l»ones. 

An^ries. — The  gitpfrior  external/  atufb:  is  formed  by  the  junction  of  the  upper 
and  outer  walls ;  it  presents,  from  before  backward,  the  suture  connecting  the  fron- 
tal with  the  malar  in  front,  and  with  the  orbital  plate  of  the  greater  wing  of  the 
sphenoid  behind ;  (juite  posteriorly  is  the  foramen  lacenini  anterius.  or  sphenoidal 
fissure,  which  transmits  the  third,  fourth,  the  ophthnlrnic  ilivision  of  the  fifth,  and 
the  sixth  nerves,  some  Hhiments  from  the  cavernous  plexus  of  the  sympathetic,  the 
orbital  branch  of  the  middle  menin^esl  artery,  a  recurrent  branch  from  the  lacb- 
rrmal  arterj',  and  the  ophthalmic  vem.  The  mfcrior  infenial  angh'  is  fonned  by 
tno  junction  nf  the  upper  and  inner  wall,  an<l  pr(<en{^  the  *;Tittirc  connecting  the 
frontal  bone  with  the  lachrymal  in  front  and  with  the  ethmoid  behind.  This  (iuture 
is  perforated  by  two  foramina,  the  anterior  and  posterior  ethmoidal,  the  former  trans- 
mitting the  anterior  ethmoidal  vessels  and  na.<^l  nerve,  the  latter  the  posterior  eth> 
nioidal  artery  and  vein.  The  itiferhn'  frf-ni'tf  itnifh'.  formed  by  the  junction  of  iIip 
outer  wall  and  floor,  pre8entj»  the  spheno-niaxillary  fisj^ure,  which  transmits  the  infrar 
orbital  Tessels  and  superior  maxillary  nerve,  the  asoendifi!^  branches  from  the  spheno- 
palatine ganglion,  and  the  orbital  branch  of  the  supcri(<r  maxillary  nerve.  The 
in  ferior  internal  angle  is  f  rmwl  by  the  union  of  the  lachrymal  and  os  plannm  of 
the  ethmoid  with  the  superior  maxillary  and  palate  bones.  The  circumference  or 
base  of  the  orbit,  qnadrilateral  in  form,  is  bounded  above  by  the  supraorbital  arch ; 
below,  by  the  anterior  border  of  the  orbital  plate  of  the  malar,  superior  maxillary, 
and  lachryiiial  boiios;  externally,  by  the  external  anguljir- process  of  tlic  fioutal 
and  the  malar  bones ;  internally,  by  the  internal  angular  process  of  the  frontal  and 
the  nasal  process  of  the  superior  maxillary.  The  circumference  is  marked  by  three 
sutures — the  fivnto-maxillaiy  internally,  the  fronto-malar  externally,  and  the  malo> 
maxillary  below;  it  contributes  to  ihr  r)iTiiation  of  the  lachrymal  groove,  ami  pre- 
sents, aliovc.  tlio  supraorbital  notch  (or  foramen),  for  the  pa.ssage  of  the  supraorbital 
artery,  veins,  and  nerve.  The  apex,  situated  at  the  back  of  the  orbit,  corresponds 
to  the  opde  foramen,  a  short  circular  canal  which  transmits  the  optic  nerve  and 
opbthalujic  artery.  It  will  thus  be  seen  that  there  are  nine  openings  comniunicatintr 
with  each  orbit — viz.  the  optic  foramen,  foramen  lacerurn  niiterius.  spheno-maxillai  v 
fissure,  supraorbital  foramen,  infraorbital  canal,  anterior  and  posterior  ethmoidal 
fi»runina,  malar  foramina,  and  lachrymal  canal. 

Tbr  Nabal  FosajB. 

The  Koeal  Fossea  are  two  large  irregular  cavities  situated  on  either  side  of  the 
middle  tine  of  the  face,  extending  from  the  Imlsc  of  the  cranium  to  the  roof  of  the 
month,  and  separated  from  eacli  other  by  a  thin  vertical  septum.  They  communi- 
cate by  two  lai'ge  apertures,  tiio  ant'  tior  nares,y>'\th  the  front  of  the  face,  and 
with  the  pharynx  behind  by  the  two  pottertor  narea.  These  fossae  are  much  nar* 
rower  above  than  below,  and  in  the  middle  than  at  the  anterior  or  posterior  o])(>n- 
inga :  their  (li  ptlj.  which  is  considerable,  is  nnieh  greater  in  the  middle  than  at 
either  extremity.  Each  uasal  fossa  communicates  with  four  sinuses — the  frontal 
above,  the  sphraotdal  bdiind,  and  the  maxillary  and  ethmoidal  on  either  side. 
Ea£b  foasa  also  oommuuicates  with  four  cavities :  with  the  orbit  by  the  lachrymal 
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canal,  witli  the  month  hv  tlie  anterior  imlatiue  miial.  witli  the  cranium  by  the  olfac- 
tory  foramina,  and  w  ith  the  splieno-iuaxillary  ios&a  by  the  spheuo-palatino  foratueu ; 
ana  thej  oocasionaUv  coininiiiiicate  with  men  other  by  an  aperture  in  the  septum. 
The  honoB  entering  into  their  formation  are  fourteen  in  number :  three  of  the  cn> 
nium,  the  froiir;il.  sphenoid,  and  ethmoid,  and  all  the  bones  of  the  faee.  excepting 
the  malar  and  lower  jaw.  Kach  cavity  is  bounded  by  a  roof,  a  tloor,  an  inner  and 
an  enter  wall. 

The  upper  wall,  or  roof  (Fig.  181),  is  long,  narrow,  and  concave  from  before 
backward  :  it  is  fonned  in  front  by  the  nasal  bones  anrl  iiai-al  sjiine  of  the  frontal, 
which  are  directed  downward  and  forwai-d  i  in  the  middle,  by  the  cribriibrm  lameUa 


Fie.  181. 


Floor 

fal&ti  J  roc  «/Suj>  Mom 

IhiaU  P/.v  ./  Fa/aU 


Boof,  Floor,  and  Outer  Wall  of  Left  KmU 


of  the  ethmoid,  which  is  horisontal ;  and  hehind,  by  the  under  snrfiMe  of  the  body 

of  the  sphenoid  and  sphenoidal  turhinateil  lumes,  wliieh  are  directed  downward  and 
backward.  This  surface  presents,  fruni  before  backward,  the  internal  aspect  of  the 
nasal  bones;  ou  their  outer  side,  the  suture  formed  between  the  ntuMil  bone  and  the 
naciai  procera  of  the  snperior  msxillan' ;  on  their  inner  side,  the  elevated  crest  which 
receives  the  na.«al  s[iine  of  the  frontaJ  and  the  perpendicular  plate  of  the  ethmoid, 
and  articulates  with  its  fellow  (if  the  o]>posite  side;  wliilst  the  surface  of  tlie  bones 
is  perforated  by  a  few  small  va.scular  apertures  an<l  presents  the  longitu<linal  groove 
for  the  nasal  nerve:  farther  back  is  the  transverse  suture,  connecting  the  frontal 
with  the  nasal  in  front  and  the  ethmoid  behind,  the  olfactory  foramina  and  nasal 
slit  on  the  umler  surface  of  the  cribriform  ]>lato,  and  tlie  suture  between  it  and  the 
sphenoid  behind:  «|uite  posteriorly  :i re  seen  the  sphenoidal  turhinattnl  bones,  the 
orifices  of  the  sphenoidal  sinuses,  and  the  articulation  of  the  ala»  of  the  vomer  with 
the  under  surface  of  the  body  of  the  sphenoid. 

The  floor  is  flattened  fr(»m  I'efurr  bnckxMird.  concave  from  side  to  side,  and  wider 
jn  the  middle  than  at  eitlier  cMieniity.     It  is  fonned  in  front  by  the  imlate  process 
•  of  the  superior  ma.xillary ;  behind,  by  the  palate  process  of  the  jtalate  bone.  The 
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surface  present**,  from  hefoic  ^jick wml,  the  anterior  njusal  spine;  behiiiil  tliis,  flic 
upper  orifices  of  the  anterior  [miatine  canal;  internally,  the  elevate<l  crest  which 
Maculates  wuii  the  vomer ;  an<i  behind,  the  suture  between  the  palate  and  superior 
owxillarv  bones  and  the  pwterior  naaal  epine. 

The  imier  wall,  or  septum  (Fig.  y<  a  thin  vertical  partition  \\h\v]\  sepa- 

rates the  nasal  fossae  from  one  another;  it  is  occiisionally  perforate*!,  ko  thai  the 
foKMia:  communicate,  and  it  is  frequently  dellectcd  considerably  to  one  side.'  It  is 
formed  id  front  by  the  crest  of  the  nasal  bones  and  nasal  spine  of  the  frontal ;  in 

Fio.  US. 


tniwT.Wall  »r  NaMl  Tome,  or  Septum  of  Vtm. 


rbe  mi'ldlc.  by  the  perpendicular  lamella  of  the  ethmoid;  behind,  bv  the  vomer  and 
rostrum  of  the  sphenoid ;  below,  by  the  crest  of  the  superior  maxillary  and  palate 
bones.    It  presents  in  frimt  a  lai^  triangular  notch  which  receives  the  trianealar 

cartilage  of  t)u-  nn^c :  above,  the  lowor  orifices  of  the  olfactory  canals;  and  b^ind, 

the  jrnttnml  M'^v  of  the  vomer.  Its  siirfare  is  inarkoil  by  Tumicrotis  vascular  and 
nervous  caoaLs  and  the  groove  for  the  Daso-palatiue  nerve,  and  is  traversed  by 
iattures  connecting  the  bones  of  which  it  is  formed. 

The  outer  wall  (  Kiu'-  l^^l)  is  form*  il  in  front  by  the  nasal  process  of  the  snpe- 
rior  ma.xillarv  an<l  lachrvmal  bones;  in  the  miiMlc.  bv  tlio  ethmoid  and  inner  sur- 
face  of  the  superior  maxillary  and  inferior  turbinated  liones  .  behind,  by  the  vertical 
plate  of  the  palate  bone  and  the  internal  pterygoid  plate  of  the  sphenoid.  This 
durface  presents  three  irregular  longitudinal  passages,  or  meatmtc)*  [Figs.  181  and 
183],  formed  brtween  three  horizontal  plates  of  bone  that  -priiiL'  iVom  it  ;  they  are 
termed  the  superior,  middle,  an<l  inferior  meatuses  of  the  Tio-e.  'Die  superior  mea- 
tu«.  the  smallest  of  the  three,  is  situateii  ai  the  upper  and  back  part  of  each  nasal 
fossa,  occupying  the  posterior  third  of  the  outer  wall.  It  is  situated  between  the 
superior  and  middle  turbinated  bones,  ami  has  opening  into  it  two  foramina — the 
MphenKhpaUiUne  at  the  back  of  its  outer  wall,  and  the  poHerwr  ethmoidal  celh  at 

'  JSee  f««a  nffle,  p.  181. 
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the  front  part  of  the  upper  wulL  The  opening  of  the  sphenoidal  siiinuBce  U  usaallj 
at  the  upper  and  back  part  of  the  nasal  foesae  immediately  behind  the  saperior  tur- 
binated bone.  The  mulUr  meatiu  is  situated  between  the  middle  and  inferior  tur- 
binated bones,  and  occupies  the  posterior  twu-thirds  of  the  outer  wall  of  the  nasal 


[Fio.  18& 


Truusverae  Vertical  (i.e.  coronitl)  Section  of  the  NsarI  Fohm*  at  ttu>  plane  of  the  Kecond  molar  tv«tli, 

•ecu  from  behind  (Hinehfcldl>.J 

fbesa*  It  presents  two  aptftnres.  In  front  is  the  orifice  of  the  hifumlibnlumy 
by  which  the  middle  meatus  communicates  with  the  anterior  ethmoidal  cello,  and 
throoffh  these  with  the  frontal  sinoses.  At  the  centre  of  the  outer  wall  is  t1u>  '/r/- 
fice  the  antnoiK  which  varies  somewhat  as  to  its  exact  position  in  difiV-rcnt  skulls. 
The  inferior  meatm,  the  large.st  ot"  the  three,  is  the  space  between  the  inferior  turbi- 
nated bone  and  the  floor  of  the  nasal  fossa.  It  extends  along  the  entire  length  of 
the  outer  wall  of  the  nose,  is  broader  in  front  than  behind,  and  presents  anterioriy 
the  lower  or^M     the  laehymal  eanal, 

[Fio.  184. 


I 


RliliKwropir  Image:  1,  Vomer,  or  nu-at  «.  pimn  :  floor  of  noxc:  8,  suiicrior  mcatiu;  4,  middle  mcatua;  S,  aopo- 
rior  turbinated  bone;  6,  mi<l<ll<-  turMimti  <i  (Mine;  7.  inferior  turliinatcil  bone:  <i«  nbarynienl uiMcc of  Bii«> 
Uehlati  tiilH.-:  9,  upper  porilun  ni  tiiniilier's  ^nKtve:  II.  <ilandular  ttame  M  the  nolerior  ponton  of 
vault  of  pharynx;  13,  nvulA  and  iMiMerior  «urteti-  of  m  Iiiim  i!^*llerl.) 

[The  iinfrriiir  nnrcf*  nvv  tlic  iwo  pcnr-sliajKii  <)|M'iiin;rs  of  the  nose  on  the  f:iec. 
By  lifting  the  tip  of  the  no2»e  and  dilating  the  opening,  we  can  get  a  good  view  of 
the  septum  and  the  inferior  turbinated  bone.  The  anterior  extremity  of  the  middle 
tiirl>inated  can  also  be  seen.  Both  of  these  are  covered  by  the  mucous  membraa6» 
which  often  becomes  hypertrophied  in  na^ial  catarrh. 
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The  j)osterior  nans  art:  tlte  twu  uval  upcningij  of  the  uuse  pouturiurlv  into  the 
WflD-pliUTnx.  They  mre  much  smaller  in  the  body  than  in  the  skull,  'since  the 
maooits  HMmbnuie  narrows  tbm.    Fig.  184  shows  them,  loL^rthcr  with  the  adjac 

cent  jiartf,  a.>*  tliey  are  hest  exainiiH<l  in  tin*  liviii<j  }»y  tlu*  rliiuosropic  mirror. 
Notice  in  this  view  of  the  posterior  nares  the  opening  of  the  Eujitadiian  tube  (8) 
and  the  parts  ahout  it.  The  picture  is  .somewhat  more  distinct  and  extensive  than 
He  usually  see  it. 

The  posterior  nares  sometimes  reijiiire  to  \w  plugged  in  hemorrhage  from  the  nose 
by  passing  a  string  hy  means  nf  a  curvtMl  instrunient,  such  as  Bellunj  s  canuhi  or  a 
male  catheter,  thix»ugh  the  inferior  meatus,  behind  the  soft  ]>alate  and  out  through  the 
BMNith.  A  pledget  <^  cotton  is  then  attached  to  the  end  of  the  string  pasnng  throudi 
ihe  month,  and  can  be  drawn  bto  the  posterior  nares  by  the  end  through  the  nose?) 

Htoid  Bom. 

Tlie  Hyoid  hone  is  named  from  its  resemblance  to  the  Greek  u/mhn  ;  it  is  also 
called  the  /itii/inil  honi',  bwause  it  suj»ports  the  tongue  and  gives  attachment  to  its 
nomerous  muscles.  It  is  a  bony  arch  shaped  like  a  horseshoe,  and  consisting  of 
five  B^roents — a  body,  two  greater  oomua,  and  two  lesser  comua.  It  is  suspended 
from  the  tip  of  the  styloid  processes  of  the  temporal  bones  by  ligamentous  bands, 
the  /""//A-Ayo/t/  ligaments. 

The  body  {jHuihyal)  forms  the  central  part  of  the  bone,  and  is  of  a  quadrilat- 
eral form:  its  anterior  mrface  (Fig.  185),  convex,  directed  forward  and  upward,  is 
divided  into  two  parts  liy  a  ver- 
ticril  ri'Igc  whirli  dt'scends  along 
the  median  line  and  is  crossed 
at  right  angles  by  a  horisontal 
ridge,  so  that  this  surface  is 
divided  into  four  nmsciilar  de- 
pressions. At  the  point  of  meet- 
ing of  these  tvro  lines  is  u  prom- 
inent elevation,  the  tubercle. 
The  portion  aliovc  the  horizon- 
Xi\\  ridge  is  dire<  tt.'il  iipwanLand 
is  sometimes  deM:ribed  as  the 
superior  border.  The  anterior 
surface  gives  attachment  to  the 
Genio-hyoid  in  the  greater  part 
of  its  extent ;  above,  to  the  Ge- 
nio-hyo-glossus ;  below,  to  the 
HykMiyoid.  Stylo  hyoid,  and 
aponeiirasis  of  the  Digastric  (snprahvoid  aponeurosis);  and  between  these  to  pai^ 
of  the  Uyo-glossus.  The  posterior  surface  is  smooth,  concave,  <lirected  backward 
and  downward,  and  separated  from  the  epiglottis  by  the  thyro-liyoid  membrane  and 
by  a  quantity  of  loose  areolar  tissue.  The  superior  honh  r  is  rounded,  and  gives 
attachment  to  the  thyro-hyoid  membnine  and  part  of  the  <  ienio-hyo-glossi  muscles. 
The  inferior  border  gives  attachment,  in  front,  to  the  iSterno-hyoid ;  behind,  to  part 
of  the  Thyro-hyoid ;  and  to  the  Omo-hyoid  at  its  j  unction  with  the  great  eomu.  The 
lateral  wrfaeet  are  small,  oval,  convex  facets,  covered  with  cartilage  for  articulation 
with  tlie  greater  cornua. 

The  Qreater  G<3XtxaA  {thyro-hyals)  project  backward  from  the  lateral  surfaces  of 
Aebody;  tbevare  flatt^edfrom  above  downward,  diminish  in  size  from  before 
backv.urd,  and  terminate  posteriorly  in  a  tubercle  for  the  attachiuent  of  the  thyro- 
hyc j1  ligament.  Tlieir  outer  surface  gives  attaclinient  to  the  llyo-glossus ;  tlieir 
Ujiper  border,  to  the  Middle  constrictor  of  the  pharynx ;  their  lower  border,  to  part 
of  the  Thyro-hyoid  muscle. 

Tbe  Lew or  Oomna  {eerato-hyahi)  are  two  small  conical-shaped  eminences 
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BycU  Bone,  MiMrtor  rarflMie  (enlsTgcd). 
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attached  by  their  ba&en  to  the  augles  of  junction  between  the  bodj  and  greater 
eomua,  and  giving  attachment  by  their  apices  to  the  Btylo>hyoid  Hgamentii.*  In 

youth  the  great  cotnua  are  connected  to  the  body  by  cartilaginous  sui^aces  and  held 
to<retbpr  by  ligament.^;  in  middle  life  they  usually  become  joined.  The  smaller 
cornua  are  connected  to  the  body  of  the  bone  by  a  distinct  diarthrodial  joint,  m  hich 
usually  peraista  throuriiout  life,  but  occasionally  beoomeii  ankyloeed. 

DevalopinMlt. — By  centres :  one  for  the  body  and  one  for  each  comu.  Ossi. 
fication  commences  in  the  btxly  and  grcntor  corntiri  toward  tin-  end  of  fivtal  life,  tlio-ie 
of  the  cornua  first  appearing.  Oiwification  at  the  lesiwr  cornua  comoieitceei  tjouie 
months  after  birth. 

Attachment  of  Musclee. — Sterno-hyoid,  Thyro  hyoid.  Omo  hyoid,  aponeurosis 
of  the  Digastricus,  Stylo-hyoid.  Mylo-liyoid,  Ocuio-hyoid,  G('iiio-liyo-«j:l(issiis.  II vo 
'doHSUs.  Middle  constrictor  of  the  pharvnx,  and  occai^ionallv  a  few  fibres  of  the  Lin- 
^ualis.  It  abo  gives  attachment  to  the  thyro-hyoidean  membrane  and  the  stylo- 
hyoid, thyro-hyoid,  and  hyo^piglottic  ligamrata. 


THE  THORAX. 

Tlic  Thorax,  or  Chest,  is  an  osseo-cartila^'innns  cage  intended  to  contain  and 
protect  the  principal  organs  of  re?«piration  and  circulation.  It  is  conical  in  Khape, 
flattened  from  before  backward,  and  longer  behind  than  in  front.  It  is  constructed 
in  all  Tertebratc  uniuials  on  the  san]t>  type,  consisting  of  a  .sternum  in  front,  a  part 
of  the  vertebrril  i  nliiinn  lifliinil.  and  tlic  ril».s  on  cither  side.  All  these  parts  are 
not,  howcvi'r.  invarialily  piociit,  and  in  man  the  anterior  parts  of  the  rilis  are 
replaced  by  tlie  costal  cartdages.  In  the  human  thorax  the  transver.se  diameter 
exceeds  the  aotero-posterior  one,  the  cavity  being  spread  out  laterally,  bat  in  the 
lower  orders  of  munnnals  the  conver.se  is  the  case,  the  antero-posterior  exceeding  the 
lateral  diameter.  The  ponfi-n'or  surface  of  the  thorax  is  formed  by  the  twelve  ilor^ial 
vertebnc  and  the  posterior  part  of  the  ribs.  It  is  convex  from  above  downward, 
and  presents  on  either  side  of  the  middle  line  a  deep  groove  in  consequence  of  the 
direction  forward  and  inward  which  the  ribs  take  from  their  abglea  to  their  vert«^ 
bral  cxfrornities.  The  tintvrinr  surface  is  flattene<l,  slightly  convex,  and  inclined 
forward  from  above  downward.  It  is  formed  by  the  sternum  and  costal  cartilages. 
The  IttUral  snrfiuwe  are  convex ;  they  are  formed  by  the  ribs,  separated  from  one 
another  by  spaces,  tlic  intercostal  gpaeeM.  These  are  eleven  in  number,  and  are 
occupied  hy  the  interco-tal  uiuscles.  The  upper  opetnng  of  the  thorax  is  reniform 
in  shape,  formed  by  the  first  dorsal  vertebra  behind,  the  upper  margin  of  the  ater- 
num  in  front,  and  the  first  rib  on  either  side.  It  slopes  downward  and  forward,  so 
that  the  anterior  part  of  the  ring  is  on  a  h)wcr  level  than  the  posterior.  It  also 
differ^  in  tlie  two  sexes:  the  upper  mfirjriii  <»f  the  storrmm  in  tfu  iii;do  is  on  ;i  K  vel 
with  the  lower  pai't  of  the  body  of  the  second  dorsal  vertebra,  whereas  in  the  female 
it  is  on  a  level  with  the  lower  part  of  the  body  of  the  third.  The  lower  opening  i* 
formed  by  the  twelfth  dotsal  vertebra  behind,  by  the  twelfth  rib  at  the  .Ki«l,  and  in 
front  1)v  tlie  rartilaiTPs  nf  (he  tt'iith,  ninth,  ei^rlith.  and  seventh  ribs,  whieli  a>eerjd 
on  either  side  and  form  an  angle,  the  subcostal  uuyk;  from  the  centre  of  which  the 
ensifonn  cartilage  projects. 

Thb  Sternum. 

The  Sternum  {tnepvoi^,  the  chest)  (Figs.  18<J.  187)  is  a  flat,  narrow  bone  situ- 
ated in  the  median  line  of  the  front  of  the  chest,  and  consisting,  io  the  adult,  of 

throe  portions.  It  has  been  likened  to  an  ancient  sword:  the  upper  piece,  repre- 
senting the  handle,  is  termed  tlie  mdrrium  :  the  middle  ami  large'st  piece,  which 
represents  the  chief  part  of  the  l.iaile,  is  termtil  the  ijlaiihlus ;  iiii  l  the  inferior 

'  Tlieae  ligaments  in  tujuiy  aaituals  are  distttut  boncH,  uiu)  in  irmn  are  CK'caikionnliy  ONsitied  to  a 
CMtaiti  extent. 
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piece,  which  is  likened  to  the  jioint  of  the  iswonl,  i«  terraefl  the  ensiforni  or  x^pikoid 
appendir.  In  it.*<  ntitunil  position  its  inclination  is  ctilique  from  aKovc  downward 
and  forward.  It  is  tiattened  in  from,  conceive  behind,  broad  above,  becouiiug  luir- 
rowed  at  the  point  where  the  first  and  second  pieces  are  connected ;  after  wbicb  it 
an;jiin  widens  a  little,  and  is  pointed  at  its  t  xtn  luity.  Its  average  length  in  the 
adult  is  six  inches,  being  rather  longer  in  tlu*  inaU'  than  in  the  female.  [Its  three 
pieces  form  three  plauen,  forming  obtuse  anglcjs  at  their  juuctioo^.  The  line  of 
jttncti<Mi  of  the  first  and  secsond  poiticms  is  always  readily  seen  and  felt,  and  is  a 
guide  to  the  cartilages  of  the  second  ribs.] 

The  First  Piece  of  the  sternnin.  or  Manubrium  (pregtcrnuw),  is  of  a  some- 
what triangular  form,  broad  and  thick  above,  narrow  below  at  its  junction  with  the 
middle  piece.  Its  anterior  furface,  convex  from  side  to  side,  concave  from  above 
downward,  is  smooth,  and  affords  :itt:i<  luuent  on  each  side  to  the  Pe<;toralis  major 
and  sternal  origin  of  the  Sterno-cleido-maf^toid  niusdi'.  In  \v<ll-rn;irk«^(l  iM.nf.s  the 
ridges  limiting  the  attachment  of  these  muscles  are  very  distinct.  lt«  ponterior 
gurface,  concave  and  smooth,  affords  attachment  on  each  side  to  the  Steruo-hjoid 
and  Stemo-thyroid  mu8cle^^.  The  yii/wri",-  border,  the  thickest,  presents  ftt  its 
centre  the  int( r<  f<in'rtilar  notch,  an<]  mi  each  side  aji  oval  articular  surface,  directed 
upward,  backward,  and  outward,  for  articulation  with  the  sternal  end  of  the  clavicle. 
The  inferior  border  presents  an  oval  rough  sui  lace,  covere<l  in  the  recent  state  with 
a  thin  layer  of  cartilage,  for  artknilation  with  the  second  portion  of  the  bone.  The 
lateral  borders  are  marked  above  by  an  articular  depression  for  the  first  costal  carti- 
hi^v.  and  holow  by  a  small  facet,  which,  with  a  similar  facet  on  the  upper  anfrle  of 
tlie  middle  portion  of  the  bone,  forms  a  notch  for  the  reception  of  the  c<K»tal  carti- 
lage of  the  second  rib.  These  artieohir  surfaces  are  separated  by  a  narrow  curved 
edge  which  slopes  from  above  (h)wnward  and  inward.  [The  interclavicular  notch 
and  the  sternal  ends  of  the  clavicles  will  well  repay  >lutly  in  the  living  mo<|el.] 

The  Second  Piece  of  the  sternum,  or  Qladiolus  Oneisotitenium),  considerably 
longer,  narrower,  and  thinner  than  the  first  piece,  is  broader  below  than  above. 
Its  antmer  mrface  is  nearly  flat,  directed  upward  and  forward,  and  marke<l  by 
three  transvej-se  lines  wliich  eros«4  the  bone  opposite  the  third,  fourth,  and  fiftli 
articular  depressions.  These  line:^  are  produced  by  the  union  of  the  four  tteparate 
pieces,  of  which  this  part  of  the  bone  consists  at  an  early  period  of  life.  At  the 
junction  of  the  third  and  fourth  pie<res  is  occasionally  seen  an  orifice,  the  mteniai 
foromen  :  it  varies  in  size  and  form  in  different  imlix  i'luals.  and  pierces  tlie  Ix'tie 
from  before  backward.  This  surface  affords  attachment  on  each  c^ide  to  the  sternal 
origin  of  the  Peotoralis  major.  The  potiefior  mrfare,  slightly  concave,  is  also 
marked  by  three  transverse  lines,  but  tb^  are  less  distinct  than  those  in  front: 
this  surface  affords  attachment  lu'luw.  on  cnrli  siile,  to  the  TrianL'ulari>  storni 
muscle,  and  occasionally  prcsent,s  the  posterior  opening  of  the  sternal  foramen. 
The  superior  border  prenenti)  an  oval  surface  for  articulation  with  the  manubrium. 
Tilt-  in  ferior  border  is  narrow  and  articulates  with  the  ensiform  appendix.  Each 
Int.  i  (d  l.itrder  presents  at  each  superior  angle  a  small  facet,  which,  with  a  similar 
facet  ou  the  manubrium,  forms  a  cavity  for  the  cnrtilniie  of  the  second  r-H;  the 
four  succeeding  angular  depressions  receive  the  cartdages  of  the  third,  fuuriii,  fifth, 
and  sixth  ribs,  while  each  inferior  angle  presents  a  small  fitcet,  which,  with  a  cor> 
responding  one  on  the  ensiform  appendix,  forms  a  notch  for  the  cartilage  of  the 
seventh  rib.  These  articular  depre^^<^ons  are  separate«l  by  a  .serie'^  of  curved  inter- 
articular  intervals,  which  diminish  in  length  from  above  <lownward,  aud  correspond 
to  the  intercostal  spaces.  Most  of  the  cartilages  belonging  to  the  true  ribs,  as  will 
be  seen  from  the  foregoing  description,  articulate  with  the  sterntim  at  the  line  of 
junction  of  two  of  its  primitive  cfunpnnent  segments.  This  is  well  seen  in  many 
of  tile  lower  animals,  where  the  separate  parts  of  the  bone  remain  ununited  longer 
than  in  man.  In  this  respect  a  striking  analogy  exists  between  the  mode  of  con- 
nection  of  the  ri(>s  with  the  vertebral  column  and  the  connection  of  their  cartilagce 
with  the  sternal  column. 

The  Third  Piece  of  the  sternum,  the  Ensiform  or  Xiphoid  Appendix  \^meta- 
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tUmwm)^  18  the  smallest  of 

the  thm* :  it  is  tliiii  and  elon- 
gate<i  in  fVirui,  fartilii;:inous  in 
structure  in  vouth,  but  more 
or  lees  oesified  at  its  upper 
part  in  the  adult.  \i&  ante' 
rrttr  surface  aft'ords  attach- 
uit-ttt  to  the  coi»to- xiphoid 
li^ment;  its  potterior  9ur~ 
/fit'f,  to  Home  of  the  fibr«j 
of  the  T>iaphnicTm  and  Tri- 
aagularis  sterni  muscles;  its 
latrral  bordertj  to  the  apon« 
eurosis  of  the  abdominal  milS- 
Above,  it  is  continuous 
with  the  lower  end  of  the 
gUdiolue;  below,  hy  \is  pomt> 
ed  extremity,  it  gives  attach* 
Hi*  nt  to  t!if  linea  alba,  and  at 
&Mch,  superior  angle  preeenttt  a 
feurH  for  the  lower  half  of  the 
<  ai  tilage  of  the  seventh  rib. 
Till-  jiortion  of  the  sterniim  is 
very  various  in  appearance,  be- 
ing sometime?*  jwinted,  broad 
ami  thin,  sometimes  biiid  or 
perforated  by  a  round  hole, 
occasionally  curved  or  deflect- 
ed considerably  to  one  or  the 
other  side. 

Structure. — ^The  bone  is 
c»>mp<»<<ed  nf  flelicate  cancel- 
lated texture,  covered  by  a  tli in 
lajerof  compact  tissue,  which 
Ls  thickest  in  the  manubrium, 
between  the  articular  facets  ibr 
the  clavicles. 

Developmeui. — ^The  ster* 
nam,  including  the  ensiform 
apprndix.  i<;  (1cv»'1o))im1  by  xix 
centres ;  one  tor  the  first  piece, 
or  mannbriiiTn.  four  for  the 
set^md  |»i)-rt'.  or  ;_'Iadiolus,  and 
one  for  the  ensiform  appendix. 
Up  to  the  middle  of  foetal  life 
the  sternum  h  entirely  carti- 
laginous, and  when  ossification 
t.'ik.-4  place  tlif  i»^ific  •rniinilcs 
are  deposited  in  the  middle  of 
the  intervals  between  the  ar- 
deular  depressions  for  the  cos- 
tal cartilages,  in  the  followinj; 
onler  (Fig.  186):  In  the  first 
piece,  between  the  fifth  and 
sixth  months;  in  the  second 
and  third,  between  the  sixth 
and  seventh  months;  in  the 
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foni  tli  jiicce.  at  tlie  ninth  month  ;  in  the  fifth,  within 
the  first  year,  or  lietwecn  the  first  and  hieconii  years 
after  birth ;  atui  lu  the  cubiform  uppeudix,  between 
the  second  uid  the  seventeenth  or  eighteenth  ye«m 
by  ii  single  centre  which  makers  its  appejinince  at 
the  upper  pnvt  and  procee<Ls  gradually  «lownward. 
To  these  may  be  added  the  occaj>ioual  existence,  a» 
described  by  Breschetf  of  two  small  epistemal  cen- 
tres, which  make  their  appearance  one  on  each  side 
of  tho  interclavicular  iiotcli.  These  are  rejisirded  hv 
him  as  the  anterior  rudiments  of  u  rib,  of  which  the 
posterior  rudiment  is  the  anterior  lamina  of  the  trans- 
verse process  of  the  seventh  cervical  vertebra.  It 
occasionally  liappens  that  some  of  the  Ho^rncntH  are 
formed  from  more  than  one  centre,  the  number  and 
position  of  which  vary  (Fig.  190).  Thus  the  first 
piece  may  have  two,  three,  or  even  six  centres. 
When  two  are  presont,  thov  aro  pjenontlly  situated 
one  above  the  other,  the  upper  one  being  the  larger;* 
the  second  piece  has  seldom  more  than  one ;  the  third, 
fourth,  and  fiftti  pieces  are  often  formed  from  two  cen- 
tre? jtlacril  laterally,  the  irregular  union  of  which  will 
serve  to  exidain  the  occasional  occurrence  of  the  ster- 
nal foramen  (Fig.  191),  or  of  the  vertical  fissure  which 
occasionally  intersects  this  part  of  the  bone.  Union 
of  the  variou-i  centres  commences  from  below  and 
proceeds  upward,  taking  ])lace  in  the  following 
order  (Fig.  189) :  The  tifth  piece  is  joined  to  the 
fourth  soon  after  puberty ;  the  fourth  to  the  third, 
between  the  twentieth  and  twenty-fifth  years;  the 
third  to  the  second,  between  the  thirty-fifth  and 
fortieth  years ;  the  second  is  occasionally  joined  to 
the  first,  esp(  I  iaily  at  an  advanced  age. 

Articulation8.>^Witb  the  davicles  and  seven 
costal  cartilages  on  each  pide. 

Attachment  of  Miiaoles. — To  nine  pairs  and 
one  single  muscle:  the  Pectoralis  major,  Stemo* 
clddo-mastoid,  Sterao-hyoid,  Steruo-thyroid.  Trian- 
gularis sterni.  aponenrone^  of  the  Oblitjuus  ext«mus, 
Obliquus  intern  us,  and  Trans  versalis  mui»cles,  Rec- 
tus, and  Diaphragm. 


Thb  Ribs. 

The  Ribs  are  elastic  arches  of  bone  which  form 
the  chief  part  of  the  thoracic  walls.  They  are  twelve 
in  number  on  each  side,  but  this  number  may  be  in- 
crcfTSfMl  by  the  development  of  a  cci  v  ical  or  lumbar 
rib,  or  may  be  diminished  to  eleven.  1  he  first  seven 
are  connected  behind  with  the  spine,  and  in  front 
with  the  sternum,  through  the  intervention  of  the 
co!*tal  c!irti!!itre>' :  they  are  called  ^'<•^^'^n>-^^'/7^fl/,  or 
true  ribs.  The  remaining  five  are  false  ribs:  of  these 
the  first  three,  being  connected  behind  with  the  spine, 
and  in  front  with  the  costal  cartihiircs.  are  usually 
called  the  luTtehro-rntttal^  but  would  be  better  named 

■  PrMf«w>r  Humphry  autet  that  ihis  i»  "prolwblv  the  more  Muuplete  odndUiou.** 
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the  lerttbru'chondral  ribs ;  tiie  last  two  are  tonuected  with  the  vertebra  ouly,  beiug 
free  at  their  anterior  extr^ties ;  they  are  termed  vertebral  or  floating  rih».  The 
rilis  vary  in  thi-ir  diriH'tion,  the  upper  ones  being  placed  nearly  at  ri;rht  angles 
with  the  >»pine.  the  lowor  ones  nblicniply,  so  that  the  anterior  exti'eiiiity  lower  tban 
the  posterior.  The  extent  of  obln|Uity  reuch^  its  maximum  at  tbe  ninth  rib,  and 
jEradvallj  decreases  from  that  rib  to  the  twelfth.  The  ribs  are  situated  one  belov 
the  other  in  such  a  manner  that  apace^  are  left  between  them,  which  are  called  inter- 
c'*$t/tl  fipaees.  Their  length  corresponds  to  the  h^nirth  of  the  ribs;  their  breadth  is 
more  coitsiderahle  in  front  than  behind,  and  between  the  upper  than  between  the 
lower  ribs.  The  ribs  increase  in  length  from  the  first  to  tne  seventh,  when  they 
diminish  to  the  twelftli.  In  breadth  they  decrease^  from  above  downward;  in 
thf  uppfT  ten  tlic  greatest  breadth  Ls  at  the  <tcnial  extremity. 

Common  Characters  <^  the  Bibs  (Fig.  rJ2). — A  rib  from  the  middle  of  tbe 
series  shoild  he  taken  in  order  to  stndy  the  coramom  characters  of  tbe  ribs. 

Each  rib  presents  two  extremities,  a  posterior  or  Tortebral,  an  anterior  or  ster- 
nal, and  an  intorvenin;?  pi>rtion — the  body  or  shaft.  The  posterior  or  vertebral 
extremity  presents  for  examination  a  head,  neck,  and  tuberosity.  The  head  (Fig. 
I'M)  in  marked  by  a  kidney -shaped  articular  surface,  divided  by  a  horizontal  ridge 
into  two  &tiets  for  artienhition  with  the  costal  cavity  formed  by  the  junction  of  the 

Faetl  J-r  hitJij  fj  u^^'lt  i)jrs.%!  X'rrrtira 

fn  trmttrnfroe.  «/"  Imwr  A*t«*^ 

Vertebral  Estreniiiy  of  a  Kib,  extt^rual  surtoce. 

l  o^iii-i).  of  two  contiguous  dotval  vertebrae;  the  npper  facet  is  small,  the  inferior  one 
'  t  large  size:  the  ridge  separating  them  serves  for  the  attachment  of  the  interar- 

Ucular  ligament* 

The  neok  is  that  flattened  portion  of  the  rib  which  extends  outward  from  tbe 
bi>:i<I ;  it  is  about  an  inch  long,  and  rests  upon  the  ttansverse  process  •  }  ilu-  Inwer 
of  the  two  vertebnt^  wirh  which  the  lit-inl  arti('nlate>.  Its  antrrtor  Kurju'  c  i--  Hat 
and  smooth.  it«  posterior  rough,  for  the  attachment  of  the  middle  coi»to-transvei"se 
ligament,  and  perforated  by  numerous  foramina,  the  direction  of  which  is  less  con- 
stant than  those  ibund  on  the  inner  snr&ce  of  the  shaft,  of  its  two  borders,  the 
Mupfrior  prrsonts  a  rmiirh  rrest,  for  the  attachment  of  the  anterior  cnsto-tRinsverse 
lig:irri*-nt  ;  its  tnferii-r  fn>ril,  r  is  roun<!e»l.  On  the  posterior  .surface  of  the  neck, 
just  w  here  it  joins  the  shaft,  and  nearer  the  lower  than  the  upper  border,  is  an 
minence^the  tuberoaity,  or  taberde;  it  consists  of  an  articular  and  a  non- 
articular  portion.  The  articular  jtorthm,  the  more  internal  and  inferior  of  tlu- 
two,  presents  a  small  oval  .surfiire.  for  articulation  with  the  extremity  of  tlic  trans- 
verse procciis  of  the  lower  of  the  two  vertebnc  to  which  the  head  is  connected. 
The  noiiHirtuw&ir  portion  is  a  rough  elevation  which  affords  attachment  to  the 
posterior  costo>tran.<<verse  ligament.  The  tubercle  is  much  more  prominent  in  the 
apjH!r  tban  in  the  lower  ribs. 

The  shaft  i»  thin  and  flat,  so  as  to  present  two  surhices,  an  external  and  an 
internal;  and  two  borders,  a  superior  and  an  inferior.  The  external  tsurfaee  is 
convex,  smooth,  and  marked  at  its  back  ])art,  a  little  in  front  of  the  tuberosity,  by 
a  ].r,.T!iirM  !it  line  dirfM'tp<l  obli(jurly  fri'iri  above  downwHrr]  and  outwanl ;  this  gives 
atiaciuuent  to  a  tendon  of  the  Sacro-lumbalitii  muscle  or  of  one  of  \i6  accessory  por- 
tions, and  is  called  the  angle.  At  this  point  the  rib  is  bent  in  two  directions.  If 
the  rib  is  hud  upon  its  lower  border,  it  will  be  seen  that  the  anterior  portion  of  the 
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sliaft.  as  far  a.**  the  uii;i;l(',  rt-sts  uf^.n  f^'i--  inarjiin,  whilo  the  vertebral  end  of  the 
bone,  bejoud  the  augic,  is  bunt  itiwani  and  at  tbo  6tuue  time  tUt«d  upward.  The 
mterrsl  between  the  angle  and  Uie  tubwosity  inerenMs  gradnally  from  the  Moond 
to  the  tenth  rib.  The  portion  of  the  bone  between  tliese  two  partit  is  rounded,  rough, 
and  irregular,  and  serv&s  for  the  attachmetiT  of  the  Longissimus  dorsi.  The  por- 
tion of  bone  between  the  tubercle  and  rnal  extremity  is  nho  slightly  twUtetl 
upon  its  own  axis,  the  external  surface  lookin;:;  downward  behind  the  angle,  a  little 
upward  in  tV<int  of  it.  Thi»  surface  presents,  toward  its  eternal  extremity,  an 
«)hlii|iie  line,  the  anterior  an</le.  The  hiti ni'il  xnrfurr  is  concave,  smooth,  directeti 
a  liitle  upward  behind  the  angle,  a  little  downward  in  front  of  it.  This*  surface  is 
marke<l  by  a  ridge  which  commences  at  the  lower  extremity  of  the  head ;  it  is 
Htrongly  marked  as  far  as  the  inner  i^ide  of  the  angle,  ami  gnidually  becomes  loat  at 
the  junction  of  the  anterior  with  the  middle  third  of  the  bone.  The  interval 
between  if  and  the  inferitir  hnrder  is  deeply  <rrooved,  to  lodge  the  intereo?«tal  vessels 
and  nerve.  At  the  back  part  of  tiie  bone  this  groove  belongs  to  the  interior  bor- 
der, but  jost  in  front  of  the  angle,  where  it  is  deepest  and  broadest,  it  oorrespond8 
to  the  internal  >*urface.  The  superior  e<lge  of  the  groove  is  rounde<l ;  it  serves  for 
the  attachment  of  the  Internal  intercostal  iTHisf^le.  The  inferirtr  e<lire  corre!*j)onds 
to  the  lower  margin  of  the  rib,  and  gives  attachment  to  the  Kxtenial  interctMtal. 
Within  the  groove  are  seen  the  orifices  of  numerous  small  foramina  which  traverse 
the  wall  of  the  shaft  obliquely  from  before  backward.  The  mpertnr  honlcr,  thick 
and  roiin«lt  d.  is  marked  by  an  external  and  an  internal  lip,  mnre  distinct  behind 
than  in  front;  they  serve  for  the  attachment  of  the  External  and  Internal  inter- 
costal muscles.  The  inferior  border^  thin  and  sharp,  has  attached  the  External 
intercostal  muscle.  The  ajitarior  or  sternal  extremity  is  flattened,  and  presents 
a  porous,  oval,  eonfave  depression  int*>  which  the  coital  cartilage  is  rc^  ci ve<l. 

[MoHt  of  the  ribs  can  readily  be  studied  in  the  living  model  by  i>is  raising  hi.s 
arms  and  then  breathing  deeply.  In  great  exertion  the  ribs  are  elevated  and  fixetl 
in  inspiration,  to  give  a  firm  point  d\u)/jui  to  the  nniscles  of  the  arms,  as  Bell 
has  well  illustrated  in  the  Amtomjf  of  Mcprewimy  £s8aj  viii.] 


T!ie  ribs  which  require  espei  ial  consideration  are  five  in  number—via.  the  first, 

second,  tenth,  eleventh,  and  twelttli. 

Tlie  first  rib  (Fig.  1!>4)  is  one  of  the  jshortest  and  the  most  curved  of  all  the 
ribs:  it  is  broad,  fiat,  and  placed  horizontally  at  the  upper  part  of  the  thorax,  its 
surfaces  looking  upward  and  downward,  and  it.s  borders  inward  and  outward.  The 
ht-atl  is  of  small  size,  rounded,  and  pr»»«enfs  only  a  single  artictdar  facet  f  ir  articu- 
lation with  the  body  of  the  first  dorsal  vertebra.  The  neck  ia  narrow  an«l  rounded. 
The  tuherofntjf^  thick  and  prominent,  rests  on  the  outer  border.  There  is  no  angle, 
but  in  this  situation  the  rib  is  slightly  bent,  with  the  convexity  of  the  bend  upwani, 
so  that  the  head  of  the  bone  is  directed  (b)wnwnrd.  The  upper  surfarf  uf  the  shaft 
is  marked  by  two  shallow  depresiiious,  separated  from  one  another  by  a  ridge,  which 
becomes  more  prominent  toward  the  internal  bordw,  where  it  terminates  in  a  tnber- 
cle :  this  tubercle  and  ridge  serve  for  the  attachment  of  the  Scalenus  anticus  mus- 
clf.  the  <rroove  in  front  of  it  transmitting  the  subclavian  vein;  that  behind  it,  the 
subclavian  artery.  Between  the  groove  for  the  subclavian  artery  and  the  tuberosity 
is  a  depression,  for  the  attachment  of  the  Scalenus  medius  muscfe.  The  under  aiir> 
face  is  smooth,  and  destitute  of  the  groove  observed  on  the  other  ribs.  The  ouitr 
honler  is  «'<>nvex.  thick,  and  rotindcMl,  an<l  at  its  p'>«<t<Tior  part  crives  attachment  to 
the  first  serration  of  the  Sernitus  maguu.>i;  the  inner,  concave,  thin,  and  sharp,  and 
marked  about  its  centre  by  the  tubercle  befbre  motioned.  The  interior  tjctremity 
is  larger  and  thicker  than  any  of  the  odier  ribs. 

The  second  rib  (Fig.  VMi)  is  much  longer  than  the  first,  but  bears  a  very  mn- 
ijiderablc  resemblance  to  it  in  the  direction  of  its  curvature.  The  non-articular 
poi^ioo  of  the  tuberosity  is  occasionally  only  slightly  marked.    The  mtyle  is  slight. 


Pbculiar  Ribs. 
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an«l  situated  close  to  the  tuberosity,  and  the  shaft  is  not  twisted,  to  thot  hoth  i  n<l.s 
touch  any  plane  surface  upon  which  it  may  be  laifl :  but  there  if*  a  •^iinilar  though 
slighter  bend,  with  '\X&  convexity  upward,  to  that  found  in  the  first  rib.  The  shaft 
19  not  honBontal,  like  that  of  the  fint  rib,  its  outer  mtfm'e,  which  is  oonvex^  look> 
iu;:  upward  and  a  little  oatwurd.  It  prcHi-nts,  near  the  middle,  a  rough  eminencey 
for  the  attachment  of  the  seoond  and  third  digitations  of  the  Serratos  magnos. 


p(o,  m. 

Fia.  197. 
Fio.  196 


behind  and  above  which  is  attached  tho  Scalenus  postiru*J.  The  innfr  s^tn-f'tr,-, 
siDOOtb  and  concave,  in  directed  downward  and  a  little  inward :  it  presents  a  tihurt 
groove  toward  its  posterior  part. 

The  tenth  rib  (Fig.  19H)  ha.s  only  a  single  articular  facet  on  its  head. 

The  eleventh  a)i'l  twelfth  ribs  (Fi<rs.  li>7  and  VJS)  have  eadi  a  siniilf  articular 
iisuret  on  the  head,  which  i^i  of  rather  large  sisee ;  they  have  no  neck  or  tuberosity, 
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an<l  are  pointed  at  the  extremity.  The  eleventh  \\^  a  sli>:ht  ainjle  ;in<l  a  sliallow 
groove  on  the  lower  bonier.  The  twelfth  has  neither,  and  i.**  much  shorter  than  the 
eleventh,  and  the  head  has  a  slight  inclination  downward. 

Stniotorft. — ^The  ribs  oottsist  of  cancellous  tissuo  endosed  in  a  thin  compact  Xvfvt. 

Development. — Each  rib,  with  the  exceptiim  of  the  last  two,  is  develope<l  by 
three  centres :  one  for  the  f^haft.  one  for  the  head,  and  one  for  the  tubercle.  The 
last  two  have  only  two  centrtvH,  that  for  the  tubercle  being  wanting.  Oiisiticatioii 
commences  in  the  body  of  the  ribs  at  a  veir  early  period,  before  its  appearance  iu 
the  vertebra*.  The  epiphysis  of  the  head,  which  is  of  a  slightly  anjrular  .shape,  and 
that  for  the  tubercle,  of  a  lentienlnr  fnnn.  make  tlieir  appearance  between  the  six- 
teenth and  twentieth  ycartif  and  are  not  united  to  the  rest  of  the  bone  until  about 
the  twenty-fifth  year. 

Attoc^ment  of  Miisclee. — To  twenty:  Internal  and  External  Intercostals, 
Scalenus  nntieus.  Scalenus  medius,  Scalenus  pcstiens.  Pe<*tnrali.s  minor,  Sermtiis 
maguust  (Jbliuuus  cxternus,  Transversalis,  Quadratus  lunibontni,  Diaphragm,  Latis- 
Bimiis  dDrai,  Semtus  posticus  superior,  Serratus  pmticus  inferior,  Kacro-lumbalia, 
MusculuB  accessorius  ad  sacro-lumbalem,  Longisstmufl  dorsi,  CervicaUs  ascendena, 
Levatores  costarum,  and  Infracostales. 

The  Costal  Oartilaoes. 

The  Costal  Cartilagres  (Fig.  lH»n  p.  221)  are  white  clastic  .«tnjrttjres,  which 
serve  to  prolong  the  ribs  forward  to  the  front  of  the  chest  and  contribute  very 
materially  to  the  elasticity  of  its  walls.  The  first  seven  are  connected  with  the 
stenuim  ;  the  next  three  with  the  lower  border  of  the  cartilage  of  the  precedinjr  rib. 
The  cjirtila^^es  of  the  last  two  ribs,  which  have  prn])er  extremities,  float  fn-rlv  in 
the  walls  of  the  abdomen.  Like  tiie  rib.s,  the  costal  eai  tila^es  vary  in  their  K  iiLTth. 
breadth,  and  direction.  They  incresise  in  len;ith  from  the  first  to  the  seventh,  then 
gradually  diminish  to  the  last.  They  diminish  in  breadth,  as  well  as  the  intervals 
between  them,  from  the  first  to  the  last.  Tluy  are  broad  at  their  attachment  to  the 
ribs,  and  taper  toward  their  sternal  extremities,  excepting  the  first  two,  which  are 
of  the  same  breadth  tliroughout,  and  the  sixth,  seventh,  and  eighth,  which  are 
enlarged  where  their  margins  are  in  contact.  In  direction  thcT  also  vanr:  the  first 
descends  a  little,  the  second  is  horizontal,  the  third  ascends  slightly,  Mhilst  all  the 
rest  follow  the  course  of  the  ribs  for  a  short  extent,  am!  tlien  ascend  to  the  sterriTim 
or  preceding  cartilage.  Each  cost:d  cartih'ige  presents  two  surfaces,  two  borders,  and 
two  extremities,  ^e  anterior  surface  is  convex,  and  looks  forward  and  upwartl ; 
that  of  the  first  gives  attachment  to  the  c(»sto-clavicidar  ligiiment  and  the  Subdft- 
vius  musele  :  that  of  the  second,  third,  fourth,  fifth,  ami  sixth,  at  their  stei  rial  ends, 
to  the  Peetoraiis  major.'  The  others  are  covered  in-,  and  give  partial  attachment 
to,  some  of  the  great  flat  muscles  of  the  abdomen.  The  poitenor  tvrfaee  is  concave 
and  direct<>d  backward  and  downward,  the  first  giving  attachment  to  the  Sterno- 
thyroid, and  the  six  or  s^-ven  inferior  ones  aflTorrliiiL:  attaehment  to  the  Tran-^veiNalis 
muscle  and  the  Diaphragm.  Of  the  two  borders,  tlic  superior  is  concave,  the 
rior  CMivex :  they  afford  attachment  to  the  Intercostal  muscles,  the  vpper  border'of 
the  sixth  giving  attachment  to  the  Pcctondis  major  muscle.  The  contiguous  bor- 
(h'rs  of  the  >i\th.  spventh,  and  eighth  costal  eai  tikiLr''"^.  :i!ul  sometimes  tlie  ninth  luel 
tenth,  present  smooth,  oblong  surfaces  at  the  points  where  they  articulate.  Of  tlie 
two  extremities,  the  outer  one  is  continuous  with  the  osseous  tissu<>  of  the  rib  to 
which  it  belongs.  The  miMT  extrennty  of  the  first  is  continuous  with  the  sternum: 
the  six  sin  l  eedini:  ones  have  rouniled  extremities,  which  are  reeeivei]  into  shallow 
concavities  on  the  lateral  margins  of  the  sternum.  The  inner  extremitief^  of  the 
cightii,  ninth,  and  tenth  costal  cartilages  are  pointed,  and  are  connected  with  the 
cartilage  abo\  e.    Those  of  the  eleventh  and  twelfth  are  free  and  pointed. 

The  ( iistal  cartihages  are  most  elastic  in  youth,  those  of  the  false  ribs  being  nion* 
so  than  tlie  true.    In  old  age  they  become  of  a  de<'p  yellow  ccdor.    Under  certain 

'  Th«  tint  and  aeveaih  hIjmi  occauoaallT  give  nripin  to  the  sMne  musicle. 
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diseased  comliiiuiis  they  are  j»r<»ne  to  ossify.  Dr.  Humphry's  observations  on  this 
>ubject  have  led  him  to  regard  the  ossification  of  the  costal  cartilages  as  a  sign  of 
diKve  mther  ihui  of  age :  "  The  oseification  takes  place  in  the  first  cartilage  sooner 
than  in  the  others ;  and  in  men  more  frequently,  and  at  an  earlier  pericM  of  life, 
tkan  in  worn  on." 

Attachment  of  Muscles. — To  nine:  the  SnHclavius,  Sterno-tli vroid.  Pector- 
aiiji  uiajor,  Iiiteriml  oblique,  i  lausversalis,  Rectus,  Diaphragm,  Triangularis  stemi, 
lod  Internal  Intercostals. 


OF  THE  BXTBRMITIKS. 

The  extremities,  or  limbs,  are  those  long,  jointed  appendages  of  the  body  which 
tie  connecte<l  to  the  trunk  by  ono  end  and  free  in  the  nst  of  their  extent.  Thev 
m  four  in  number:  an  upper  or  thoracie  pai/\  connected  with  the  thomx  rliniu;,rh 
die  intervetttlon  of  the  shoulder,  and  subservient  mainly  to  preheiK>«iou ;  and  a 
lower  pair^  connected  with  the  pelvis,  intended  for  support  and  locomotion.  Both 
piits  of  limbs  are  constructed  after  one  common  type,  so  that  they  present  numer- 
on«  analogies,  while  at  the  sarni'  time  eertnin  differences  are  observed  in  each, 
liependent  on  the  peculiar  office**  ihey  have  to  perform. 

Of  the  Upper  Extremity. 

The  uy»j»er  extieiiiity  e<>nsi<»t??  of  the  arm,  the  foreann,  and  the  hand.  Its  con- 
tinuity with  the  trunk  is  esiablislied  b^  means  of  the  shoulder,  which  is  homologous 
with  the  innominate  or  hannch-bone  m  the  lower  limb.  [For  a  comparison  of  the 
»boQlder  girdle  with  the  pelvic  girdle,  see  p.  259.] 

Of  thb  Srodldxb. 

The  Shoulder  is  placed  upon  the  upper  part  and  side  of  the  chest,  connecting 
the  upper  extremity  to  the  trunk  ;  it  consists  of  two  bones — the  clavicle  and  the 
scapula.  [The  inner  end  of  tlie  clavicle  is  the  only  point  ;it  uliieh  the  upper 
extremity  has  any  bony  connection  ^vhatever  with  the  trunk,  the  Kcapula  l»eing 
attached  to  the  trunk  wholly  by  muscles.  It  is  accordingly  the  pivot  on  which  ilie 
apper  extremity,  as  a  whole,  moves.  The  range  of  motion  of  the  clavicle,  especially 
in  the  vertical  ttirection,  is  very  large,  and  is  well  shown  on  the  model  by  comparing 
tfip  two  clavicles  while  he  shrugs  one  shoulder.  The  fretjuent  fraeture  of  the 
flaviele  by  indirect  vif)lenee.  as  by  falls  on  the  hand,  etc.,  i"*  also  due  to  iUi  being 
the  only  bony  means  oi  uniting  the  upper  extremity  to  the  trunk.j 

TBS  OuiVTCLB. 

The  Clavicle  (claim,  a  key),  or  collar-bone,  forms  the  anterior  portion  of  the 
dtoolder-girdle.  It  is  a  long  bone,  curved  somewhat  like  the  italic  letter/,  and 
placed  nearly  horisontally  at  the  upper  and  anterior  part  of  the  thorax,  immediately 
altove  the  first  rib.  It  articulates  by  its  inner  extremity  with  the  upper  border  of 
the  stenium,  and  by  its  outer  extremity  with  the  acromion  process  of  the  scapula, 
serving  to  sustain  the  upper  extremity  in  the  various  positions  which  it  assumes, 
whilst  at  the  same  time  it  allows  of  great  latitude  of  motion  in  the  arm.'  In  women 
the  clavicle  is  almost  if  not  quite  horizontal ;  but  in  men  it  inclines  [slightly]  down- 
ward to  the  sternum.  It  presents  a  double  curvature  when  looked  at  m  front,  the 
convexity  being  forward  at  the  sternal  end,  and  the  concavity  at  the  scapular  end. 

*  The  claTicl.:-  .ictji  e8|ieciall_v  iia  a  fulcrum  to  enaMo  the  muscles  toffive  lateral  inuUuii  to  the  arm. 
Ii  ■  a.n>rdingl_v  al»ent  in  those  animals  whose  fore  linilw  are  nseil  only  for  pro^ircssion,  but  is  pm> 
<M  ht  Ui«  nuMt  |)an  io  iboae  animals  whose  anterior  extremities  are  dtiwed  and  used  for  prehennon, 
tlMOKb  In  smne  m  them— m,  for  inatanee,  in  a  lavge  nnmber  of  the  ('amivora— it  is  merely  a  rodt 
^Marj  booe  auspcnded  aimog  the  muscles,  and  not  articulating  either  with  the  scapula  or  Btero«jun. 
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Its  outer  third  is  flattened  from  above  downward,  and  extends,  in  the  natnml  fiom- 

tion  of  the  bone,  from  a  point  opposite  the  eonuoid  procej^s  to  ilie  aeromion.  Its 
inner  two-thirds  are  of  a  cylindrical  fonn,  and  extend  from  the  »temum  to  a  point 
opposite  the  coracoid  procei^ji  of  the  scapula. 

Bztemal  or  Flattened  Portion. — ^The  nuUr  third  is  flattened  from  above  down- 
ward, so  as  to  prMenitwo  surfaces,  an  upper  and  a  lower;  and  two  borders,  an  antiv 
nor  and  a  posterior.  The  npper  xurfir,  is  tlattciu'il.  roii^h.  marked  by  inipre-'^sion;* 
for  the  attachment  of  the  Deltoid  in  front  and  the  Trapezius  behind :  between  thebc 
two  impressions,  externally,  a  small  portion  of  the  bone  is  subcutaneous.  The 
under  gurfftre  h  flattened.  At  its  posterior  border,  where  the  prismatic  joins  with 
the  flattened  portinn  i-^  :>  rou<Th  eminence,  the  fonoid  tnhi-rcff  :  this  in  the  Tiatuml 
position  of  the  bone  ^untiuiintii  the  coracoid  proce^^  of  the  »capuhi  aiul  givt»»  attach- 
ment to  the  conoid  li^ment.  From  this  tubercle  an  oblique  line,  occasionally  a 
depression,  pjiss<'-i  forward  and  outward  to  near  the  outer  end  of  the  anterior  bor- 
der; it  is  (mHimI  (lie  oblique  line,  and  affords  attachment  to  flic  tnipezoid  li<:ameni. 
The  anterior  border  is  oontmve,  thin,  and  rough ;  it  limits  the  attachment  of  the 
Deltoid,  and  occasionally  presents,  near  the  oentre,  a  tubercle,  the  deltoid  tubertle^ 
which  is  sometimes  digtinct  in  the  living  subject.  The  ponten'or  harder  is  convex, 
rou^lh.  broader  than  the  trir  rior,  and  givo^j  attacbuicnt  to  the  Ti-nitezitis. 

Internal  or  Cylindrical  Portion. — The  cylindrical  portion  forms  the  inner  two- 
thirds  of  the  bone.  It  is  curved,  so  as  to  be  convex  in  front,  concave  behind,  and 
is  marked  by  three  borders  separating  three  surlaces.  The  anterior  border  is  con- 
tinuous with  the  anterior  mari'iii  <>?  the  flat  portion.  At  its  commencement  it  is 
smooth,  and  corresponds  to  the  mtt'i  val  tietweeti  the  attachment  of  the  Pectoralis 
major  and  Deltoid  muscles;  at  the  inner  half  of  the  clavicle  it  forms  the  lower 
boundary  of  an  elliptical  space  for  the  attainment  of  Ac  clavicular  portion  af  the 
Pectoralis  major,  and  approaches  the  posterior  border  of  ilic  bone.  The  fnf>eri"r 
border  is  continuous  with  the  posterior  marj^in  of  tlie  tl;it  pftrtion,  and  Hcpanites  the 
anterior  from  the  posterior  surface.  At  its  commencement  it  iij  smooth  and  rounded, 
becomes  rough  toward  the  inner  third  for  the  attachment  of  the  Stenio-mastoid 
muscle,  and  terminates  at  the  upper  angle  of  the  sternal  extremity.  The  f>viiferior 
or  >t>th<'}(ti-i,ni  f'ordrr  .separates  tlie  y>o?!t<<rior  from  the  inferior  siirfrifo.  rani  extends 
from  the  conoid  tubercle  to  the  rhomboid  inipresMiou.  It  forms  the  posterior  bound- 
ary of  the  groove  for  the  Subclavins  musele,  and  gives  attaehmrat  to  the  fiikscia 
which  encli>ses  that  nmsde.  The  unterinr  Hurfare  is  included  between  the  superior 
and  anterior  border*.  It  is  din  <  t( d  forward  and  a  little  upward  :if  tlu^  «t(  rii;il  md, 
outward  and  still  njore  upward  at  the  acromial  extremity,  where  it  becomes  coniinu- 
ous  with  the  upper  surface  of  the  flat  portion.  Externally,  it  is  smooth,  convex, 
nearly  subcutaneous,  l>eing  covered  only  by  the  Platysma;  but,  corresponding  to 
the  inner  !i;ilf  of  the  bone,  it  is  divided  by  a  more  or  le.«s  protniiient  linn  into  two 
parts — a  lower  portion,  elliptical  in  form,  rotjfjh,  and  slightly  convex,  for  the 
attachment  of  the  Pectoralis  major;  and  an  upper  part,  which  is  rough  behind,  for 
the  attachment  of  the  Stemo-cleido-mastoid.  Between  the  two  muscular  impres- 
sions is  a  small  suf)CUtaneons  interval.  Tlie  fut^t.T-ifr  or  rrrr  'n  id  unrf'dee  is  f^niootb. 
Hal,  directed  vertically,  and  looks  backward  toward  the  root  of  the  neck,  it  \s 
limitwl  above  by  the  snperior  hor<ler;  below,  by  the  Bubelavian  border;  intemaUy. 
by  the  margin  of  rhe  sternal  extremity;  externally,  it  is  continuous  with  the  poste- 
rior border  of  the  tint  portion.  It  is  concave  from  within  outward,  and  is  in  n-la- 
tion,  by  its  lower  part,  with  (he  suprascajndar  vessels.  This  surf;iee.  at  about  the 
junction  of  the  inner  ancl  outer  curves,  is  also  in  close  relation  with  the  brachial 
plexus  and  subclavian  vessels,  which  may  be  injured  in  fracture  of  the  bone  at  this 
part.  It  gives  attachment,  near  the  sternal  extremity,  to  part  of  tlie  Storno-hyoi<! 
tuusde ;  and  presents,  ;it  or  nenr  tfie  middle,  a  foramen,  directed  oliHi jin  ly  outward, 
which  transmits  the  chief  toitneiit  artery  of  the  bone.  Sometimes  then*  are  two  for- 
amina on  the  posterior  surface,  or  one  on  the  posterior,  the  other  on  the  inferior  sur- 
face.  Tlic  inferior  or  snbi  fin'ian  mnrfnee  is  bounded  in  front  l>y  the  anterior  border; 
behind,  by  the  subclavian  border.    It  i»  narrow  internally,  but  gradually  increases 
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in  width  extomally,  and  is  oontiniioiu  with  the  under  snrfaoe  of  the  flat  portion. 

Commenciiij:  at  the  sternal  extremitv  may  be  seen  a  small  fat-et  for  articulation  with 
the  <-artilu;:e  of  the  iirst  rib.  This  is  continuous  with  the  ariieuhir  surface  at  the 
!>tental  end  of  the  bone.  External  lo  this  is  a  broad  rough  imJ)rt^s^ion,  the  rhuiiihoid^ 
rather  more  than  an  tneh  in  length,  for  the  attachment  of  the  costo^jlavieuhur  (rhom- 
boid) ligament.  The  remaining  part  of  this  surface  is  o<'cupied  by  a  longitndinal 
groove,  the  KiiMiU'tan  groove,  broad  and  sniooth  externally,  nairow  and  more 
uneven  internally;  it  gives  attachment  to  the  iSubclavius  muscle,  and  by  it8  ante- 
rior margin  to  &e  strong  aponenroaia  which  encloses  it.  Not  unfrequently  this 
groove  is  subdivided  into  t^o  j tarts  by  a  longitudinal  line,  which  gives  attachment 
to  the  intermuscular  septum  of  the  Subdavius  muscle. 

The  internal  or  sternal  end  of  the  clavicle  i»  triangular  in  fonn,  directed  inward 
•ad  a  little  downward  and  forward,  and  presents  an  articular  fiuset,  concave  from 
before  backward,  convex  from  above  down^^aI<l.  which  articulates  with  the  sternum 
rbroogh  the  intervention  of  an  intemrticular  tibro-cartila^'e :  the  circumference  of 
the  articulaj-  tiurfuce  is  rough,  for  the  attachment  of  numerous  ligaments.  The  poe^ 
terior  border  of  this  snrfiMe  is  prolonged  backward,  so  as  to  increase  the  size  of  the 
artiGnlar  &cet ;  the  upper  border  gives  attachment  to  the  interarticular  fibro-carti- 

Fio.  199. 


lAft  CUvld*,  Antarfor  lorflMe. 


Fio.  200. 


Left  Claricle,  inferior  surlkre. 


laf!e.  and  the  lower  border  is  continuous  irtth  the  cttstal  facet  on  the  inner  end  <^ 

the  inferior  or  subclavian  surface,  which  articulates  with  the  earti]a;ie  of  the  first  rib. 

The  outer  or  acromial  extremity,  directed  olI)^\:^^l  ari'l  for\\ard.  presents  a 
Muall.  flattened,  oval  facet  which  looks  oblicjuely  d(»wnward.  for  articidatioii  with 
the  acromion  process  of  the  scapula.  The  direction  of  this  surface  serves  to  explain 
the  greater  frequetuy  of  dislocation  upward  rather  than  downward  beneath  the 
acromion  process.  The  cireumfereiice  of  the  articular  facet  is  rough,  especiallr 
above,  for  the  attachment  of  the  acromio-davicular  lijjameuts. 

Peculiarities  of  the  Bone  in  the  tSejen  and  in  Indiciduaiif. — In  the  female  the 
clavicle  is  generally  less  curved,  smoother,  and  more  slender  than  in  the  male.  It 
is  also  somewhat  .shorter.  In  tho.se  persons  who  perform  considerable  manual  labor, 
which  briugii  into  constant  action  the  muscles  connected  with  this  hone,  it  aci^uires 
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considerable  bulk,  becomes  thicker,  more  curved,  its  ridges  for  muscular  aiuicli- 
ment  beeome  prominentlj  marked,  and  its  stmial  end  of  a  prismatic  form.  Hie 
1  iiiht  claviole  is  generally  heavier,  thicker,  and  rougher,  and  often  shorter,  thaa 

the  left. 

Structure. — The  ?haft.  a.^  well  as  the  extremities,  consists  of  Luncellons  tissue. 
inve;:«ted  in  a  compact  layer  much  thicker  in  the  middle  than  at  either  eud.  The 
davide  is  highly  ebstic,  by  reason  of  its  curves.   From  the  experiments  of  Mr. 


Fio.  201. 


Left  ScapuU,  auiuilor  sur&Ott,  ur  vunier. 


Ward  it  ha«  been  shown  that  it  poesesses  sufficient  longitudinal  ebstic  force  to  pro- 
ject its  own  wci'jht  nenrly  two  foot  on  n  level  surface  when  a  smart  blow  is  struck 
on  it,  and  suilicient  tninsverso  ela.'^tic  force,  opposite  the  centro  of  its  anterior  ei>n- 
vexity,  to  throw  itj*  own  weight  about  a  foot.  This  extent  of  ehu*tic  power  mu^-^t 
serve  to  moderate  very  considerably  the  effect  of  concussions  received  upon  the 
point  of  the  shoulder. 

Development. — ^By  two  centres:  one  for  the  shaft,  and  one  for  the  sternal 
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extremity.  The  centre  for  the  shaft  appears  veir  early,  before  any  other  bone ; 
•tconiiiig  to  B^clarJ,  as  early  Jts  the  thirtieth  day.  The  eentre  for  the  sternal  end 
inake»«  its  appearance  ahout  tlio  eighteenth  or  tweutietb  year,  and  unitee  with  the 
reet  of  the  bone  about  the  twenty-fifth  year. 

Arttoulations. — ^With  the  stemiun,  scapula,  and  cartilage  of  the  first  rib. 

Attachment  of  Musoles. — To  seven:  the  Stenio*  1(i<l(>-tiiH8toid,  Trapeiiuft* 
Pectoralis  nugor^  Deltoid,  SabclaviuA,  Stemo-byoid,  and  Platysma. 

The  Scapula. 

Tlie  Scapula  {(nn::i{\>rj.  a  spade)  forms  the  hark  [lai  t  of  the  shoulder.  It  is  a 
large  flat  bone,  triangular  in  shape,  situated  at  the  posterior  a^ipect  and  side  of  the 
thorax,  between  die  lint  and  ^ghth  ribs,  its  posterior  borda*  or  baM  being  abottt 
an  ini-h  fruui.  and  nearly  parallel  with,  the  spinous  nr(>ci>ss  of  the  vertebrae.  [For 
tb*-  «t)idy  of  its  movempnts.  sw  the  Slmuhlt  r-jr>iiit.j  It  presents  ibr  examination 
two  .**urfac*J6,  three  borders,  and  tluet-  unjiles. 

The  anteirlor  sorfboe  or  venter  (Fig.  201)  presents  a  broad  concavity,  the  »nb- 
»rtipnhtr  foifMa.  It  is  uiarketl  in  the  posterior  two-thirds  by  several  obIi({ue  rid<res, 
which  pa.*is  fioiii  heliiml  ()hli(|uely  nutwnnl  aiul  npwanl.  the  nntcrior  thin!  hrin^ 
!iuiiK)th.  The  obli(|ue  ridges  give  atirtciiment  to  the  tendinous  intersections,  and  tiie 
surfaces  between  them  to  the  fleshy  fibres,  of  the  Subs^ipularis  muscle.  The  ante- 
rior third  of  the  fossa,  which  is  sm<H)th,  is  covered  by,  but  does  not  afford  attach- 
ment to,  the  fibres  of  this  muscle.  This  surface  is  separated  from  the  posterior 
border  hy  a  «mf»nth  trianiridnr  margin  at  the  sui)erior  and  inferior  angles.  »nd  in 
the  interval  between  these  by  a  narrow  edge  which  is  often  deticieat.  This  marginal 
Mir&ce  affords  attachment  throughout  its  entire  extent  to  the  Serratus  magnus  mus- 
<  b*.  The  subscapular  fossa  presents  a  transvei>e  depression  at  its  upper  jiart,  where 
the  b<>!ie  aj>pean<  to  be  bent  on  itself,  fnniiinir  a  eoM*^iderable  nnjile.  called  the  Huft- 
u  npular  niu^lr,  thus  ^iviuu  greater  strengtii  to  the  body  of  the  bone  from  it*  arched 
form,  while  the  summit  of  the  arch  serves  to  support  the  spine  and  acromion  process. 
It  is  in  this  sitintion  that  the  fosn  is  deepest,  so  that  the  thickest  piirt  of  the  Sub- 
scapularis  muscle  Ho*»  in  a  line  perpendietilar  to  the  plane  of  the  glenoid  cavity,  and 
must  consequently  operate  most  eftectivcly  on  the  head  of  the  humerus,  which  is 
eoBtuned  in  that  cavity. 

The  pcMPtafior  •iixIImm»  or  doMom  (Fig.  20*2).  is  arched  from  above  downward, 
alternately  concave  atid  convex  frniis  -i  lf  rn  ^ide.  It  is  subdivided  unequally  into 
two  parti»  by  the  npine:  the  pi»itii>n  utK<ve  the  spine  is  called  the  mpraspiuous 
/oasa,  and  that  below  it  the  infra^)inou*i  fngta. 

The  Bitpraqdnous  fosaa*  the  smaller  of  the  two,  is  concave,  smooth,  and 
broader  at  tlie  v(rtehral  tlian  at  the  humeral  extremity.  It  affords  attachment 
by  its  inner  two-thirds  to  the  Supraspinatus  muscle. 

The  infraspinous  fbena  is  much  latter  than  the  preceding ;  toward  its  vertebral 
margin  a  shallow  concavity  is  seen  at  it.s  upper  part;  its  centre  presents  a  promi- 
nent convexity,  whilst  toward  the  axillary  border  is  a  deep  jrroove  which  runs  from 
the  upper  toward  the  lower  part.  The  inner  two-thirds  of  this  surface  afford  attach- 
rueut  to  the  InfrJispinatus  muscle ;  the  outer  third  is  only  covered  by  it,  without 
giving  origin  to  its  fibres.  This  surface  is  separated  from  the  axillary  border  by  an 
elevated  ridge,  which  runs  frotn  the  lower  part  of  the  glerioid  ( a\  ity  <lownward  and 
backward  to  the  posterior  border,  about  an  inch  above  tin-  interior  anjrle.  The  rid'je 
serve}*  for  the  attachment  of  a  strong  ajioncurosis  which  t«eparates  the  Infraspinams 
frnm  the  two  Teres  muscles.  The  surface  of  bone  between  this  line  and  the  axillary 
border  is  nan-ow  in  the  upper  two-tbirds  of  its  extent,  and  tniversed  near  its  centre 
hv  a  groove  for  the  passage  of  the  dorsalis  scapula*  vessel*;  it  affords  attachment  to 
the  Tere.«*  minor.  Its  lower  third  presents  a  broader,  somewlmt  triangular  isurface, 
which  gives  origin  to  the  Teres  major,  and  over  which  the  Latissimus  dorsi  glides; 
sometimes  the  latter  muscle  takes  origin  by  a  few  fibres  from  this  part.  The  broad 
and  narrow  portions  of  bone  above  alluded  to  are  separated  by  an  oblique  line  which 
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runjj  from  the  axillary  border  tlownward  and  backward:  to  it  is  attached  the  aponeur- 
osis separating  the  two  Teres  masdes  lirom  each  other. 

The  Spine  is  a  prominent  plate  of  bone  which  crosses  obliquely  the  inner  finiis 

fifths  of  the  (lorsuni  of  the  scapula  at  its  upper  part,  and  separates  tlie  snpra-  fnun 
tlie  iuirvspinoiu  fosMi.    [It  is  always  easily  felt  directly  under  the  skin,  and  m 

Fia.  m 


Ltll  Scapula.  i)OBterl<» mrfluse, or donuni. 


muscular  models  is  a  linear  depression  between  the  attachments  of  the  Trapezius 
and  the  Deltoid.]  Tt  ('oiiiTnoTi<'f»«  nt  the  vertt'hrnl  border  by  a  smootli  triangular 
j^urface,  over  which  the  Truj»e/.iu»  glides,  separated  from  the  bone  by  a  bursa;  [in 
the  living  model,  when  the  muscles  are  called  into  action,  this  triangle  is  marked 
by  a  deep  fossa],  and  gradually  becoming  more  elevated  as  it  passes  forward,  termi- 
nates  in  the  acromion  process,  which  overhangs  the  shottld^joint.  The  spine  is 
triangular  and  flattened  from  nlxivt  downward,  its  apex  eorrespon<ling  to  the  pos- 
terior border;  its  baj»e,  which  is  directed  outward,  to  the  neck  of  the  scapuh*.  It 
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presents  two  surfiM^fii  *ad  three  l><>r<1(  i-s.     Its  nuhrrwr  uwifaee  is  concave,  si.ssist«  in 

foniiinir  tin*  sM|ira>piTinns  tossji,  ami  af!'«'r<ls  nttacTiment  to  part  of  tin-  Sii]nTi>|.iiiatus 
niu^icle.  its  imferotr  mirfact'  forms  part  of  tlie  infnispiiiou.s  fossa,  gives  origin  to  j)art 
of  the  Infruspinatud  muscle,  and  presents  near  iti*  centre  the  oritieeof  a  nutrient  canal. 
Of  tlie  three  borders,  the  anterior  is  atta(>bed  to  the  dorsum  of  the  bone;  the  paste- 
rtor.  or  rn'iit  f»f  the  spine,  is  broad  ami  |irt>s«'i!rs  t^vn  Hps  and  an  intervening  rough 
iuterval.  To  the  superior  lip  is  attarlu-rl  iIm'  Trapezius,  to  the  extent  shown  in  the 
fi^re.  A  %ery  rough  tubercle  is*  ^^eueiallv  seen  occupy  ing  that  jjortiou  oi  the  spine 
which  reeeiires  the  Insertion  of  the  middle  and  inferior  fibres  of  this  muscle.  To 
the  inferior  lip,  throughout  its  wh«de  length,  is  attached  the  Deltoid.  The  interval 
between  the  lips  is  also  partly  covered  by  tlie  fibres  of  tliose  noisclcs.  Tlio  rjtrniul 
bonier^  the  shortest  of  the  three,  is  slightly  cont^ve,  its  edge><  thick  and  round,  con- 
tinaotifl  above  with  the  under  surface  of  the  acromioo  process :  below,  with  the  neck 
of  the  scapula.  The  narrow  portion  of  bone  external  to  this  border  serves  to  connect 
the  supra-  and  infni-*jpinoim  fnssje. 

The  Acromion  Procees,  so  called  from  forming  the  suniiuit  of  the  shoulder 
(djr,oov,  a  summit ;  d»/KOc«  the  shoulder),  is  a  lar;^  and  somewhat  triangular  process, 
tlatteneil  from  behind  forward,  directed  at  first  a  little  outward,  and  then  curving 
f'Tuard  and  upwavl  -<>  an  to  overhang  the  glenoid  cavity.  Its  itjijwr  furfirri', 
directed  upward,  back  ward,  and  outward,  is  convex,  ifiugh,  and  gives  attachment 
to  some  fibres  of  the  Deltoid  and  the  Platsytna,  and  in  the  rest  its  extent  it  is 
subcutaneous.  Its  tnuler  nurfare  is  .smooth  and  c«  ncave.  Its  t^utrr  border^  which 
i-  t!ii(  k  and  irn '^rular,  af?V)rds  attachment  to  tin-  Deltoid  muscle.  Its  liinrr  uionjiit, 
shorter  than  the  outer,  is  concave,  gives  attachment  to  a  portion  of  the  Trajiezius 
muscle,  and  presents  nhotit  its  centre  a  fimall  oval  surface  for  articulation  with  the 
acrontial  end  of  the  da  vide.  Its  ajx'r,  which  corresponds  to  the  point  of  meeting 
of  thf>>e  two  borders  in  front,  is  thin,  and  has  attacne«l  to  it  the  coraco-acromial 
ligament. 

Of  the  three  borders  or  costae  of  the  scapida,  the  supen'or  is  the  shortest  and 
thinnest ;  it  b  concave,  terminating  at  its  inner  extremity  at  the  superior  angle,  at 

it.«  outer  extremity  at  the  coracoid  process.    At  its  outer  part  is  a  deep  semicircu- 
lar notch,  the  Hupraftenpular,  fonned  partly  by  the  base  of  the  (•(•racnid  process. 
Thb  notch  is  converted  into  a  fprameu  by  the  transverse  ligament  [whii  h  is  occa- 
sionally ossified],  and  serves  In*  the  passage  of  the  suprsscapular  nerve.  The 
adjacent  margin  of  the  superior  border  affords  attachment  to  the  (hno-hyoid  nms- 
dc.     The  rxternol,  or  axillart),  border  is  the  thickest  of  tiie  thre<".     It  cnninH  ticcs 
altove  at  the  lower  margin  of  the  glenoid  cavity,  and  inclines  obiic^ucly  tlownward 
and  backward  to  the  inferior  angle.    Immediately  below  the  glenoid  cavity  is  a 
rough  impression,  about  an  inch  in  length,  which  nfTurd^  attachment  to  the  long 
he:id  of  the  Triceps  muscle;  to  this  !>incceed«  n  l)n<:iiiHlinal  groove  \\birb  cxtonds 
a^  far  as  its  lower  third  and  affords  origin  to  part  of  the  ?^ubscaj»ularis  muscle. 
The  inferior  third  of  this  border,  which  is  thin  and  nharp,  serves  for  the  attach- 
ment of  a  few  fibres  of  the  Tcrejs  major  behind  and  of  the  Subscajtularis  in  front. 
Tlif  iiif<  rnal,  or  vertebral,  border,  also  named  tin-  b<ine,  is  tin-  l^n.^r-^t  of  the  three, 
and  extends  from  the  superior  to  the  inferior  angle  of  the  bone,    it  is  arched, 
intermediate  in  thickness  netween  the  superior  and  the  external  borders,  and  the 
portion  of  it  above  the  spine  is  bent  considembl^  outward,  so  as  to  form  an  obtuse 
angle  with  the  lower  part.    The  vertebral  border  presents  an  anterior  lip.  a  ]Mi.stc- 
rior  lip,  and  an  interme<liate  space.     The  anterior  Up  affords  attachment  to  the 
Serratus  magnus;  the  posterior  lip,  to  the  Supmspinatus  above  the  spine,  the 
Infraspinatus  below ;  the  interval  between  the  two  lips,  to  the  Levator  anguli 
R5ipulic  above  tilt:  triaoLT'ilar  siirfn<'f  at  the  comnicnccrncnt  of  tlie  -]  tue:  the 
Rhomboideus  minor,  to  the  edge  of  thai  surface,  the  liliomboideus  major  being 
attai.hed  by  means  of  a  fibrous  arch,  connected  above  to  the  lower  part  of  the  tri- 
atigttlar  surfikce  at  the  base  of  the  spine  and  below  to  the  lower  part  of  the  poste- 
rior border. 

Of  the  three  angles,  the  mperior^  formed  by  the  juuctiou  of  the  superior  and 


Digitized  by  Google 


236 


THE  SKELETON. 


internal  borders,  is  thin,  smooth,  rounded,  somewhat  inclmed  outward,  and  gives 
atttii'hmont  to  a  few  fibres  <">f  the  liCvator  anjruli  scupttln*  mnscle.  The  infWr'nr 
angle,  thick  and  rougii,  is  foruH^d  by  the  union  of  the  vertebral  and  axillary  bor- 
ders, its  outer  surface  affording  attachment  lo  the  Teres  major,  and  occaaionally  a 
few  fibres  of  the  Latissimus  dorsi.  The  anterior  angle  is  the  thickest  part  of  the 
Ikiuc.  :iiu1  forms  what  is  called  the  hf<h/  of  the  scapiila.  The  head  presents  a  shal- 
low, piriform,  articular  surface,  the  glenoid  eavitt/  {y^vrj,  a  socket),  whose  longest 
diameter  is  from  ^bove  downward,  and  ita  direction  outward  and  forward.  It  is 
broader  below  than  above :  at  it.s  apex  is  attached  the  long  ten<lon  of  the  Biceps 
inn«!fle.  It  is  cnvered  with  rartilii;^^'  in  the  recent  state:  and  its  margins,  sliirlitly 
raised,  give  attachment  to  a  fibro-cartilaginous  structure,  the  ghnoid  Jiif<i»i>  n1,  by 
which  its  cavity  is  deepened.  The  neck  of  the  scapula  is  the  slightly  depresseil 
SDfface  which  surrounds  tlie  head ;  it  is  more  distinct  on  the  poetenor  than  on  the 
anterior  sut  faee.  and  below  than  above.  In  the  Utter  situation  it  has  arising  from 
it  a  thick  y  rornincTH  e.  the  coracoid  process. 

The  Coracoid  Proceea,  so  called  from  its  fancied  resemblance  to  a  crow's  beak 
(jM/Mic,  a  crow),  is  a  thick  curved  process  of  bone  which  arises  by  a  broad  base 

from  the  upper  part  of  the  neck 
of  the  scaptila  ;  it  is  directed  at 
first  upward  and  inward ;  then, 
beoomrag  smaller,  it  changes  its 
direction  and  passes  forward  and 
outward.  The  ascending  portion, 
flattened  from  before  backwanl, 
presents  in  frxmt  a  smooth  con- 
cave surface,  over  which  peases 
the  Subscapulari-5  niii«eU'.  The 
horizontal  portion  is  tlattened 
from  above  oownward ;  its  upper 
surfiice  is  oonvex  and  irregular ; 
its  under  surface  is  smooth  ;  its 
anterior  bonier  is  rough,  and 
gives  attachment  to  the  Peclor- 
alis  minor;  its  posterior  border 
i.s  also  ron(']i,  for  the  coram- 
aeiomial  ligament,  while  the 
apex  is  embraced  by  the  con- 
joined tendon  of  origin  of  the 
short  head  of  the  Biceps  and  of 
the  Coraco-brachialis,  At  the 
inner  side  of  the  root  of  the 
coracoid  process  is  a  rough  im- 
pression for  the  attachment  of 
the  conoid  li^nimcTit.  atid  nin- 
ning  from  it  obliijuely  forward 
and  outward  on  the  upper  sur* 
face  of  the  horizontal  portion  an 
elevatt'd  ritl^re  for  flie  attaclnuent 
of  the  trapezoid  ligament.  £The 
comcnid  process  can  generally  be  felt  in  the  upper  part  of  the  groove,  betweon  the 
Per! oralis  major  and  the  Deltoid.] 

Structure.^ — In  the  head,  jirocr^'-os.  and  all  the  thickened  parts  of  the  bone  the 
scapula  is  cellular  in  stniuture — of  a  dense,  compact  tissue  in  the  rest  of  its  extent. 
The  centre  and  uppt  i  part  of  the  dorsum,  but  especially  the  former,  are  usually  so 
thin  as  to  be  semi-transparent;  occasionally  the  bone  is  found  wanting  in  this  situ- 
ation  aTid  the  adjacent  muscles  come  into  eontaet. 

Development  (Fig.  20^). — By  seven  centres:  one  for  the  body,  two  for  the 


Fio.  208. 


fluii  iif  till'  lH'VfUi|iiiii  tit  of  ttu'  S(  jt|M!lrt,  bv  M'v»'n  centres:  the 
0|ii|>hyM's  icxci'i't  iitti-  Pir  (hf  coruc'  i  l  |  r-i.  '  aji|.<.-nr  at  fmiu 
lirtwii  (uiieveiiUvu  years,  uaa  unite  L>etwoeii  the  tWi'my-«*M;oii(l 
•Dd  tweuty'Snb  ymr. 
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rontortid  procc-its,  two  for  the  acromioUf'  one  for  the  posterior  border,  auU  one  tor 
liif  inferior  angle. 

Oteification  of  the  body  of  the  scapula  commences  about  the  second  month  of 
foetal  lift-  liy  the  formation  of  an  irregular  (jiiadrilateral  plate  of  hone  immediately 
behind  the  glenoid  eavity.  This  plate  extends  itself  so  a.H  to  form  the  chief  ]»art 
uf  the  bone,  the  spine  growing  up  from  its  posterior  surface  about  the  third  month. 
At  birth  the  chief  part  of  the  scapula  is  osseous,  only  the  ooraooid  and  acromion 
processes,  the  posterior  border,  and  inferior  angle  being  cartilaginous.  About  the 
fir^f  year  after  birth  os?itic;itinn  takes  plncc  in  fbe  middle  of  the  coracoid  pmross. 
vnich  msually  bec(mie«  joined  with  tiie  rest  of  the  bone  at  the  time  when  the  oilier 
cratres  make  their  appearance.  Between  the  fifteenth  and  seventeoith  years  ossifi- 
cation of  tlx-  remaining  centres  takes  place  in  quick  succesiiion.  and  in  the  following 
order:  first,  near  the  hw-^o  of  the  aeroinion  and  in  the  root  of  the  coracoid  proeesn, 
the  latter  appearing  in  the  form  of  a  broad  scale ;  Mvundly,  in  the  inferior  angle 
and  oontigttou.<4  part  of  the  posterior  border;  thirdly,  near  the  extremity  of  the 
acrr»mion  ;  fbiuthly,  in  the  posterior  border.  The  acromion  process,  besides  being 
fonnefl  of  two  sepamte  nuclei,  I-m-^  if^  \m>v  formed  by  an  extensifni  into  it  of  the 
centre  of  ossification  which  belongs  to  the  spine,  the  extent  of  which  varieti  iu  dif- 
ferent cases.  The  two  separate  nudei  unite,  and  then  join  with  the  extension  car- 
ried in  from  the  spine.  These  varions  epiphyses  become  joined  to  tlu-  bone  between 
the  ages  of  twenty-two  nnd  twenty-five  years.  Sonietinn  s  liiilinc  of  union  between 
the  acromion  process  and  spine  occurs,  the  junction  being  efleeted  by  fibrous  tissue 
or  by  an  imperfect  artictdation ;  in  some  cases  of  supposed  fracture  of  the  acromion 
with  ligamentous  union  it  is  probahle  that  the  detsiclied  segment  was  never  united 
to  the  T-f^r      rill'  Imno. 

Articulations. — \\  itli  the  hiimenis  and  cliivicle. 

Attachment  of  MxaBcles. — To  eighteen :  to  the  anterior  surface,  the  Subscaj>u- 
laris;  posterior  surface,  SupraspinatuSf  Infiranpinatus ;  spine,  Trapezius,  Deltoid; 
superior  bonier,  Omo-hyoid ;  vertebral  border.  Serratus  magnus.  Levator  anguli 
g«%iptil:r.  Rbomboidens  minor  nnd  mnjor;  axillary  bonier.  Triceps,  Teres  niinnr. 
Teres*  major;  glenoid  cavity,  long  head  of  the  Biceps;  coracoid  process,  short  head 
of  the  Bleeps,  CoTaoo^bnumialis,  Pectoralis  minor;  acromion  process,  the  Platys- 
ma ;  and  to  the  inferior  an^e,  occasionally  a  few  fibres  of  the  Latissimus  dont'i, 

Thb  HtnOEBDB* 

The  HwDMnHi  ia  the  longest  and  hii|^t  bone  of  the  upper  extremity ;  it  pre- 
sent<i  for  examination  a  shaft  and  two  extremities. 

The  Upper  Extremity  is  the  largest  part  of  the  bone ;  it  presents  a  rounded 
heed,  joined  to  the  shaft  by  a  constricted  portion,  called  the  neek^  and  two  other 

eminences,  the  (/renter  and  le»Her  tuhrrositii'n  (Fig.  204). 

The  head,  nearlv  h»  inis|ilH'ric;!l  -n  form."  i>  dirccft  d  upward,  inward,  rtnd  a 
little  backward;  its  surface  is  sm«x»tti,  coated  with  cartilage  in  the  recent  state, 
and  ardculates  with  the  glenoid  cavity  of  the  scapula.  "Hie  circumference  of  its 
articular  surface  is  slightly  con8tricte<L  and  is  termed  the  anntomienl  neek^  in  con- 
tradistinetinn  to  tlie  fonj!tri«'tion  which  rxists  below  tlu-  tuberosities.  The  latter 
is  called  the  surgiail  neck,  from  its  often  being  the  seat  of  fracture.  [The  surgical 
heail  of  the  bone,  as  it  should  be  named,  consists  of  the  anatomical  head  and  neck 

'  AnaUMlttlte  are  nnt  apreed  as  to  the  nunil>er  f»f  wntres  of  ostiifit^ntion  for  the  comcoid  and  jwto- 
mma  pwiwanca.  Uumphrv  dcacrihes  ooe  onlj  for  each  pmce^ ;  <  niveilhier  giv«»  one  for  the  onr«- 
mid  bimI  two  for  the  •cronion;  Thane  makw  two  for  the  oorwi-oid,  and  two^  KHnetinMB  three,  for  the 

armmion  ;  and  Bt'vlard  slater  that  in  t^onic  instances  the  cnraoqid  has  three  centres,  additional  one* 

being  formed  Imth  for  the  a|iex  and  the  htk»e  of  the  process. 

'  Tln'iij,'h  tile  hr-ail  i.s  niarly  litTiiisptuTical  in  Inriii,  iiinr'_'in,  as  Priifet«or  Hllliij'hry  1ia>  ^•Ill•\^n, 
ia  by  !)'>  intaiw  u  true  t  ircie.  Ite  grente^t  measiireiiitfiit  from  the  top  of  the  bicipital  gr<K>ve  in  a 
direction  downward,  inward,  and  Itac-kward.  Hen«'e  it  follows  that  the  greatest  elevation  of  the  arm 
tan  be  oUatned  by  rolUng  the  articular  aurfaoe  in  this  direciioa— thit  ia  to  iay,  obiiquelj  upward, 
ootwud,  and  forwanl. 
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and  the  two  tubeixwities.]  li  should  be  remuiubeied,  however,  that  fracture  of  the 
anatmnieal  neek  doa  flometimes,  though  rarely,  occur. 

The  aziatCMaiioal  neck  is  obliquely  directed,  forming  an  obtuse  angle  with  the 
shaft.  It  18  more  distinctly  marked  in  the  lower  half  of  it.<j  circumference  thjin  in 
the  upper  half,  where  it  prc^*uti(  a  narrow  groove,  separating  the  head  from  the 
tuberosities.  Its  circumference  affordfl  attat^ment  to  the  capsular  ligament,  and  ik 
perforated  by  numenjus  vascular  foramina. 

The  greater  tuberosity  is  siriiateil  on  the  (Mitf-r  s'u\v  <•('  tlic  hca-l  ;ind  h^scr 
tuberosity.  Itn  upper  surface  is  rounded  ami  marked  l)y  three  tint  facets,  separated 
by  two  slight  ridges:  the  anterior  lacet  giveH  attachment  to  the  tendon  of  the 
Supraspinatus :  the  middle  one.  to  the  Infraspinatus;  the  posterior  facet  and  the 
siiaft  of  the  bom-  below  it,  to  the  Teres  minor.  The  outi-r  stirfarc  of  the  great 
tuberosity  ia  convex,  rough,  and  continuous  with  tlie  outer  i^ide  of  the  shaft. 

The  looaor  tabercMd^  is  more  prominent,  although  smaller,  than  the  greater : 
it  is  situated  in  front  of  the  head  and  is  dire<'te<l  inwaid  and  forward.  Its  summit 
presents  a  imniiincnt  facet  for  the  insertion  of  the  tendon  of  the  Subscapularis 
muscle.  The  tuberosities  are  separated  from  one  another  by  a  deep  groove,  the 
bicipital  groove,  so  called  from  its  lodging  the  long  tendon  of  the  Biceps  mn!»ele, 
with  which  runs  a  branch  of  the  anterior  circinntlex  artery.  It  commences  above 
]ictw*»on  the  two  tttficrosities,  passes  oblifjuely  downward  and  a  little  inward,  and 
terminates  at  the  junction  of  the  upper  with  the  middle  third  of  the  bone.  It  is 
deep  and  uarniw  at  the  commencement,  and  becomes  shallow  and  a  little  broader  a* 
it  deseeds.  [Its  borders  are  called,  respectively,  the  anterior  and  the  posterior 
bicipital  ridiffs.^  In  the  recent  state  it  is  covered  with  a  thin  layer  of  eartilage, 
lined  by  a  pndongation  of  tiie  synovial  tncnibranc  of  the  shoulder-joint,  and  receivt>s 
part  of  the  teudoms  of  insertion  of  the  Laiissinms  dor^si  and  Pectoralis  major  mus- 
cles. 

[The  two  tuberosities  and  the  bicipital  groove  can  be  well  felt  in  the  living 
modt'l.  unless  he  be  very  fat  or  muscular.] 

The  shaft  of  the  humeruH  \b  almost  cylindrical  in  the  upper  half  of  its  extent, 
prismatic  and  flattened  bdow,  and  presents  three  borders  and  three  sur&ces  for 

examination. 

The  anterior  border  nin«  from  the  front  of  the  <;reat  tuberosity  above  to  the 
coronoid  depression  below,  separating  the  intermil  from  the  external  surface.  Its 
upper  [)art  is  very  prominent  and  rough,  and  forms  the  outer  lip  of  the  bicipital 
groove.  It  is  .sometimes  called  the  pectorul  riiigt\  and  .serves  for  the  attachment  of 
tlu'  tendon  of  the  Pectoralis  major.  About  its  centre  it  fonn-*  the  anterior  lioundary 
of  the  rough  deltoid  impression ;  below,  it  is  smooth  and  rounded,  affording  attach- 
ment to  the  Brachialis  anticus. 

The  eztemcd  border  runs  from  the  back  part  of  the  greater  tuberasity  to  the 
external  condyle,  and  .-separates  the  oxttMnal  from  the  po-^terior  surface.  It  is 
rounded  and  indii>tinctly  markeil  m  its  upper  half,  serving  for  the  attachment  of 
the  external  head  of  the  Triceps  muscle ;  its  centre  is  traversed  by  a  broad  but 
shallow  oblique  depression,  the  mmcido-itpiral  ffrowe  :  its  lower  part  is  marked  by 
a  prominent  rough  !nur;.;in.  a  little  eiirved  from  behind  forward  [tiie  i  rtmuil  con- 
di/luid  ric^tj],  which  presents  an  anterior  lip  for  the  attachment  of  the  Supinator 
longus  above  and  Extensor  carpi  radialis  longior  below,  a  posterior  lip  for  the  Tri- 
ceps, and  an  interstice  for  the  attachment  of  the  external  intermuscular  septum. 

The  internal  border  extends  from  the  les.-<er  tuberosity  to  the  internal  condyle. 
Its  upper  thir  l  i-  marked  by  n  pnmiinent  ridge,  forming  the  inner  lip  of  the 
bicipital  groove,  and  give^  attachiuciit  from  above  downward  to  the  tendout>  of  the 
Lattssimns  dorsi,  Teres  major,  and  part  of  the  origin  of  tlie  inner  head  of  the  Tri> 
ceps.  About  its  centre  is  a  r«ugh  ridge  for  the  attachnjent  of  the  Coraco-brachia- 
ILs,  and  just  below  this  is  .seen  the  entrance  of  the  nutrient  canal,  dirc<  te<l  down- 
ward. Sometimes  there  is  a  second  canal  higher  up.  which  takes  a  similar  direc- 
tion. The  inferior  third  of  this  border  is  raised  into  a  slight  ridge,  which  becomes 
very  prominent  below  [the  itUerual  condyloid  rit^e] ;  it  presents  an  anterior  Up 
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for  the  attachment  of  the  Brachial^  imticu^,  a 
posterior  lip  for  the  mtemal  bead  of  the  Triceps, 
and  an  mteniiediate  spoee  for  the  intenial  inter* 

muscular  septntn 

The  external  surface  i;*  directed  outward 
above,  where  it  is  smooth,  lotnided,  and  covered 

l»y  the  Deltoid  mu^scle ;  forward  and  Otttward 
below,  where  it  is  slii^litlv  roncavc  from  :i'u>ve 
downward,  and  gives  origin  to  ]»art  of  the  iira- 
cbialis  antieus  muscle.  About  the  middle  of 
this  surface  is  seen  a  rough  triangular  iui]>ri«- 
sion  for  the  insfrtion  r.'  tln"  ndti.iil  inii-^rlc, 
and  below  it  the  ujuscuio-sjiiral  gi-<M»ve.  direi'ted 
ohli<|uely  from  behind,  forward,  and  downwaixl, 
and  transmitting  the  muscalo^piral  nerve  and 
superior  profuii'la  n-rr  rv 

The  internal  surface,  less  extensive  than 
the  external,  is  directed  inward  above,  forward 
and  inward  below ;  at  its  upper  part  it  is  nar- 
row and  forms  the  bicipital  groove.  The  nii<I- 
dle  part  of  this  surface  is  slightly  rmigh  for  the 
attachment  of  the  Coraco-l»rachialis ;  iis  lower 
part  is  smooth,  concave,  and  gives  attaehmenl 
to  the  Brachialia  anticus  muscle.' 

Tho  posterior  surfbiCe  (Fig.  *2*>;"))  appears 
Bomewhat  twisted,  ao  that  its  upper  part  is 
directed  a  little  inward,  its  lower  part  back> 
ward  an<l  a  little  outward.  Nearly  the  whole 
of  this  smface  is  covered  by  the  external  and 
internal  headi»  of  the  Triceps,  the  former  of 
which  is  attached  to  its  upper  and  outer  part, 
the  latter  to  its  inner  und  back  part,  the  two 
being  separated  by  tlu-  must  tilo  -piral  groove. 

The  Lower  Extremity  is  tlattene<l  from 
before  backward,  and  curved  slightlv  forward: 
it  terminates  below  in  a  broad  articular  sur- 
face which  is  divided  into  two  ymrts  by  a  slight 
ridge.  Prniectinj:  on  either  si<lc  are  the  external 
and  internal  coml  v  li  s.    The  articular  surface  ex- 

•  A  Binall.  luK>k-slinpe<l  pmoew  of  bone,  vnrvinfi  frnm 
< .iu'-ti'i>ili  I"  (Iiti'i'-i|ii:irit  r>  ni'  ;in  iiuli  in  length,  is  not 
umriM|iiently  foimtl  |ir  jiv  tint;  iVuni  the  inner  surfacv  of 
the  t^Uttfi  of  tlie  huint  rii-  two  inclu>is  above  the  internal 
oondjrle.  It  i«  curved  downward,  forward,  and  inward,  and 
its  pointed  extranitv  is  oimneeted  to  (he  internal  bnrder. 
just  alx)ve  iIh'  inner  conitylc,  hy  a  liKanu'iit  "r  tlfT>'ii> 
bantl,  ronipletiiij.;  :ii>  iircii  llir«>ujrli  whicli  iln-  in.-iiui 
ntrvc  Mini  linifhi.il  :iri<rv  [•av-  when  tlx-v  sir<i<riir<-s 
deviate  Inim  their  iit^tin)  ctnirM;.  SMmetiiiies  Uie  tierve 
alone  is  trnnsnutted  through  it,  or  the  nerve  majr  be 
acconiitanied  by  the  ulnar  interoawHW  arterr  in  caeca 
of  high  divlHirtn  «if  the  hrachial.  A  wet1*n«arlced  frmore 
is  uminlly  I'  uiul  liiml  the  |irooo!<«  in  wliidi  the  nerre 
and  artery  are  i<»ci«etl.  This  space  i»  atialogou-*  to  the 
(iupracondvloid  foramen  in  many  animals,  and  prohahlr 
eervea  in  them  to  protect  the  nerve  and  artery  from  ooti>- 
^.  prenrion  during  the  onntraction  of  the  nin»rl«i  in  tbu 
*  region.  A  detaileil  nccomit  of  this  jm  * f^^s  h  giren  bf 
I)r.  Stnuhers  in  his  Anniomicnl  nnd  t'hji-  ''■/'■'j'-nl  Ofr.«rrm- 
lvmi>,  p.  iiO'J.  An  ar<i>s..rv  p  rrion  nt  ilie  ( 'orn«>-bra- 
cbialin  nuiHcle  is  fre'iueiuly  connected  willi  this  praeet««, 
aooording  to  Mr.  .1  \Von<i  .Invrndef  AnaHmuf  auM  Phfd- 
e^y,  Xo.  1,  Not.,  18G6,  p  47). 
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tendf  Ji  liitU'  l.twt  r  tliiin  tin-  comlyk'S,  and  is  curved  ^lightly  forwar-l.  :is  tf*  <K?cupy 
ih*-"  more  anterior  part  of  the  bone ;  its  greatest  breadth  is  in  the  transverse  dianu-tfr, 
;*U'l  it  is  obliquely  directed,  so  that  its  inner  extremity  occupies  a  lower  level  than  the 
otit4^r.  The  outer  portion  of  the  articular  surface  presents  a  smooth  rounded  eminence 
Tvhich  ha^i  received  the  name  of  the  capitellum,  or  ra-U'rl  head  of  the  humerus:  it 
articulates  with  the  cup-shaped  depression  on  the  head  of  ihe  ntdius,  and  is  limited 
to  the  front  and  lower  part  of  the  bone,  not  extending  as  tar  back  as  the  other  por- 
don  of  the  articular  Bur&ce.  On  the  inner  side  of  this  eminence  is  a  shallow  groove 
in  which  is  received  the  inner  margin  of  the  head  of  the  radius.  The  inner  portion 
of  the  articular  surface,  the  trochh  itr.  present**  n  doop  dopro«s!on  between  two  well- 
markeil  borders.  Tliis  surface  is  convex  from  betbrc  backwarci,  concave  from  side 
to  side,  and  oecnpics  the  anterior,  lower,  and  posterior  parts  of  the  bone.  The 
external  border,  less  prominent  than  the  internal,  corresponds  to  the  interval 
Ketween  the  nidius  and  the  ulnn.  The  internal  border  is  thicker,  tnore  prominent, 
and  consequently  of  greater  length  than  the  external.  The  grooved  portion  of  the 
articular  snrboe  fits  accarately  within  the  greater  sigmoid  cavity  of  the  ulna ;  it  is 
broader  and  deeper  on  the  ]>nstori(>r  than  on  the  anterior  aspect  of  the  bone,  and 

tn(  lined  obliquely  from  behind  forward  and  from  without  inward.  Above  the 
back  part  of  the  trochlear  surface  is  a  deep  triangular  depression,  the  olecranon 
fotm,  in  which  is  received  the  summit  of  the  olecranon  process  in  extension  of  the 
fbraann.  Above  the  front  part  of  the  trochlear  surface  is  seen  a  smaller  depression, 
ihe  etyronoid  fo8»a,  which  receives  the  mrnnnid  process  of  the  ulna  during  flt  xion 
of  the  forearm.  These  tossie  are  8eparate<i  from  one  another  by  a  thin  transparent 
lamina  of  bone,  which  is  sometimes  perforated,  forming  the  mpratrochlear  foramen ; 
their  upper  margins  afford  attachment  to  the  anterior  and  posterior  ligaments  of  the 
•  iKow-joint,  and  thoy  are  lined  in  the  recent  stare  by  the  synovial  membrane  of  this 
articulation.  Abtive  the  front  part  of  the  radial  tuberowity  is  seen  a  sliirht  dopres- 
«ion  which  re<reive«  the  anterior  border  of  the  head  of  the  radius  when  the  iorcarm 
is  strongly  flexed.  The  external  cnndtfle  is  a  small  tubercular  eminence,  less  prom- 
inent  than  the  internal,  curved  a  little  forward,  and  giving  attachment  to  the  exter- 
nal lateral  ligauu  nt  ot  (he  elbow-joint  and  to  a  tendon  common  to  the  origin  of  some 
of  the  extensor  and  supinator  muscles.  The  internal  condifle,  larger  and  more 
prominent  than  the  external,  is  directed  a  little  backward :  it  gives  attachment  to 
the  internal  lateral  ligament,  to  the  Pronator  radii  teres,  and  to  a  tendon  common 
to  the  origin  of  some  of  tln^  flexor  nniseles  of  the  forearm.  The  nliKir  nerve  runs 
in  a  groove  at  the  back  of  the  internal  condyle  or  between  it  and  the  olecranon 
process.  These  eminences  are  directly  contijittous  above  with  the  external  and 
interna)  borders  [/.  e.  the  external  and  inteiTial  supracondifl&id  Tidge»\  The  great 
prominence  i>f  the  inner  one  renders  it  more  linble  tn  fracture. 

Structure. — The  extremities  consist  of  cancellous  tissue  covered  with  a  thin 
cnmpact  layer :  the  shaft  is  composed  of  a  cylinder  of  compact  tissue*  thicks  at 
the  centre  than  at  the  extremities,  and  hollowed  out  by  a  large  medullarfr  canal, 
tri  i -'i  f  v'<'ndft  along  its  whole  length. 

Development. — By  seven  centres  (Fig.  20C):  one  for  the  shaft,  one  for  the 
head,  one  for  the  tuberosities,  one  for  the  radial  head,  one  ftir  the  trochlear  portion 
of  the  ardenlar.snrface,  and  one  for  each  condyle.  The  nucleus  for  the  shaft  appears 
n<-ar  the  centre  of  the  Vione  in  the  ei^'hth  nn  k.  nnd  sofin  extends  fftward  the  extrem- 
ities. At  birth  the  humerus  is  ossified  nearly  in  its  whole  length,  the  extremities 
remaining  cartilaginotis.  At  the  beginning  of  the  second  year  ossification  com- 
mences in  the  head  of  the  bone,  and  during  the  third  year  the  centre  ibr  the  tube> 
ro!*ities  makes  its  appearanre.  nsually  liv  n  single  os«ifie  ]>oiiit,  but  sometimes, 
ace^rding  to  Bdclard,  bv  one  for  each  tuberositv,  that  for  the  lesser  being  small 
and  not  appearing  until  ."^fter  the  fourth  year.  B^-  the  fifth  year  the  centres  for  the 
head  and  tuberosities  have  enlarged  and  become  joined,  so  as  to  form  a  mngle  large 
epiphysis. 

Tlie  lower  end  of  the  humerus  is  developed  in  the  followin;!  manner :  At  the  end 
of  the  second  year  assification  couuuences  in  the  radial  portion  of  the  articular  sur- 
t« 
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face,  and  from  this  point  extends  inward,  so  a*  to  form  tlie  chief  part  of  the  artic- 
ular end  of  the  bone,  the  coatre  for  the  inner  (lart  of  the  articular  surface  not 

appearin<^  until  ahout  the  age  of  twelve.  Os- 
sification commences  in  the  internal  condyle 
about  the  fifth  year,  and  in  the  external  one 
not  until  about  the  tliirteenth  or  fourteenth 
year.  About  the  sixteenth  or  seventeentU 
year  the  outer  condyle  and  both  portions  of 
the  articulatinfT  surface  (havinj:  already  join- 
e<l)  unite  with  the  shaft ;  at  the  eighteenth  yeiir 
the  inner  condyle  beconies  joined,  whiUt  the 
upper  epiphysis,  although  the  first  formed,  is 
not  united  until  about  the  twentictli  year. 

Articulations.- — With  the  L'lennid  cavity 
of  the  scapula  and  with  the  ulna  and  radius. 

Attaobment  of  Musdea — ^To  twenty- 
five:  to  the  greater  tmberosity,  the  Supraspt* 
natu«,  Infrn.'«pinatus,  and  I'eres  minor;  to 
the  ies^^r  tuberosity,  the  Subscapularis ;  to 
the  anterior  bicipital  ridge,  the  Peictoralis 
major;  to  the  posterior  liieijiital  ridge  and 
groove,  the  T-ati'^siinus  doi>i  and  Teres  ma- 
jor; to  the  shaft,  the  Deltoid,  Coraco-bra- 
chialis,  Brachiali»  anticus,  external  and  in- 
tern;!! heads  of  the  Triceps,  Sobanconeus;  to 
the  internal  eondvlr.  the  Pronator  radii  tere^ 
and  common  tendon  of  the  Flexor  carpi  m- 
dialis,  Palmaris  longus.  Flexor  digitorum  sub- 
limis,  and  Flexor  carpi  ulnaris;  to  the  exter- 
na! condyloid  ridi'e,  the  Supinator  lon  jus  and 
E.vttn^or  carj)i  radialis  longior;  to  the  ex- 
ternal condyle,  the  common  tendon  of  the 
Extensor  dirpi  radialis  brevior,  Exteenaor 
communis  digitorum,  Extensor  minimi  digiti,  and  Exten.sor  carpi  ulnaris  a&d  Supi> 
nator  brevis ;  to  the  back  of  the  external  condyle^  the  Anconeus. 


Vmtft  with 


FlMi«f  die  Dcive1opn«int<rftlM  IIuiiMn»ib]r 


The  Forbarm. 

The  Forearm  is  that  portion  of  the  upper  extremity  wliicli  is  .^iituated  between 
the  elbow  and  wrist.   It  is  composed  of  two  bones,  the  ulna  and  the  radius.  [These 


\^Q.  207. 


Angle  St  Elbows. 


Anirle  at  Kneec] 


hones  are  articulated  with  the  himierns.  not  in  a  strai^rht  line,  but  at  an  an_'li»  of 
about  tea  degrees,  so  that  when  tiie  liands  are  turned  with  the  palms  forward  ^supi- 
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nation)  the  two  upjx  r  arms  are  vertical  and  parallel  with  eat'h  other  and  with  the 
axi?  fA'  thf  tniTik,  I'lit  rlie  forearms  diverge.  This  nnirle  at  tht-  elhow  should 
;4lway»  l>e  borne  in  mind  in  examining  fur  fractures  and  dislocutionij  and  in  appl^- 
in>^  isplints  to  the  arm  and  forearm  in  snpmation.  In  pronation  the  angle  dia- 
ap[>cars,  the  hand  being  swung  over  to  the  inside.  At  the  knee  a  .similar  angle 
.if  :i!HMit  ten  degrees  e.xist.**.  but  there  the  thigh«»  sue  convergent  and  the  legs  (fibi.'T>) 
are  vertical  (Fig.  207).'  No  joint  will  better  repay  careful  and  minute  study  iu  the 
living  luodeK  aa  most  of  the  bony  points  described  below  are  accessible  lo  touch  and 
meastirement — a  matter  of  the  utmost  importance  in  injuries  at  or  near  this  joint] 

Tbb  Ulna. 

The  Ulna  (Figs.  208,  209),  so  called  from  its  funning  the  elbow  {&Xci>y,),  is  a 
long  hone,  prismatic  in  fonn,  place<l  at  the  inner  .-i  lc  i.f  the  foronrm.  pinallt  l  with 
the  Hidin."*.  It  is  the  larger  and  loi»ger  of  the  two  bones.  Its  upper  extremity,  of 
great  thickncjis  and  strength,  forms  a  large  part  of  the  articulation  of  the  elbow- 
joint  :  it  <liminishes  in  size  from  above  downward,  its  lower  extremity  being  very 
small  and  ex«  Imbd  from  the  wrist-iuiiit  l*y  the  interposition  of  an  interartieular  fibro> 
cartilage.     Ir  is  ilivisiblp  into  a  shaft  and  two  extremities. 

The  Upper  Extremity,  the  strongest  part  of  the  bone,  presents  for  examination 
two  large  curved  processes,  the  olecranon  process  and  the  coronoid  process ;  and  two 
Concave  articular  caviticv.  tlie  greater  and  lesser  sigmoid  cavities. 

The  Olecranon  Process  ((h/.ii7^.  tlhr.w:  xotUov,  head)  is  a  large,  thick,  curved 
eroiuence  situated  at  the  up{)er  and  back  part  of  the  ulna.  It  rises  somewhat  higher 
than  the  coronoid,  and  is  curved  forward  at  the  summit  so  as  to  present  a  prominent 
tip.  itabsM  being  contracted  where  it  joins  the  shaft.  This  is  the  narrowest  part 
«)f  tho  upper  end  of  tlie  ulna,  and  consequently  the  nio^t  usual  seat  of  fracture. 
The  posterior  surface  of  the  olecranon,  directed  backward,  is  triangtdar,  smooth, 
sttbentaneous,  and  covere<l  hy  a  bursa.  Its  upper  surface,  directed  upward,  is  of  a 
qnadrilatenl  form,  marked  behind  by  a  rou^h  impression  for  the  attachment  of  the 
Triei'ps  miuscle,  and  in  front.  ne;ir  the  mnrLnn,  by  a  slight  tniitever^e  groove  for  the 
attachment  of  part  of  the  posterior  ligament  of  the  elbow-joint.  Its  anterior  sur- 
fiice  is  smooth,  concave,  covered  with  cartilage  in  the  recent  state,  and  forms  the 
upper  and  back  part  of  the  great  sigmoid  cavity.  Tlie  lateral  borders  present  a 
continuation  of  the  snme  groove  that  was  seen  on  the  uiai  irin  of  the  supeiiitr  sur- 
face; they  .serve  for  the  attachment  of  ligaments — viz.  the  back  part  of  tlie  inter- 
nal lateral  ligament  internally,  the  posterior  ligament  externally.  To  the  inner 
border  is  alsu  attached  a  part  of  the  Flexor  carpi  ulnaiis,  while  to  the  outer  border 

is  attacht  il  the  Atif  tu  n  -. 

The  Coronoid  Process  {xofnovr^,  anything  hooked  like  a  crow  s  beak  [and  eWoc, 
Ijkejj  IS  a  rough  triangular  eminence  of  bone  whi<h  ])roiect8  horizontally  forward 
from  the  upper  and  front  part  of  the  ulna,  forming  the  lower  part  of  the  great  sig- 
moid cavity.  It-  base  is  continuous  with  the  shaft  and  of  considerable  strength,  so 
much  j*o  that  fracture  of  it  is  an  accident  of  rare  occurrence.  Its  apex  is  [>niirfed, 
slightly  curved  upward,  and  received  into  the  coronoid  depression  of  the  liunierus 
in  flexion  of  the  forearm.  Its  upper  surface  is  smooth,  concave,  and  forms  the 
lower  part  of  the  great  sigmoid  cavity.  The  under  surface  is  concave,  and  marked 
internallv  )>v  n  rouirlf  impression  f(U'  the  insertion  of  the  T^racliiiili.s  anticus.  At  the 
junction  of  this  surface  with  the  shaft  is  a  rough  eminence,  tlie  tnUrcle  of  the  ulnOy 
for  the  attachraoit  of  the  oblique  ligament.  Its  outer  surface  presents  a  narrow, 
oblong,  articular  depression,  the  lesser  siijtnoitl  cavity.  The  inner  surface,  hy  its 
promiiipnt  free  margin,  serves  for  the  attachnicnt  cf  part  of  tlic  intenial  lateral 
ligament.  At  the  front  part  of  this  surface  is  a  small  rounded  eminence  for  the 
atta<^ment  of  one  head  of  the  Flexor  digitorum  sublimis ;  behind  the  eminence,  a 
depression  for  part  of  the  origin  of  the  Flexor  profundus  digitorum ;  and,  descend- 

'  The  angles  si  the  elbow  snd  the  knee  dioold  be  ten  degreea,  but  are  exsggetmted  to  emphaake 

them. 
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bjz  from  the  eminence,  a  ridr^e  which  gives  attachment  to  one  head  of  the  Pronator 

riJii  t€'re*.  ( ►ccii.sionall v,  the  Flexor  lon^ii.«i  pollicis  arises  from  the  lower  part  of 
llie  r^^ronoi*!  prorc«j<  by  a  rnijiifleil  bundle  of  muscular  fibres. 

Tlie  Greater  Sigmoid  Cavity,  so  called  from  its  re^^embknce  to  the  old  shape 
of  ibe  Oreek  letter  w  a  semilanar  depression  of  large  size  formed  by  the  olecra- 
non tiud  coronoid  processes,  and  servintr  for  artictdation  with  the  troclilear  eurface 
of  tbe  huraenis.  About  the  middle  of  eitbor  l;it«  ml  border  of  this  cavitv  is  a  notch 
vbicb  coutracts  it  somewhat  and  server  to  indicate  tiie  juuctioti  of  the  two  processes 
«f  which  it  is  formed.  Tbe  cavity  is  concave  from  above  downward,  and  divided 
ililQ  t«o  lateral  palts  by  a  smooth  devated  rid^e  which  runs  from  the  summit  of  the 
<decnDon  to  the  tip  of  the  coronoid  proci^s.  Of  tb«  --('  two  portions,  the  internal  is 
tliebrger;  it  is  slightly  concave  transversely,  the  external  portion  beiug  convex 
above,  slightly  concave  bdow. 

The  Looaor  Sigmoid  Gavitisr  is  a  narrow.  oblon<r,  articular  depression  placed 
on  tbe  outer  side  of  the*cornnoi»l  process  and  scrviii.:  for  nrticulation  with  the  bt-ad 
of  the  radius.  It  is  concave  from  before  backwanl.  and  its  extremities,  which  are 
inominent,  fterve  for  the  attachment  of  the  orbicnlar  ligament. 

The  shaft  is  prismatic  in  form  at  its  upper  part,  and  curved  from  behind  for- 
wan!  and  from  ;vithiii  outward,  so  m  to  be  convex  behind  and  extt  i  iially ;  its  cen- 
tral part  is  quite  straight,  its  lower  [>art  rounded,  smooth,  and  bent  a  little  outward; 
it  tapers  gradually  from  above  downward,  and  presents  for  examination  three  bor- 
ders and  three  surfaces. 

Tlif  anterior  border  commences  above  nt  tbe  prominent  inner  angle  of  the 
wroDoid  process,  and  terminates  bfbnv  in  tVont  of  the  styloid  ]>rocess.  It  is  well 
marked  above,  smooth  and  rounde*l  in  the  niiddle  of  its  extent,  and  affords  attach- 
nwot  to  tbe  Flexor  profondus  digitorum :  its  lower  fourth,  bounded  by  an  oblique 
rid;!* .  SLrvcs  f  >r  the  attachment  of  the  Pronator  quadratus.  It  separates  the  ante- 
rior tV'tin  tin-  internal  surface. 

Tbe  posterior  border  commences  above  at  the  apex  of  the  triangular  surface  at 
the  back  part  of  the  olecranon,  and  terminates  bdow  at  the  back  part  of  the  styloid 
process;  it  is  well  marked  in  the  upper  three- fourths,  and  gives  attachment  to  an 
aponeurosis  common  to  the  Flexor  carpi  ulnaris,  the  Exten«or  carpi  ulnaris.  and 
the  Flexor  profundus  digitorum  muscles ;  its  lower  fourth  is  smooth  and  rounded. 
This  bordw  separates  the  internal  fnm  the  posterior  sur&ce.  [It  is  subcataneons, 
casi  be  readily  felt  thiongboat  the  entire  length  of  the  bone — a  point  of  great 
Talue  in  injuries.] 

The  external  or  interosseoua  border  commences  above  by  two  lines,  which 
converge  one  from  each  extremity  of  the  lesser  sigmoid  cavity,  enclosing  between 
ften  a  triangular  space  for  the  attachment  of  part  of  the  Supinator  brevis,  and 
tensinates  below  at  tbe  uiiibne  of  the  head  of  tlie  ulna.  Its  t\so  middle  fourths  are 
T€ty  prominent,  and  serve  for  the  attachment  of  the  interosseous  membraue ;  its 
Wer  fourth  is  smooth  and  rounded.  This  border  separates  the  anterior  from  the 
parterior  surface. 

The  anterior  surface,  inncb  broader  above  than  below,  is  concave  in  the  upper 
three-fourths  ui  its  extent,  an<i  affords  attachment  to  the  Flexor  profundus  digito- 
wni;  its  lower  fourth,  also  cfmcave.  to  the  Pronator  ((uadratus.  The  lower  fourth 
!!» !*eparate<l  from  the  remaining  portion  of  the  bone  by  a  prominent  ridge  directed 
oblii|tn  ly  from  above  downward  and  inward ;  this  ridge  niarks  the  extent  of  attaeh- 
BK'nt  of  the  Pronator  above.  At  tbe  junction  of  the  upper  with  the  middle  third 
flf  the  boue  Ls  the  nutrient  canal,  directed  obliquely  upward  and  inward. 

The  pofltnior  mirflMe,  directed  backward  and  outward,  is  broad  and  concave 
aliove.  .Homc'what  narrower  and  convex  in  the  middle  of  its  i  ourse.  narrow,  smooth, 
wid  rounded  l>elow.  It  presents  above  an  ohliqu*-  rid<je  which  runs  from  the  pos- 
terior extremity  of  the  lesser  sigmoid  cavity  downward  to  the  posterior  border;  the 
triaQgnlar  surnce  above  this  ridge  receives  the  insertion  of  the  Anconeus  musde, 
wbilst  the  ri<lge  itflelf  affords  attachment  to  the  Supinator  brevis.  The  surface  of 
bone  below  this  is  subdivided  by  a  longitudinal  ridge,  sometimes  called  the  perptn 
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dicmhar  tine,  into  two  parts :  the  internal  part  is  smooth,  concave,  and  gi?^  origiD 
to  (occasionally  i-*  merely  covered  by)  the  Extensor  carpi  ulnaris ;  the  external  por- 
tion, wider  and  rougher,  gives  atta.chmcnt  from  above  downward  to  part  of  the 
Sopinator  brevis,  the  Extensor  ossts  metacarpi  poUicis,  the  Extensor  secandi  inter* 
nouii  pollici^,  and  the  Extensor  indicia  niiisdes. 

The  internal  surface  is  broad  an<l  concave  8ho%'p,  nsirmw  and  convex  below. 
It  gives  attachment  by  it«  upper  three-fourths  to  the  Flexor  profundus  digitorum 
nnttcle:  its  lover  fourth  is  sttbcutaneous. 

The  Lower  Extremity  of  the  ttlna  is  of  small  sise  and  excluded  from  the  artio- 
ulatinrt  of  the  wrist-joint.  It  pre^ients  for  exaitiiiintinTi  two  eminences,  the  outer  nnd 
Lu^r  of  which  is  a  roundeil  articular  eminence,  termed  the  head  of  the  ulna;  the 
inner,  narrower  and  more  projectiug,  is  a  non-artiealar  eminence,  the  ti^Und  proeetB, 
The  head  presents  an  articular  facet,  part  of  which,  of  an  oval  form,  i.s  directed 
doumvurd  and  plays  on  the  surface  of  the  triangular  fibrti-(  .n  tilage,  which  sepa- 
rate* it  from  the  wrist-joint ;  the  remaining  portion,  directed  outward,  is  narrow, 
convex,  and  received  into  the  i^igmoid  cavity  of  the  radius.  The  styloid  jyrocea 
projects  from  the  iniu  r  and  back  part  of  the  bone,  and  descends  a  little  lower  than 
the  brad,  tt'itniiiatiiiji:  in  a  mtinded  sniiiiiiii  ^v]li(•h  aflords  aftachment  to  the  internal 
lateral  ligament  of  tin-  wrist.  Tlic  bead  is  sojjarated  from  the  styloid  process  by  a 
depr^ion  for  the  atiachmeut  of  the  triungular  interarticular  fibro-cartilage,  and 
benind  bj  a  shallow  groove  for  the  passage  of  the  tendon  of  the  Extmsor  carpi 
alnaris.  [When  the  hand  is  i^upine.  the  elevation  seen  at  the  lower  end  of  the 
nlna  is  tlir  styloid  process;  but  when  the  hand  is  prone,  a  similar  but  more  frb">bu- 
lar  elevation  in  the  same  place  is  the  head  of  the  ulna,  the  styloid  process  being 
then  antero^xtemal.  This  change  of  relation  can  be  wdl  studied  in  the  living 
]Do<]el.  as  well  as  seen  in  an  arfi<  ii1ated  skeleton.] 

Structure. — Similar  to  that  of  the  other  lon«x  bones. 

Development. — ^By  three  centres :  one  for  the  shaft,  one  for  the  inferior  extrem- 
ity, and  one  for  the  olecranon  TFig.  210).  Ossification  commences  near  liie  middle 
of  the  diafl  about  the  eightn  week,  and 

soon  extends  through  the  greater  part  of 
the  bone.  At  hinli  the  cuds  are  cartilagi- 
nous. About  the  fourth  year  a  separate 
os^-«>iis  nucleus  appears  in  the  middle  of 
the  head,  which  soon  pxtcnds  into  the  sty- 
loid process.  About  the  tenth  year  ossifio 
matter  appears  in  the  olecranon  near  its 
extremity,  the  chief  part  of  this  process 
being  formed  from  an  extension  of  the 
shaft  of  the  bone  into  it.  At  about  the 
sixteenth  year  the  upper  epiphysis  becomes 
joined,  and  at  about  the  twentieth  year  the 
lov^or  one. 

Articulations. — With  the  humerus  and 
radius. 

Atteofament  of  HusoImi.— To  sixteen: 

to  the  olecranon,  the  Triceps,  Anconeus, 
and  one  head  of  the  Flexor  carpi  ulnuris; 
to  the  coronoui  process,  the  lirachialis  anti- 
ons.  Pronator  radii  teres,  Flexor  sublimis 
digitomm,  and  Flexor  profundus  digito- 
nim.  oecftsionally  also  the  Flexor  longus 
pollicis  ;  to  the  shaft,  the  Flexor  profundus 
£gitomm.  Pronator  quadratus,  Flexor  carpi 
ulnaris.  Extensor  carpi  nhiaris,  Anconeus, 
S'lj  inator  brevis,  Exten-^or  o<Jci«  nietn^nrpi 
puUicis,  £xten8or  secuudi  iuternodii  poUicis,  and  Extensor  indicis. 


Fig.  210. 
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Tbb  Badidb. 

The  Badivs  (radim^  a  ray,  or  spoke  of  a  wheel)  is  situated  on  the  outer  side  of 
the  forearm,  lying  parallel  with  the  ulna,  which  exceeds  it  in  leDgtli  and  size.  [It 
lies  nearly  parallel  with  the  ulna  in  the  anntninicnl  ]K>siition — /.  e.  the  tlnimh  tiimetl 
out.  When  the  hand  is  pronated — i.e.  thumb  in — the  radius  crosses  the  ulna,  fonn- 
iug  a  very  long  X.]  Its  upper  end  is  small,' and  forms  only  a  small  part  of  the 
elbow-joint,  but  its  lower  end  I5  large,  and  forms  the  chief  part  of  the  wrist.  It  is 
one  (if  the  loiirr  bones,  prismatic  in  form,  slightly  curved  longitudinallj,  and)  like 
other  hnv^  l)oms.  has  n  shaft  and  two  extremities. 

Tlie  Upper  Extremity  presents  a  head,  neck,  and  tuberosity.  The  head  'i»  of 
a  cylindrical  form,  depreaeed  on  iu  upper  surfiuie  into  a  shallow  cup  wbieh  articu- 
lates with  the  capitellum  or  radial  head  of  the  humerus.  Around  the  circumference 
of  the  head  is  a  stnootli  articular  .surface  coated  with  eartihice  in  the  recent  state, 
broad  iuternally  wiiere  it  rotates  within  the  lesser  sigmoid  cavity  of  the  ulna,  narrow 
in  the  rest  of  its  cireumferenoe  to  play  in  the  orbicular  ligament.  Tbe  head  is  sup- 
ported on  a  round,  smooth,  and  constricted  portion  nf  hi>iie  <  alled  \]\c  neck,  which 
presents,  behind,  a  slight  ridtre  for  the  nttnrlunriit  ot"  ]);irt  of  tlie  Stijiiiiatnr  brevis. 
Beneath  the  neck,  at  the  inner  and  front  .ispcct  of  the  bone,  is  a  rough  eminence, 
the  hieipikU  tvbenmty.  Its  surface  is  divided  into  two  parts  by  a  vertical  ltne>~« 
posterior  Toagb  portion  for  the  insertion  of  the  tendon  of  the  Biceps  muscle ;  and 
an  anterior  smooth  portion,  on  which  a  bursa  is  interposed  lietween  the  tondon  an  1 
the  bone.  [The  head  of  the  bone  ia  always  marked  by  a  dimvhy  where  it  can  be 
readily  felt,  and  its  rotation  or  non-rotation  with  the  lower  eoa  be  d^ermiiMd— • 
matter  of  importance  in  injuries.  This  dimple  is  very  marked  in  esctenfion,  bat 
disappears  by  the  time  semiflexion  is  reached.] 

The  shaft  of  the  bone  is  prismoid  in  form,  narrower  above  than  below,  and 
slightly  curved,  so  as  to  be  convex  outward.  It  presents  three  surfaces,  separated 
bv  three  borders. 

ft' 

The  anterior  border  extpnil.^j  from  the  lower  part  nf  the  tuberositv  ahove  to  the 
anterior  part  of  the  bsi-se  of  the  styloid  process  below.  It  separates  the  anterior 
from  the  exteruul  surface.  Its  upper  third  is  very  prominent,  and  from  its  oblique 
dir(  ( tioii.  ilovrnward  and  outward,  has  received  the  name  of  the  oblique  line  of  the 
radius.  Tt  gives  attachment  externally  to  tlie  Supinator  hrevis:  internally  to  the 
Flexor  longus  [)ollicis;  and  between  these  to  tlie  Flexor  digitorum  sublimis.  The 
middle  third  of  the  anterior  border  is  indistinct  and  rounded.  Its  lower  fourth  is 
sharp,  prominent,  affords  attachment  to  the  Pronator  quadratus,  and  terminates  in  a 
small  tnberelc,  into  wliicli  is  inserted  the  tendon  of  the  Supinator  longus. 

The  posterior  border  coramencoa  above,  at  the  back  part  of  the  neck  of  the 
radius,  mid  Lci  minates  below^,  at  the  posterior  part  of  the  base  of  the  styloid  pro- 
cess; it  separates  the  posterior  fh)m  the  external  surface.  It  is  indistinct  above  and 
below,  but  well  marked  in  the  mi<l<11e  third  of  the  bone. 

The  internal  or  interosseoxis  border  eoTunienccs  above,  at  the  back  part  of  the 
tuberosity,  where  it  is  rounded  and  indistinct,  bevonies  sharp  and  proniineht  a.s  it 
descends,  and  at  its  lower  part  divides  into  two  ridges,  which  descend  to  the  anterior 
and  posterior  margins  of  the  siirni  'ld  cavity.  This. border  separate-'^  the  anterior 
from  the  posterior  sui-face,  an  l  iia>  the  interosseous  membrane  attached  to  it 
throughout  liie  greater  part  of  its  extent. 

The  anterior  eurfkoe  is  narrow  and  concave  for  its  upfier  two-thirds,  an<l  gives 
attachment  to  the  Flexor  longus  poUicis  muscle:  lielow.  it  is  broad  and  flat  and 
give*  Hftarhnient  to  tlie  l*rnnafor  f|iiadratM«.  At  tlie  J  miction  of  tlie  ii|>per  ninl 
middle  thirds  of  this  surface  is  the  nutrient  foramen,  which  is  directed  obii(|uely 
upward. 

The  posterior  surfkce  is  rounded,  convex,  and  smooth  in  the  upper  third  of  its 
extent,  and  covered  by  the  Su)iinator  V>re\  is-  niii-ele.  Its  middle  tliird  is  broad, 
slightly  concave,  atjd  gives  attachment  to  the  Extensor  ossis  metncarpi  pollirjy 
above,  the  Extensor  primi  internodii  pollicis  below.     Its  lower  third  is  broad. 
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eoavex,  and  covered  by  the  tendons  of  the  museleBf  which  snbsequentlj  run  in 

tbc*  proo\>-.  '«n  ♦'if  Imw^t  I'Tul  of  the  hnno. 

The  extem&l  surface  is  rounded  and  convex  throughout  lin  entire  extent.  It.s 
upper  third  gives  attachment  to  the  Supinator  hrevis  muscle.  About  its  centre  xa 
eeen  a  rough  ridge  for  the  insertion  of  the  Pronator  radii  teres  musde.  Its  lower 
part  Ls  nurrow,  and  onvorrd  by  tlio  tr-nilnns  of  the  Extensor  ossis  metacarpi  pollicis 
and  Extensor  prinii  interno<iu  pollicis  muscles. 

The  Lower  Extremity  of  the  radius  is  large,  of  t^uadi  ilateml  form,  and  pro- 
vided with  two  articular  surfaces — one  at  the  extremity  for  articulation  with  the 
rar|»iis.  nn<l  one  ;if  the  inner  si'lc  of  thr  bone  for  articulation  with  tlie  ulna.  The 
carpal  articular  surface  is  of  triangular  form,  concave,  smooth.  mv\  divided  by  a 
sli^rht  antero-posterior  ridge  into  two  paits.  Of  these,  the  e.vtcnial  is  large,  of  a 
triantrilar  form,  and  articulates  with  the  scaphoid  bone;  the  inner,  smaller  and 
quadrilaienil,  articulates  with  the  semilunar.  The  articular  surface  for  the  ulna  is 
calle»l  the  aupnoi'd  cavitif  of  th»'  ni'lius;  it  is  narrow,  concave,  smnoth,  nnfl  articu- 
Ute6  with  the  head  of  the  ulna.  The  circumference  of  this  end  of  the  bone  pre- 
aetits  three  surfaces — an  anterior,  external,  and  posterior.  The  antei4or  mtjace^ 
rough  and  irregular,  affords  attachment  to  the  anterior  ligament  of  the  wrist>joint. 
Tlie  external  ^urfarf  is  prolonge<l  oblirjucly  downward  into  a  strong  conical  y»ro- 
je<nion,  the  ntyhid  proeenSy  which  gives  attachment  by  its  base  to  the  tendon  of  the 
Supinator  longns,  and  by  its  apex  to  the  external  lateral  ligament  of  the  wrist-joint. 
The  outer  surface  of  this  process  is  marked  by  two  grooves,  which  run  obliquely 
d<»wnward  and  forward,  and  are  separate<l  from  one  another  by  an  rh  vat»  d  ridge. 
The  anterior  one  gives  passage  to  the  tendon  of  the  £xtensor  (mis  roetacarpi  pol- 
licis, the  posterior  one  to  the  tendon  of  the  Extensor  primi  intemodii  pollicis.  The 
posterior  Hurfart-  is  ( onvex,  affords  attachment  to  the  posterior  ligament  of  the  wrist, 
and  i'--  markrd  by  tlirt  c  grooves.  Proceeding  6om  Without  inward,  the  first  groove 
ii»  broad,  but  shallow,  and  subdivided  into 


Flo.  211. 


two  by  a  slightly  elevated  ridge:  the  outer 
of  these  two  transuiits  the  tendon  of  the 
Kvr<'n:snr  carpi  radialis  lonfriur.  tlio  inner 
the  tendon  of  the  Extensor  carpi  ra«iialis 
brevior.  The  second,  which  is  near  tho 
centre  of  the  bone,  is  a  dt  i  p  but  narrow 
grtHive  directed  obli(|iMly  from  abovt% 
downward  and  outward  ;  it  transmits  the 
tendon  of  the  Exten.sor  hecuudi  intemodii 
pollicis.  The  third,  lying  most  inter* 
nally,  is  a  broad  groove  for  the  pas-sage 
*>f  tlie  tendons  of  the  Extensor  indicis, 
Extensor  communis  digitorum,  and  Ex- 
tensor minimi  digiti,  the  tendon  of  the 
last-named  muscle  passing  through  the 
groove  at  the  point  nf  articidation  of  the 
radius  with  the  ulna  and  lying  in  a  sepa- 
rate sheath  of  the  annular  ligament. 

Structure. ^ — Similar  to  that  of  the 
other  long  bones. 

Development  (Fig.  211). — By  three 
centres:  one  for  the  shaft,  and  <me  for 
each  extremity.  That  for  the  shaft 
makes  its  appearance  near  the  ecnfre 
of  the  bone,  soon  after  the  development 
of  the  humerus  commences.  At  birth 
the  shaft  is  ossified,  but  the  ends  of  the  bone  are  cartiI.'t|zinous.  About  the  end  of 
thf  «prond  year  ossification  eomtiiencf^j  in  llic  1ow«t  epi['liy-i>.  and  about  the  fifth 
year  iu  the  upper  one.    At  the  age  of  seventeen  or  eighteen  the  upper  epiphysis 
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becomes  joined  to  llie  abaft,  the  lower  epiphysis  beooming  united  about  the  twentieth 

year. 

Artioiilationa. — With  four  bones :  the  humerus,  ulna,  scaphoid,  and  semilunar. 

Attachment  of  Muaolea. — ^To  nine;  to  the  tuberosity,  the  Bieeps;  to  the 
oblique  ridge,  the  Supinator  breviS)  Flexor  sublimls  digitorum,  and  Flexor  longus 
pollicis;  to  the  shaft  (itii  anterior  surface),  t!ie  Flexor  longus  polliriH  an*!  Prf>n;itor 
quadratua ;  (its  posterior  surface),  the  Extensor  ossis  metacarpi  poilicis  and  Extensor 
primi  intemodii  poUieis ;  (its  outer  surface),  the  Pronator  radii  teres ;  and  to  the 
styloid  prooess,  tne  Supinator  longus. 


THE  HAOT. 

The  glceletnn  of  the  Hand  is  subdivi<le(l  irito  three  f^ecrments — the  C:irpn«>  nr 
wrist-bones,  the  Metacarpus  or  bones  of  the  palm,  and  the  Phalanges  or  bones  of 
the  fingers.    [The  anatomical  position  of  the  hand  is  with  the  thumbs  oat  and 
.  palms  forward?) 

Thb  Oabfds. 

The  bones  of  the  Carpus  (xa/zror,  the  wrist),  eight  in  number,  are  arranged  iq 

two  rows.    Those  of  the  upp«:  row,  enumerated  from  the  radial  to  the  ulntfr  side, 

arc  the  scaphoid,  semilunar,  cuneiform,  an<1  pisiform;  those  of  the  lower  row, 
enumerated  in  the  same  order,  are  the  trapezium,  trapezoid,  os  magnum,  and 
unciform. 

Common  Oharactkr^  of  thk  Carpal  Bones. 

Each  bone  (excepting  the  pisiform)  presents  six  surfaces.  Of  these,  the  ante- 
rior or  pahiiar  and  the  posterior  or  dorsal  arc  rough  for  ligamentous  attachment, 
the  dorsal  surface  being  generally  the  broader  of  the  two.  The  mperior  [or  prozi- 
mat\  and  inferior  [or  distaf]  are  articular,  tlie  ?:iiporirir  generally  convex,  the  infe- 
rior concave;  and  the  intcrnnl  and  external  arc  ;ils..  ;irticiil:ir  when  in  contnct  with 
contiguous  bones,  otherwise  rough  and  tubercular.  Their  hiructure  in  all  is  similar, 
consisting  of  cancellous  tissue  enclosed  in  a  layer  of  compact  bone.  Each  bone  is 
also  developed  from  a  single  centre  of  ossification. 

Bo>rES  OF  THE  Upper  Row  CFigs.  212,  213). 

The  Scaphoid  {axaifi^.  a  hoiit,  ami  dooz.  like)  is  tlic  laiL'cst  linnf*  of  the  first 
row.  Tt  lias  itHcivcd  itsS  name  from  its  fancied  resemblance  to  a  iioat,  hoinp  hmar} 
at  one  end  ami  narrowed  like  a  prow  at  the  opposite.  It  is  situated  at  the  upper 
and  outer  part  of  the  carpus,  its  direction  being  from  above  downward,  outward, 
an<l  forwanl.  The  superior  surf'"-.-  ]<  cnnvex.  smooth,  of  triangular  shape,  and 
articulates  \vitl\  the  lower  end  of  the  radius.  The  inferior  surf  are.  directcfl  tlnwn- 
ward,  out  ward,  and  backward,  is  smooth,  convex,  also  triangular,  and  divided  bv  a 
slight  ridge  into  two  parts,  the  external  of  which  articulates  with  the  trapesium, 
the  inner  with  the  trapezoid.  The  posterior  or  dorsal  surface  presents  a  narrow, 
rough  groove  which  runs  the  entire  hrenthh  of  the  bono  nntl  serves  for  the  attach- 
ment 01  ligaments.  The  anterior  or  palmar  surface  is  concave  above,  and  elevated 
at  its  lower  and  outer  part  into  a  prominent  rounded  tubmle,  which  projects  for- 
ward from  the  front  of  the  carpus  and  gives  attnchment  to  the  anterior  annular 
ligament  of  the  wrist.  The  external  surfaee  is  rough  and  narrow,  and  frives  attach- 
ment to  the  external  lateral  ligament  of  the  wrist.  The  internal  surface  pre^nts 
two  articular  facets ;  of  these,  the  superior  or  smaller  one  is  flattened,  of  SMsiluiuur 
form,  and  articulates  with  the  semilunar;  the  inferior  or  larger  is  concave,  forming 
wiA  the  semilimar  bone  a  concavity  for  the  Ik  ad  of  the  os  magnum. 

To  ascertain  to  which  side  the  bone  belongs,  hold  it  with  the  superior  or  radial 
convex  articular  surface  upward,  and  the  posterior  surface— 4.  «.  the  narrow  non- 
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Plo.  212. 


articular  grooved  surface — toward  you.  The  tubercle  on  the  outer  surface  pointa  to 
the  side  to  which  the  bone  belongs.' 

'  In  these  directinnA  each  hone  is  supposed  to  be  placed  f n  Its  nainnl  fmsitifln  \  Chat  ^  iodh  a 

t>||^itil'1l  ;is  it  wdijM  (>i'('ii|>v  witcn  tin-  :i riu  is  hanging  by  the  iii<lc,  the  I'orearni  in  a  rmution  of  fllljli* 
nauon,  tltc  (humb  being  direcled  uuiwani  ami  the  palm  of  Uie  hauU  looking  forward. 
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Articulations. — Witli  five  bonof :  the  radius  ftbove,  trapexium  and  trapesoid 
below,  OS  magnum  and  semilunar  iaterimlly- 

The  SemSuiuur  {sfmiy  half ;  luna,  mooii)  bone  may  be  diBtinguished  by  its  deep 
ooncavily  and  cresoentie  outline.    It  is  aituated  in  the  centre  of  the  upper  row  of 

the  carpris,  bptweon  the  scaphoid  and  cuneiform.  The  stitpi'n'or  mrfnrr.  convex, 
smooth,  and  bounded  by  four  e<lges,  articulates  with  the  radius.  The  inferior  titr- 
face  is  deeply  concave,  and  of  gresiter  extent  from  before  backward  than  tmiie* 
Tersely ;  it  articulates  with  the  bead  of  the  os  magnum,  and  by  a  long  narrow  lacei 
(separated  hv  ri  ridrro  from  the  freneral  surfacf)  witli  the  unciform  hone.  The  ant,-'' 
rinr  or  /xi/i/idr  and  pogterior  or  dorml  Hurfaceif  are  rough,  for  the  attachmont  of 
ligameats,  the  Ibnuer  being  the  broader  and  of  somewhat  rounde<l  fonn.  The 
external  eurfaee  presents  a  narrow,  flattene^l,  semilunar  fiuiet  for  articulation  witb 
the  scaphoid.  Tlie  internal  surface  is  marked  by  a  smooth,  quadrilateral  iacet,  for 
articulation  with  tlie  CTineiform. 

Hold  it  with  the  convex  articular  surface  for  the  radios  upward  and  the  narrow- 
est non-articular  snrftce  toward  you.  The  semilunar  ftcet  for  the  scaphoid  will  bt 
on  the  side  to  which  the  bone  belongs. 

Articulations. — With  five  bones :  the  radius  above,  08  msgnnm  and  unciform 
below,  .scaphoid  and  cuneiform  on  either  side. 

The  Ouneifbrm  (euneue,  a  wedge,  and/ofwa,  likeness)  may  be  distinguished  by 
its  pyramidal  shape  (VOg  Pyramute^  and  by  its  having  an  OTsl^  isdated  &cet  for 
articulation  with  the  pisiform  bone.  It  is  situated  at  the  upper  Hud  inner  >»ide  of 
the  carpus.  The  gupfrior  mrface  presents  an  internal,  rough,  non-articular  por- 
tion, and  an  external  or  articular  portion,  which  is  convex,  smooth,  and  articulates 
with  the  interardcular  fibro-cartilage  of  the  wrist.  The  inferior  surface,  directed 
outward,  is  concave,  sinuoti'^ly  eiir\  <  }.  and  smooth,  for  articuhuion  with  the  unci* 
form.  The  posterior  or  dorsal  mrface  is  rough,  for  the  attachment  of  ligaments. 
The  anterior  or  palmar  surface  presents  at  its  inner  side  an  oval  facet,  for  articula- 
tion with  the  pisiform,  and  is  rough  externally,  for  ligamentous  attachment.  The 
external  !<urf(r<u\  the  base  of  the  pyramid,  is  marke<l  by  a  flat,  quadrilateral,  smooth 
facet,  for  articulation  with  the  semilunar.  The  internal  surfact\  the  summit  of  the 
pyramid,  is  pointed  and  roughened,  for  the  attachment  of  the  internal  lateral  liga- 
ment of  the  wri.st. 

Hold  the  hone  witli  the  .surfice  supporting  the  pisiform  facet  away  from  you,  and 
the  concavo-convex  surface  for  the  unciform  downward.  The  base  of  the  wedg^(».  *». 
the  broad  end  of  the  bone)  will  be  on  the  side  to  which  it  belongs. 

Aitioulations. — With  three  bones :  the  semilunar  extemallT,  the  pisifiyrm  in 
front,  the  unciform  helow ;  and  witli  the  triangular  interarticolw  fibrtHaurtilage, 
which  st'par>*(  -  i'  fVoni  the  lower  end  of  the  ulna. 

The  Pisiloim  {juHum,  a  pea;  fonna,  likeness)  may  be  known  by  its  small  size 
and  by  its  presenting  a  single  articular  iacet.  It  is  situated  at  the  anterior  and 
inner  side  of  the  carpus,  is  nearly  circular  in  form,  and  presents  on  it.s  j'osterior  j»«r- 
face  a  8m<«>th  oval  facet,  for  artienh.ttion  with  the  cuncifonn.  Thi!^  facet  appmachc* 
the  superior,  but  uut  the  inlVrior,  border  of  the  bone.  The  antt  rior  or  palmar  surface 
is  rounded  and  rough,  and  gi  ves  attachmmkt  totfaeanterior  annularligaraent  Theoufrr 
and  inner  surfaces  are  also  rough,  thefonner  being  convex,  the  latter  u.sually  concave, 

Hohl  tlio  hoiw  with  the  po«»torior  surface,  that  which  pr^t  nts  the  articidar  t"a<  t>t, 
toward  you,  in  such  a  manner  that  the  faceted  portion  of  the  surface  is  uppermost. 
The  outer,  convex  surface  will  point  to  the  side  to  which  it  belongs. 

Articulations. — With  one  bone,  the  cuneiform. 

Attachment  of  Muscles. — To  two :  the  Flexor  carpi  ulnaris  and  Abductor 

minimi  digiti,  and  to  the  anterior  annular  ligament. 

Boxes  of  the  Lower  Row  (Fi-s.  -12. 

The  Trapezium  (r//a-T£^«,  a  table)  is  of  very  irr<^uhir  form.  It  may  be  distin- 
guished by  a  deep  groove,  for  the  tendon  of  the  Flexor  carpi  radialis  muscle,    jt  is 
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ntmted  «t  the  external  and  inferior  part  of  the  carpus,  hctwccn  the  scaphoid  and 
fir?t  metacarpal  bone.  The  superior  surface,  concave  and  smooth,  is  direct^vl  upwnrd 
and  iiiward,  aud  articulates  with  the  scaphoid.  The  inferior  surface.,  directed  down- 


Fio.  213. 


BciWK  of  tbe  Left  Baad,  palmar  sorihce. 

murd  and  oatwurd,  is  oval,  ooncaTe  from  side  to  side,  convex  from  Tx  fore  lia<  kwani, 
BO  as  to  form  a  saddlc-shapcd  surface,  for  articulation  with  tlic  lia-e  of  tiie  first  meta- 
carpal bone.    The  aiU«rior  or  palmar  surface  m  narrow  and  rough.    At  ita  upper 
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part  19  a  deep  groove  running  from  above  ohH«juely  downward  and  inward  ;  it  tmns- 
mita  the  tondon  of  the  Flexor  carpi  rsulialis,  and  i&  buuudt^  externail}'  by  a  promi- 
nent rid^e,  the  obli(|uc  rid<;e  of  the  trapeEitiin.  Thb  surfaee  giT«8  attachment  to 
the  Abductor  polUcis,  Flexor  ossis  metacarpi  poUicis,  and  Flexor  brevis  polltcis 
TTjiHck's  find  rhe  anterior  annular  iijiament.  T!ie  pnnf^  ri"r  or  ifors'il  Kurht''*'  is  r<>iif»b, 
and  the  external  surface  also  broad  and  rou^li,  tor  the  attachment  ot  ligaments. 
The  tntemal  surface  presents  two  articular  focete :  the  upper  one,  large  and  con- 
cave, articulates  with  the  trapezoid;  the  lower  one,  narrow  and  flattened,  with  the 
base  of  the  soroTifl  metacarpiil  liono. 

Hold  the  hone  with  the  saddle-shaped  surface  downward  and  the  grooved  surface 
away  from  you.  The  prominent,  rough,  non-articular  surface  points  to  the  aide  to 
which  the  bone  belon'.rs. 

Articulations. — With  four  bono?! :  the  scaphoid  above)  the  trapesmd  and  second 
meta<  ;ir]  :i!  1h>iics  iTitcninlly,  the  hrnt  metjicarpal  below. 

Attachmont  of  Muscles. — Abductor  pollicis.  Flexor  ossis  metacarpi  poUicis, 
and  part  of  the  Flexor  brevia  poUicis. 

The  Trapezoid  is  the  smalle.<t  bone  in  the  second  row.    It  may  be  l<ii  «\vn  by  its 
wediro  shaped  form,  the  broad  end  of  the  wcdiro  forming  the  don^a!.  the  narrow  end 
the  ]»almar  surface,  and  by  its  having  four  ui  ticulur  surfaces  touching  each  other 
and  separated  bj  sharp  edges.    The  superior  surfaee,  quadrilateral  in  form,  smooth  # 
and  slightly  concave,  articulates  with  the  scaphoid.  The  in  ferior  iturfin'c  articidates 
•with  the  upper  cnil  of  the  second  metacarpal  bone;  it  is  convex  from  side  to  sitlo, 
concave  from  heibre  backward,  and  subdivided  by  an  elevated  ridge  into  two  une«|ual 
lateral  foeets*  The  posterior  or  dorsal  and  anterior  or  palmar  surfaces  are  rough,  for 
the  attachment  of  ligammts,  the  fonner  being  the  larger  of  the  two.    The  extcriml 
iurfacey  convex  and  smooth,  articulates  with  the  tnif>e'/ium.    The  internal  mrf't<'i'  f 
is  concave  and  smooth  in  front,  for  articulation  with  the  os  maguum ;  rough  behinti,  * 
for  the  attachment  of  an  interosseous  ligament. 

Hold  the  bone  with  the  larger  uon-articular  surfitce  toward  you  and  the  smooth, 
qnndrihitcnil  nrticnlar  surface  upward.  The  convex  articular  sur&ce  will  point  to 
the  side  to  which  the  bone  belongs.' 

AxttoulaltoiiB. — ^With  ibur  hones:  the  scaphoid  above,  second  metacarpal  bone 
bdow,  trapezium  externally,  os  magnum  internally. 

Attachment  of  Musoles. — Part  of  the  Flexor  lirevis  |MiHiei>i. 

The  Os  Magrnxun  is  the  larga**!  hone  of  the  carjius,  and  occupies  the  centre  of  ^ 
the  winst.  It  presents  above  a  rounded  portion  or  head,  which  is  received  into  the  ' 
concavity  foriiK  d  \>y  the  scaphoid  and  semilunar  bones ;  a  constricted  portion  nr 
neck;  and  Ik-Iow,  the  limlv.  Tlio  snju'rior  avrfi'-r  is  rounded,  smooth,  nnd  artieii- 
lates  with  the  semilunar.  The  in/enor  nurfacr  is  divided  by  two  ridges  int«i  three 
facets,  for  articulation  with  the  second,  thiid,  and  fourth  metacarpal  bones,  th.at  for 
the  third  (the  mi<ldle  facet)  being  the  largest  of  the  three.  The  posterior  or  dorsal 
gnrface  is  broad  and  rough  ;  the  anterior  or  palmar,  narrow,  rounded,  and  also 
rough,  for  the  attaehinent  of  ligaments.  The  crternal  surfare  articul.ites  with  the 
trapezoid  by  a  small  facet  at  its  anterior  inferior  angle,  behind  which  is  a  rough 
depression  for  the  attachment  of  an  interosseous  ligament.  Above  this  is  a  deep 
and  rough  groove  w  hich  forms  part  of  the  neck  and  serves  for  the  attachment  of  liga- 
ments, hounded  supcriorlv  bv  a  smooth  convex  siirfaee.  f  tr  articulation  with  the 
scaphoid.  The  internal  mirfaee  articulates  with  the  unciform  by  a  smooth,  con- 
cave, oblong  facet  which  occupies  its  posterior  and  superior  parts,  and  is  rough  in 
front,  for  the  attachment  of  an  interoiseous  ligament. 

Hold  the  hoMt'  with  the  broader,  non-articnlar  surface  toward  you  and  the  head 
upward.  The  small  articular  facet  at  the  anterior  inferior  angle  of  the  extremal 
surface  will  point  to  the  side  to  which  the  bone  belongs. 

'  0<  rni«ionall>'  in  n  baiily-murketl  lH>ne  there  Ih  flDtnc  ilifiteuUr  in  am-^rtaining  to  which  ride  the 
bone  l>clon;;8;  the  followini;  method  will  suii)etiine.s  t)c>  t'oinid  iiHel'nl :  Hold  the  Wne  with  its  hniader. 
noQ-MtictUar  mirTace  upward,  m  that  its  nlupitig  bord«r  i«  directed  toward  voo.  Tb*  border  will 
elope  to  the  eide  to  which  the  bone  belungs. 
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Artd eolations. — With  seven  bones:  the  scaphoid  and  semilunar  a6ove;  the 
second,  t!iii<i,  :iti<i  fourth  nictncarpal  below;  the  trapesoid  on  the  radial  aide;  and 
the  uucitorm  on  the  ulnar  .side. 

AttenhTnimt  of  Mnadee. — Bart  of  the  Flexor  brevi^  pollicis. 

The  Unoiform  (uiumm,  a  hook  ;  forma,  likeneas)  may  be  readily  distinguished 
hy  its  we<l<re-shaped  form  and  the  hook-like  proee^'s  tlint  pmjfM'ts  from  \t>  palmar 
iiurtiice.  it  18  situated  at  the  inner  and  lower  angle  of  the  carpus,  with  its  ba.se 
downward,  reatins  on  the  two  inner  metacarpal  bones  and  its  apex  directed  upward 
MUtl  outward.  The  superior  surface,  the  ap<  x  of  tli*  wedge,  in  narrow,  convex, 
ismooth.  and  arti«"nlates  with  the  -eiiiiliin;ir.  'i  he  inh  rior  Hurfdo  .irticulato  witli 
the  fourth  and  fifth  metacarpal  bones,  the  concave  surface  for  each  being  .separated 
by  a  ridge  which  runs  from  before  backward.  'J'he  poxtt  rtor  or  Jorgal  surface  is 
triangular  and  iKju^fh.  for  ligamentous  attachment.  The  anteriwr  or  palmar  tur- 
far*'  presents,  at  it.s  lower  nnd  inner  side,  a  ciu  \  ('<l  liouk-like  proces.s  of  bone,  the 
uuciform  process,  directetl  from  the  pahnur  surface  forward  and  outward,  Tt  jrive-s 
attachment  by  its  ajiex  to  the  annular  ligament,  by  it.s  inner  surface  to  the  Flexor 
brevis  minimi  digiti  and  the  Flexor  ossis  metacarpi  minimi  digiti ;  and  is  grooved 
on  its  outer  side  for  the  passage  of  the  Flexor  tendons  into  the  palm  of  the  hand. 
Thi-  is  one  of  fhe  four  eminonco<5  on  the  front  of  the  carpus  to  which  the  anterior 
annular  ligament  is  attached,  the  others  being  the  pisiform  internally,  the  oblique 
ridge  of  the  trapesinm,  and  the  tuberosity  of  the  scaphoid  externally.  The  intemal 
furhiff  articulates  with  the  cuneiform  by  an  oblong  facet  cut  obrHjuely  from  above, 
downward  and  inward.  The  external  gitrfaee  articulates  with  the  os  nmgniim  bv 
its  upper  and  posterior  part,  the  remaining  portion  being  rough,  for  the  attachment 
of  ligaments. 

Hold  the  bone  with  the  hooked  process  away  from  you,  and  the  artidlbir  SurfiMJe, 
divi-lcd  into  two  parts  for  the  motnerirpal  lioncs.  downward.  The  concavity  of  the 
process  will  be  on  the  side  to  which  the  bone  belongs. 

[In  lean  persons  the  scaphoid,  trapezium,  pisiform,  and  unciform,  and  sometimes 
the  cunt  ifnni.  can  be  felt.    The  pisiform  is  always  easily  made  out.] 

Artie ulataone. — With  five  V)oiit-s :  the  semilunar  above,  tlic  f  nirth  and  fifth 
metacarpal  below,  the  cuneiform  internally,  the  os  magnum  externally. 

AttftohnMmt  of  Muaolee. — ^To  two:  the  Flexor  brevis  minimi  digiti  and 
Flexor  oesis  metacarpi  minimi  digiti,  and  to  the  anterior  annular  li^ment. 

Thb  IiCbtaoabpus. 

The  Metacarpal  Bones  are  five  in  number;  they  are  long  cylindrical  bones, 
presenting  for  examination  a  shaft  and  two  extremities. 

Common  Cbaracters  op  the  Mbtacarpal  Bonsb. 

The  shaft  is  prLsmoid  in  form  and  curved  longitudinally,  so  lus  to  be  convex  in 
the  longitudinal  direction  behind,  concave  in  front.    It  presents  three  surfaces,  two 

hiteml  and  one  posterior.  The  Intrral  surfaces  are  concave,  for  the  attachment  of 
the  InteroHsei  mu.scK»s,  and  >t  |i:n;it(  d  from  one  another  by  a  prominent  line.  The 
jiosterior  or  dorsal  surface  in  triangular,  smooth,  and  flattened  below,  and  covered, 
in  the  reoCTt  state,  by  the  tendons  of  the  Extensor  muscles.  In  its  u]i]K'r  half  it 
i^  divide«l  by  a  ridge  into  two  narrow  latend  dei)ressions,  for  the  attachment  of  the 
I)orsal  inlero'5«f'i  muscles.'  This  ridge  biftircntes  a  little  above  the  cmtrc  nf  tlio 
bone,  and  its  branches  run  to  the  small  tubercles  on  each  side  of  tlie  digital 
extremi^. 

The  carpal  extremity,  or  base*  is  of  a  cnboidal  form,  and  broader  behind  than 
in  front :  it  articulates  above  with  the  carpus,  and  on  each  side  with  the  adjoining 

'  Bt  th«w  ridgci  the  m«tacwp«l  bones  of  the  ImimI  majr  be  at  onoe  diiierenliatcd  froiu  thoae  of 
UicfooL. 
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metacarpal  bones ;  its  donal  and  palmar  turfaeet  are  rough,  for  the  attachment  of 
tendons  and  ligaments. 

The  digital  WKtremity,  or  head,  presmtB  an  oblong  snrfiuse,  flattened  at  eaeh 

side,  for  articulation  with  the  first  phalanx ;  it  is  broa^  and  extends  fiuther  for> 

ward  in  front  than  behind,  and  is  longer  in  the  ant<»ro-postfrior  than  in  th«»  tnuis- 
verse  diameter.  On  either  side  of  the  head  is  a  deep  dcprt^ion,  behind  which  ia 
the  tubercle,  for  the  attachment  of  the  lateral  ligament  of  the  metacarpo-phalang^ 
joint.  The  jDotMor  narfaeey  broad  and  flat,  mpports  the  Extensor  tendons;  the 
anterior  surface  presents  a  median  groove  bounded  on  each  side  by  a  tubercle,  for 
the  passage  of  the  Flexor  tendons. 

Peculiar  Ciiatia<  tkus  or  Tin:  Metacarpal  Boxes. 

The  metacarpal  bone  of  the  thumb  is  siiorter  and  wider  than  the  rest, 
diverges  to  a  greater  degree  from  the  carpus,  and  its  palmar  mrface  is  directed 
inward  toward  the  palm.  The  shaft  is  flattened  and  bntnd  on  its  donal  aspect, 
and  dop«  not  present  the  Tfifiueated  ridge  avIuVIi  is  found  on  the  other  metnrnrpal 
bones;  it  is  concave  iVoni  Ijeiore  backward  on  its  palmar  surface.  The  carpal 
extremity^  or  base^  present*i  a  concavo-convex  surface,  for  articulation  with  the  tra- 
peziunif  and  has  no  lateral  facets.  The  digital  extremity  is  less  convex  than  that 
of  the  other  metacarpal  bones,  broadei-  fr  om  side  to  side  than  from  before  back- 
ward, and  terminates  antoriorly  in  a  small  articular  eminence  on  each  side,  over 
which  play  two  sesamoid  bones. 

The  side  to  which  this  bone  belongs  may  be  known  by  observing  the  little 
prominence  which  is  marked  on  the  outer  or  radial  side  of  its  posterior  surface  just 
aViove  the  biise,  f  <r  the  tendon  of  t!ie  Extcn>or  ofs^i^*  metacarpi  pnlliei«.  If  the 
bone  is  held  with  the  palmar  surface  upward  and  the  base  toward  the  student,  the 
prominence  will  point  to  the  side  to  which  the  bone  belongs.  Another  means  by 
which  the  side  to  which  the  bone  belongs  may  be  ascertained  is  by  holding  it  in  the 
position  it  occupies*  in  the  haml,  with  the  cHrpnl  extremity  upward  and  the  dm-sal 
surface  backward ;  the  narrower,  radial  border  will  point  u»  the  side  to  w  hich  it 
belongs. 

The  metacarpal  bone  of  the  index  finerer  is  the  longe  t  i  d  its  base  the  largest 
of  the  other  four.  Its  curfxi^  r  rfri  ntity  is  prolonged  upward  and  inward.  T)ie  dorsal 
and  palmar  surfiices  of  this  e.xtrcmity  are  rough,  for  the  attachment  of  tendons  and 
ligaments.  It  presents  four  articular  facets:  the  first,  at  the  end  of  the  bone,  is 
concave  from  side  to  side,  convex  from  before  backward,  an<l  articulates  with  the 
trapezoid;  the  second,  on  tlie  radial  8ide,  n  flat  (|iiadrihitera]  facet,  for  the  trape- 
zium ;  the  third  and  fourth  are  on  the  ulnar  si<le  ot  the  extremity,  and  arc  sepa- 
rated by  a  ridge ;  the  proximal  one,  long  and  narrow,  articulates  with  the  os  mag- 
num ;  uie  distal  one,  considerably  broader  and  notched,  with  the  third  metacarpal 
bone. 

The  side  to  which  tliis  bone  behtngs  is  marked  by  the  al»^ence  ot  the  lateral 
facet  on  the  outer  (radial)  side  of  its  hea<l,  so  that  if  the  bone  be  placed  with  its 
ba.se  toward  the  stu<lent  and  the  palmar  surface  ujtward,  the  side  on  which  there  is 
no  lateral  facet  will  be  that  to  which  it  belonjrs.  If  the  head  of  the  bone  be  indis- 
tinetlv  marke<h  the  hase  can  be  reeoKnizo<l,  it^;  ulnar  or  inner  Rurfare  Viein^  marked 
by  the  two  long  narrow  I'acets  for  the  os  magnum  and  third  metacarpal,  eausiiy  dis- 
tinguishable from  the  single  quadrangular  facet  on  the  radial  side  for  the  trape- 
sium.  wliicli  will  tlit'ii  mark  the  sid*'  t'>  which  the  bone  belongs. 

The  metacarpal  bone  of  the  middle  finger  is  a  little  -Jmaller  than  the  prerwl- 
ing;  it  presents  a  pyramidal  eminence  (the  styloid  prort  »»)  on  the  radial  si<le  of  \\a 
bsse  (dorsal  aspect),  which  extends  upward '  behind  the  os  magnum.  [This  can 
always  be  felt,  and  is  a  valuable  l.indmark.]  The  car])al  articular  fiMiet  18  concave 
h<  hind,  flat  and  horizontal  in  front,  and  corresponds  to  the  os  macrnnm.  On  the 
radial  side  is  a  smooth  concave  facet,  for  articulation  with  the  second  metacarpal  bone; 
and  on  the  ulnar  side  two  small  oval  focets,  for  articulation  with  die  fourtib  metaemrpd. 
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The  aide  to  which  this  hone  belongs  is  easily  recognized  by  the  projecting  angle 
w  (he  lower  i^dial  corner  of  its  base.  Widi  the  palmar  Hurfaee  uppermost  and 
ibe  f  iH>  toward  the  student,  this  projection  points  toward  the  side  to  which  the 

booe  l  i'lniifrs". 

Tlif  metacarpal  bone  of  the  ring  fingrer  is  shorter  and  smaller  tlmn  the  pre- 
caliog,  and  its  base  small  and  quadrilateral,  the  carpal  surface  of  the  base  preseut- 
igf  two  fiioets,  for  articulatioii  with  the  unciform  and  oe  magnum.  On  the  radial 
.<iTe  are  two  oval  facets,  for  articulation  with  the  third  metacarpal  bone;  and  on 

the  ulnar  side  a  single  concave  facet,  for  the  fiftb  metacarpal. 

It  this  l)(>np  is  placed  with  the  I'asc  toward  the  student  and  the  pahimr  surface 
upward,  the  radial  side  of  the  bajse,  which  has  two  facets  for  articulation  with  the 
third  metacarpal  bone,  will  be  on  the  side  to  which  it  belongs.  If,  as  sometimes 
bppens  in  badly-marked  bones,  one  of  these  facets  is  indistinguishable,  the  side 
may  be  known  by  the  greatly  larger  size  in  such  cases  ()f  tlic  ^-.u-vX  for  tlic  (ifih 
metacarpal  bone,  which  is  therefore  situated  on  the  side  to  which  the  bone  does 
Hid  belong. 

The  metaoaipal  bone  of  the  litlile  fbiser  may  be  distinguished  by  the  concavo- 

rtinvex  form  of  its  Ciu  jial  surfaice,  which  articulates  wit li  tlie  uin  if..nn,  and  by  its 
iiaving  only  one  latfial  artuular  facet,  which  corresponds  with  the  fourth  meta- 
carpal bnne.  <  hi  itH  ulnar  side  is  a  prominent  tulit  icle,  for  the  insertion  of  the 
WtiAm  of  the  tx tensor  carpi  ulnaris.  The  dorsal  surtiice  of  the  shaft  is  marked 
bv  SB  oblique  ridge  which  extends  from  near  the  ulnar  side  of  the  upper  extremity 
to  the  mdial  snde  of  the  lower.  The  outer  division  of  this  sui-face  serves  for  Hie 
attacbnient  of  the  fourth  Dorsal  interosseous  muscle;  the  inner  division  is  smooth, 
aad  i-ovored  by  the  Extensor  tendon?  nf  the  little  finger. 

If  this  bone  is  placed  with  its  base  toward  the  student  and  its  palmar  surface 
vpwsitL  the  side  of  the  head  which  has  a  lateral  facet  will  be  that  to  which  the 
Iwne  belongs. 

ArticulatioDS. — Besides  the  phalangeal  articulations,  the  first  metacarpal  bone 
articulaf ( s  with  tin-  trapezium;  the  secoml.  with  tlic  tra])ezinm.  trapezoid,  os  mag- 
min,  and  third  metacarpal  bones;  the  tliird,  wiiii  tlie  os  magnum  and  second 
and  fi»urth  metacarpal  bones;  the  fourth,  with  the  os  magnum,  unciform,  and 
third  and  fifth  metacarpal  bones;  and  the  fifib,  with  the  unciform  and  fourth 
fflefacaqial. 

Til.-  f/V>/  has  therefore  no  lateral  facets  on  its  carpal  extremity  :  tlie  ttn-oiu}  has 
('lie  oii  lift  nitlinl  and  our  on  its  ulnar  side,  iljvide<l  l»y  a  rjil^'c  into  two  parts;  tlie 
third  has  one  on  its  radial  and  two  on  its  ulnar  side;  the  fourth  lias  two  on  its  radial 
iod  one  on  its  ulnar  side;  and  the  fifth  has  only  one  on  its  radial  side. 

Attachment  of  Muscles. — To  the  metacarpal  bone  of  the  thumb,  three :  the 
Flexor  ossis  metacarjn  pollicis,  E.\t(  ?r^or  f>ssis  nietacarpi  pollicis.  and  first  Dorsal 
Uilerosseous ;  to  the  secoiul  metacar])al  b<»nc.  five:  the  Flexor  carpi  nulinli-j,  Kxten- 
*or  carpi  nuiialis  lon^ior,  first  and  second  Doi-sal  inter*>sseous,  and  lii>t  J'altuar 
isteroBseous ;*  to  the  third,  five:  the  Extensor  carpi  radialis  brevier,  Flexor  brevis 
poUtcis,  Adductor  pollicis,  and  second  and  third  Dorsal  interosseous;  to  the  fourth, 
tlitK*:  the  third  and  fourth  Dorsal  and  second  Palmar  inter<»ssiH>us ;  to  the  fiffh. 
iive:  the  Extensor  carpi  ulnaris.  Flexor  carpi  ulnaris,  Flexor  ossia  metauirpi  min- 
^\  digiti,  fourth  Dorsal,  and  third  Puiuiar  interosseous. 

PhaLu^nobs. 

Tlie  Fhalanerea  {interfirnh'<i)  are  the  1iiine>;  of  the  fingers;  they  are  fourteen  in 
tiiimher,  three  for  each  finger  and  two  for  the  thumb.  They  are  long  bones,  and 
present  for  examination  a  shaft  and  two  extremities.  The  thaft  tapers  from  above 
ifevnward,  is  convex  posteriorly,  concave  in  front  from  above  downward,  fiat  from 

*i'ie  to  side,  and  marked  laterally  by  rough  ridges  which  give  attachment  to  the 
fibfoos  sheaths  of  the  Flexor  tendon«.    The  metat'ttrjml  [])roximalJ  eilremity  or 

Tfa«  Fiesor  brevti  poUick  k  also  frequently  attached  to  this  bone: 

IT 
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hatti',  in  thefiret  i  .w,  |>ri'>i  nts  an  oval  concave  articular  Burfeoe,  broader  from  side 
to  side  than  fnnii  tieforc  back wmil :  ami  tin-  saine  extremity  in  tlto  nthor  two  row.-*, 
a  double  concavity  s(  paruteU  by  a  longitudinal  inediun  rid^'C  extending  from  before 
backward.  The  di;^it(tl  [distal]  ejctremitUt  arc  ainaller  tlian  the  others,  and  ter- 
raioate,  in  the  first  and  second  row,  in  two  sniiiU  lateral  condyles  separuicd  by  a 
slight  groove,  the  articular  surfa<  >■  boing  prolonged  farther  forward  on  the  palmar 
than  on  the  dorsal  surface,  especially  in  the  first  row. 

The  Un^rxial  Phalanges  are  convex  on  theii  dui>ab  flat  on  their  palmar  snr- 
&ce8 ;  they  are  recognized  by  their  small  size  and  l>y  a  roughened  elevated  sarface 
of  a  horseehoe  form  on  the  palmar  aspect  of  their  imgnal  extremity,  which  serves  to 
support  the  sensitive  pnl))  <>f  tlic  finger. 

[The  first,  second,  and  third  piialanges  are  sometimes  called,  after  the  French, 
the  phalanx^  phabtntjine^  and  plialangette,  the  phalangette  being  the  terminal 
phalanx.] 

Articiilations. — The  first  row  with  the  metacarpal  bones  and  the  second  row 
of  phalanges;  the  second  row  with  the  first  and  third;  tho  third,  with  the  second 
row. 

Attaohment  of  Musolee.'-To  the  base  of  the  first  phalanx  of  the  thumb,  four 
muscles:  the  Extensor  primi  intemodii  polHcis,  Flexor  brevis  pollicis,  Abductor 


Fni.  214. 


Carpus 
t  MM#nr/irraal  inw 


Meteintrpnf 
t  Ctntrttjtr  fueh  hon» 


IfcrShaft 


Flan  of  tti«  Pevelopinent  «f  tti*  H»im1. 


pollicis,  Adductor  pollicis;  to  the  second  phalanx,  two:  the  Flexor  longus  pollicis 

and  the  Extensor  .>iecundi  intemodii ;  to  the  base  of  the  first  phalanx  of*^  the  index 
liniTPr,  the  fii^t  l)orsal  and  tin-  fir>f  Palmrtr  interosseous;  to  that  of  the  middle 
finger,  the  second  and  third  Dor^iul  mtcrosiieous ;  to  that  of  the  riug-hugcr,  the 
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fiwrtii  Dorsal  and  tbe  second  Palmar  intoroBseous ;  and  to  that  of  the  little  finger, 
ihediird  Palmar  interosseous,  the  Flexor  brevis  miniini  digiti.  and  Abdttctor  minimi 

diirili ;  to  the  second  phahmgcs.  the  Flexor  sn1>liiiii>!  (liLntnniin.  E\toTi<or  eommnnis 
dj;iitonim.  and,  in  addition,  the  Extensor  indici^^  to  tlic  index  tinger,  the  Extensor 
minimi  digiti  to  the  little  finger;  to  the  third  jduilanges,  the  Flexor  profunduit  dig- 
itoren  and  Extensor  communis  digitorum. 

DWBXXIPIIBNT  OF  THB  B0NB8  OF  THB  HaMD. 

The  Carpal  Bones  are  each  developed  by  a  9in<fle  centre.  At  birth  they  are 
ill  cartilaginous.    Oasificatton  proceeds  in  the  following  order  (Fig.  214):  In  the 

o*  Tin^Tuini  ntid  tmcifonn  !iri  ns>ifie  ]inint  :i]>poar>  during  the  first  vear,  the  former 
prm-'iing  the  latter;  in  the  cuneifonu,  at  the  third  ycrir;  in  the  trapezium  and 
imiluimr,  at  the  fifth  year,  the  former  preceding  the  laiur;  in  liic  scaphoid,  at  the 
flixtfa  year;  in  the  trapesoid,  during  the  eighth  year;  and  in  the  pisiform,  about  the 
twelfth  year. 

The  Metacarpal  Bones  are  cn«  h  developed  by  ftro  crntros:  one  for  the  sliaf^, 
atid  one  for  the  digital  extremity,  tor  the  four  inner  metacarpal  bones;  one  for  the 
thift,  and  one  for  the  base,  for  the  metacarpal  bone  of  the  thumb,  which  in  this 

respect  resembles  the  phalanges.*  Ossification  commences  in  the  centre  of  the  «haft 
s^'ittf  the  eighth  or  ninth  «<•(•!<.  nrid  Lrnuliially  procefnls  to  eiflitr  otnl  of  the  bone; 
a>>otjt  the  third  year  the  digital  extremities  of  the  four  inin  r  nifiacarpal  bones  and 
ibe  base  of  the  first  metacarpal  commence  to  ossify,  and  they  unite  about  the  twen- 
tieth year. 

The  Fhalang'^  are  each  developed  by  two  centres :  one  for  the  shaft,  and  one 
t  it  ilif  hiMp.  Ossification  coinnieiK-es  in  tlio  shnft.  in  nil  three  rows,  at  about  the 
eigbih  week,  and  gradually  involves  the  whole  of  the  bone  excepting  the  upper 
extremity.  OssiBcation  of  the  base  commences  in  the  first  row  between  the  uiird 
sod  fourth  years,  and  a  year  later  in  those  of  the  Hct  ftiid  and  third  rows.  The  two 
ttatm  become  united  in  each  row  l>etween  the  eighteenth  and  twentieth  years. 


OF  THE  LOWER  EXTREMITY. 

The  Lower  Extremity  consists  of  thrw  «oirmQnts,  the  thigh,  h'ff,  and  foot, 
wliich  correspond  to  the  arniy  JorairtH,  and  /lami  in  the  upper  extremity.  It  is 
rouDected  to  the  trunk  through  the  os  innominatum,  or  Haunch  [or  nip-botu  ], 
*lii'h  forms  the  pelvic  girdle. 

[Figs.  215  and  216  show  the  bones  of  the  trunk  in  black,  and  those  of  the 


[Fjo.  21&  [Fio.  2te. 


Shanldcr  OlnUe  (Hcnlc).]  Pelvic  Olidle  (HmdeK] 


extremities  shaded.    Fig.  215  shows  the  shoulder  ginUe,  and  Fig.  216  the  pelvie 

pnWe,  both  from  above. 

Ih^thoulder  girdle  is  imperfect  in  front,  but  the  gap  between  the  t\\o  clavicles 
filled  by  the  sternum ;  but  it  is  absolutely  imperfect  behind,  the  gap  between 

^  two  acapulis  being  unfilled,  and  the  scapulas  oonnected  to  the  tnink  wholly  by 

'  Allan  Tlioiiijteon  hiu  denioiiiitruted  the  fat  i  ihul  iht"  first.  nictat'ar(>al  bone  is  oAen  develoj>ed 
ffirn  thre«  centres — that  in  to  say,  there  i«  a  separate  nucleus  for  the  Histal  end,  forming  a  dUtinct 
cpiphvn*  viaible  *t  the  age  of  wven  or  eight  yenra.   He  alao  states  that  there  are  traoes  of  a  prox- 
qiiphytb  in  the  aeoond  aetacarpal  bone  [Jommd  of  ^Inatomy,  1869). 


Digitized  by  Google 


260 


THE  SKELETON. 


muscles  and  by  the  clavicle.  It  is  made  up  of  two  Hglit,  graceful,  aud  very  mov- 
able bones. 

The  pelvic  girdle  is  perfect  in  front,  where  the  two  innominate  bones  meet,  and, 
though  imperfect  behind,  the  gap  is  filU'<l  up  by  the  sternum.  The  solidity  and 
immobility  of  the«e  strong  bones  are  in  nuirked  contrast  to  the  lightness  and  great 
mobility  of  the  shoulder  girdle,  each  being  admirably  fitted  to  it«  own  purpose.] 

The  Os  Innominatum. 

The  Os  Innominatum  (///,  nonu'iio,  to  name),  or  blameless  bont,  80  called  from 
bejiriiig  no  resemblance  to  any  known  object,  is  a  large,  irregular-shape^i  bone 

Fio.  217. 


Kigbt  Oh  lunumiiuttum,  external  surfhce. 

vhich,  with  its  fellow  of  the  opposite  side,  forms  the  sides  and  anterior  wall  of  di 
pelvic  cavity.    In  young  subjects  it  consists  of  three  separate  parts*,  which  met 
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indibrai  the  large  ciip-like  cavity  situated  near  the  middle  of  the  outer  side  of  the 
boDt^:  Hn<K  Hlthou;;h  in  the  adult  thi  ^c  h:ive  become  united,  it  is  usual  to  describe 
the  boue  aj»  ilivLuble  into  three  portions — the  ilium,  the  ischium,  and  the  pubes. 

The  mum,  so  called  from  its  supporting  the  flank  (iliu),  is  the  saperior  broad 
■ad  expandeil  portion  which  nma  upward  from  the  upper  and  back  part  of  the 
acetabulum,  and  forms  the  prominriicc  nf  the 

The  Ischium  {t<tyio\^,  the  hip)  is  tlie  interior  and  .<ii(>tiLM'«t  portion  of  the  Hmip; 
it  |iroceed:i  downward  from  the  acetabulum,  expaniis  into  u  large  tubeiosit  v,  and 
thea,  curving  upward,  forms  with  the  descending  ramus  of  the  pubes  a  large  a])er< 
tare,  the  obturator  foramen. 

The  Pubes  is  that  portion  which  runs  horiznnt;dlv  inwnnl  iV«>ni  the  inner  «ide 
of  die  acetabulum  for  about  two  inches,  then  make^  a  sudden  bend  and  dei^eends  to 
the  Mune  extent:  it  forma  the  front  of  the  pelvis,  supports  the  external  organs  of 
gii  r  tti'.n,  and  has  received  its  name  from  being  covered  with  hair. 

Tlir  Ilium  presents  for  oxaminarinn  two  surfaces,  an  external  and  an  internal,  a 
cre!<t,  ami  two  borders,  an  anterior  and  a  posterior. 

External  Surface  or  Dorsum  of  the  Ilium  (Fig.  21 7  j. — The  back  part  of  this 
nrftce  is  directed  backward,  downward,  and  outward ;  its  front  part  forward,  down- 
wanl,  and  outward.  It  is  smooth,  convex  in  front,  deeply  concave  behind;  bounded 
aV)ve  by  the  ercsit,  hclow  by  the  npprr  border  of  the  acetabulum,  in  front  and 
behind  bv  the  anterior  and  posterior  borders.  This  surface  is  crossed  iu  an  arched 
direction l!>j  three  semicircular  lines^the  superior,  middle,  and  inferior  curved  lines* 
The  9Hj»  rior  ritnu'd  Une^  the  shortest  of  the  three,  commences  at  the  crest,  about 
two  inches  in  finnt  nf  its  pf)sterinr  extremity:  it  i=  at  fiist  (iivtiii'  tlv  mnrkcil.  but  as 
it  pa-^ses  downwanl  and  outward  to  the  upper  part  of  the  great  sucro-sciatic  notch, 
vlicre  it  terminates,  it  becomes  less  marked,  and  is  often  altogether  lost.  The  rough 
niHiioe  included  between  this  line  and  the  crest  affords  attachment  to  part  of  the 
liluteus  maximus  above  and  a  few  fibres  of  the  Pvi;ifonnis  below.  The  middle 
rHn'f  J  !i)tf\  iho  longest  of  the  three,  conmunu  es  nt  the  crest,  nliont  an  inch  behind 
it*anU'nor  extremity,  Jiud,  taking  a  curved  direction  downward  and  backward,  ter- 
ttinstes  at  the  upper  part  of  the  great  sacro^ciatic  notch.  The  space  between  the 
nji<l(lle  and  superior  curved  lines  and  the  crest  is  concave,  and  affords  attachment  to 
tKo  <Jliirt  ii<  iiK-diiis  niuscle.  Near  tlie  rentnd  part  nf  tliis  line  may  (\ftvn  l»o  o])srrve«l 
the  uri lice  of  a  nutrietu  foramen.  The  iu/rru»r  (uirved  line.,  the  lea.sl  di.-^linct  of  the 
tfcree,  commences  in  front  at  the  upper  part  of  the  anterior  inferior  spinous  process, 
tad  taking  a  curved  direction  backward  and  downward,  ttnninates  at  the  middle  • 
<*r  the  gresit  sacro-scialic  notch.  The  surface  of  bone  included  between  the  mi<hlle 
JUid  inferior  ctirvefl  lines  is  concave  from  above  dinvrnvard,  convex  fmm  before  back- 
vard,  and  aflords  attachment  to  the  Glutens  miniums  muscle.  Beneath  the  inferior 
oinred  line,  and  oorresponding  to  the  ut>per  part  of  the  acetabulum,  is  a  smooth 
cciiiionrc  (sometimes  a  depression)  to  which  is  attached  the  reflected  tendon  of  the 

The  internal  surface  (Fig.  218)  of  the  ilium  is  bounded  above  by  the  crest, 
below  by  a  prominent  line,  the  Unea  iliu-jjeethua,  and  before  and  benind  by  the 
uterifir  an<l  p<wterior  bonlei's.  It  presents  anteriorly  a  larg<'  .«mooth,  concave  sur- 
faci'  «'a!l('d  the  i')if*'niiil  dim'  foxitti,  or  vrntrr  of  thr  diiiiti.  which  lodges  the  lliacus 
iDHs<-|e.  und  pro>^*»iits  ;it  \t<  lnw«»r  part  flie  oriKec  of  a  nutrient  canal.  !?eliind  the 
iliac  fo&sa  is  a  rough  surthcc  divided  into  two  porti<ms,  a  superior  and  an  inlciior. 
The  inferior  or  auricular  mrfave^  so  called  from  its  resemblance  in  shape  to  the 
«kr.  i.<  n»ated  with  rartilago  in  the  recent  state,  and  articulates  with  a  surfoce  of 
wniilar  sha[»e  on  the  si<le  nf  tlie  sacrum.  The  superior  portion  is  concave  and  rough, 
&r  the  attachment  of  the  posterior  sacro-iliac  liganumts. 

The  crest  of  the  ilium  is  convex  in  its  genei-al  outline  and  sinuously  curved, 
|>ttOg  bent  inward  anteriorly,  outward  posteriorly.  It  is  longer  in  the  female  than 
in  tne  male,  very  thick  behind,  snd  thinner  at  the  centre  than  at  the  extremities. 

.  V  ^'"tc  the  diflcreace  in  spelling  between  ilmm,  the  bone^  and  ileum,  the  third  part  of  the  email 
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It  teniiinates  at  either  end  in  a  prominent  omineni-e,  the  anterior  mperwr  and  tie 
posterior  8uperif>r  sp/'nouft  procegne^.  Tlie  stirfarc  »>f  the  creft  is  broad,  and  divided 
into  an  external  lij>,  un  internal  lip,  and  an  intermediate  ^^pace.  To  the  exteriuil 
lip  is  attached  the  Tensor  Taginie  femoris,  Obliquus  ezterniu  abdominis,  and  Latis- 
aimuB  doni,  and  by  ita  whole  length  the  fascia  lata ;  to  the  intei-npace  between  the 
lips,  the  Internal  oblique;  to  the  internal  lip,  the  Transversalis,  Quadratus  lum- 

Fui.  2 J  8. 
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boriiiii,  und  Erector  spimv,  the  lliacuri,  and  tiiu  l'}u><cia  liiaca.  [In  the  verj  muscu- 
lar (c.  //.  Hercules)  the  great  abdominal  muscles  overhang  this  crest] 

The  anterior  bor«l«  i  (.f  flic  ilium  is  concave.  It  presents  two  j)n>jiH'tions,  gepa- 
nifeil  )»y  :i  nnteh.  Of  those,  the  uppermost,  situated  at  the  junction  of  the  cn^t 
and  anterior  border,  is  called  tlio  antfrinr  iiH;»'r!->r  Hfltnuti^  prnrnf^t  tif  thf  ilium,  tlie 
outer  border  of  which  gives  attacijineul  to  die  la.seia  lata  and  the  origin  of  the 
Tensor  vaginae  femoris ;  its  inner  border,  to  the  Biacus ;  whibt  its  extremity  affords 
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•tHehmeiit  to  Poufmrt^s  ligament  and  the  on^n  of  tbe  Sartoritu.  [This  anterior 
mperior  spiin-  can  always  be  felt,  oven  in  the  very  fat,  and  is  one  of  the  moat 
imjMirtant  landmarks  of  the  whole  body.  In  all  i-.xuiuinations  for  hernia,  fraeture, 
di-fWation,  etc.  its  position  should  be  marked  on  tlie  skin  by  an  aniline  pencil.] 
Beneath  this  eminence  is  u  notch  which  gives  attachment  to  the  Sartorius  muscle, 
iDd  across  irhich  passes  the  external  cntaneous  nerve.  Below  the  notch  is  the 
uUrior  infirwr  9^pmeu»  praetUy  which  terminates  in  the  upper  lip  of  the  acetab- 
nluin;  it  gives  attachment  to  the  straight  tendon  of  the  Re<tus  femoris  muscle 
and  the  iliofemoral  ligaiiit  tit.  On  the  inner  side  of  the  anterior  inferior  spinous 
process  is  a  broa<l  shallow  groove  over  w  hich  passes  the  lliacus  muscle.  1  be  pos- 
terior bonier  of  the  ilium,  shorter  than  the  anterior,  also  presents  two  piojeetions 
wparated  by  a  notch,  the  posterior  superior  and  the  posterior  inferior  spinous  pro- 
cesses. The  former  corresj)onds  with  that  portion  of  the  posterior  surface  of  the 
ilinm  which  server  for  the  attachment  of  the  oldiinic  jmrtion  of  the  sacro-iliac  liga- 
liitiii^  and  the  Multifidus  spinst'  [it  is  always  marked  by  a  depression  in  the 
hack,  and  in  the  female  model  this  is  a  noticeable  dimple,  vvhich  adds  much  to  its 
beauty] ;  the  latter  to  the  auricular  i)ortion  which  articulates  with  the  sacrum. 
Below  the  posterior  inferior  spinous  process  is  a  deep  notch,  the  great  sacro- 
seiatMv 

'i  lu'  Ischium  fonns  the  lower  and  back  part  of  the  os  iniioininatum.  It  is 
diviMblc  into  a  tha  k  :iud  »<»lid  j>ortioii,  the  body  ;  a  large  rough  eminence  on  which 
the  body  rests  in  sitting,  the  tuberomty;  and  a  thin  ascending  part,  the  ramus. 

The  body*  somewhat  triangular  in  form,  presents  tlirce  surfaces,  exteraal,  inter- 
nal, and  ])osterior.  The  rrft^al  surf 'arc  cnrresponds  to  that  portion  of  the  acetab- 
uluiD  formed  by  the  iscliiinn;  it  is  smooth  and  concave,  and  forms  a  little  more 
ilum  two-6fths  of  the  acetabular  cavity;  its  outer  margin  is  bounded  by  a  promi- 
oent  rim  or  lip  to  which  the  cotyloid  fibro-^nrtilage  is  attached.  Below  the  acetab- 
Tilum,  between  it  and  the  tuberosi^,  is  a  deep  groove,  along  Avliii  li  the  tendon  of 
the  Obturator  extemus  muscle  runs  as  it  passes  outward  t(»  be  insci  u d  into  the 
^lidtal  fn-^sa  of  tlie  fo!injr.  The  iutcntfif  surface  is  smooth,  (■oiica\  e,  and  forms  the 
lateral  boundary  of  the  true  pelvic  cavity ;  it  is  broad  above,  and  separated  fioro 
the  venter  of  the  ilium  bv  the  linea  ilio-pectinea ;  narrow  below:  its  posterior 
border  presents,  a  little  befow  its  centre,  a  sharp  process,  the  spine  of  the  ischium, 
above  and  below  which  are  the  greater  and  lesser  sacro-sciatic  notches ;  in  front  it 
j)re)*ents  a  sharp  margin,  the  internal  Imrtb  r.  whic  h  forms  the  otiter  boundary  of  the 
obturator  foramen.  This  surface  is  perforated  by  two  or  three  large  vascular  foram- 
ina, and  affords  attachment  to  part  of  the  Obturator  intemus  muscle.  The  pot- 
Urior  tufface  is  quadrilateral  in  form,  broad  and  smooth  above,  narrow  below, 
vhere  it  becomes  continuous  w^ith  the  tuln  rosity,  and  presents  a  portion  of  the 
.*smf  ffroove  seen  below  the  at  «  tabiiluin  for  the  ten<lon  of  the  Obturator  externus 
tuuscle :  it  is  limited  in  front  by  the  margin  of  the  acetabulum ;  behind,  by  the 
front  part  of  the  great  sacro-sciatic  notch.  This  surface  supports  the  Pyriformis, 
the  two  Gemelli,  and  the  Obturator  intemus  muscles  in  their  passage  outward  to 
the  great  trochanter.  The  body  of  tlu  ist  liium  presents  three  borders,  posterior, 
external,  and  internal.  TItc  jX'sti  rim-  fton/'  r  presents  a  little  below  the  centre  a 
thin  and  pointed  triangular  niiiiu  iic  i'.  thr  xpiut'  nf  the  ischium,  more  or  less  elon- 
^ate<l  in  iliffercnt  subjects.  Its  external  surface  gives  attachment  to  the  CJemellus 
mperior,  its  internal  surface  to  the  Coccygeus  and  Levator  ani,  whilst  to  the  pointed 
extremity  is  connected  the  lesser  sacro-sciatic  ligament.  Above  the  sidne  is  a  notch 
of  large  size,  the  fjrraf  snrrry-strinfff.  ronverte*!  into  a  foramen  by  the  lesser  «arnv 
■*oiatic  ligament:  it  trnii.-inits  the  I'yrifonnis  niiisilc.  tlir  j:liittal  vc>scl>,  and  supe- 
rior gluteal  nerve  pa.«sing  out  of  the  pelvis  above  the  nmscle ;  the  sciatic  vessels, 
the  greater  and  lesser  sciatic  nerves,  the  internal  pudic  vessels  and  nerve,  and  mus- 
cnlar  brandies  from  the  sacral  plexus  below  it.  Below  the  spine  is  a  smaller  notch, 
the  lesser  soero-srialic ;  it  is  smooth.  t  f>ated  in  the  recent  state  witli  partjlaL'e.  the 
>'']rfnre  of  which  pre«?ents  numerous  markings  corresponding  to  the  subdix  isidus  of 
liie  tendon  of  the  Obturator  internus  which  winds  over  it.    It  is  converted  into  a 
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foi-anicn  by  the  saoro-isciatic'  li^Mincnts.  and  trnn^mits  the  tendon  of  tlio  ())itur«tor 
internus,  the  nerve  which  supplies  that  nmt»clf,  and  the  internal  pudic  vei*.*iels  and 
nerve.  The  external  border  forms  the  prominent  riui  of  ilie  acetabulum  anil  wpa- 
rates  the  posterior  from  the  external  sur&ee.  To  it  u  attached  the  cotyloid  fibro- 
cartilage.    The  internal  border  is  thin  and  forma  the  outer  circumference  of  the 

obtumtnr  for.'niM'Ti . 

Tlie  tuberosity  Lupon  which  the  bodv  rents  in  the  sitting  posture]  pre«euti*  for 
examination  an  external  lip,  an  internal  tip,  and  an  intermediate  space.  The  extern 

nal  Up  gives  attaclitncnt  to  tlu'  0<i:idratus  femori.s  and  part  of  the  Ad«luctor  nia<;nus 
mtiscles.  The  inner  lip  is  l)ound('d  by  a  sharp  ridge,  for  the  attachment  of  a  falci- 
fonn  prolongation  of  the  great  sacro-sciatic  ligament;  it  presents  a  groove  on  the 
inner  side  ot  this,  for  the  lodgment  of  the  internal  pudic  vesseU  and  nerve ;  and, 
more  anteriorly,  has  attached  the  Transvenms  periniei  and  Erector  penis  muscles. 
The  intermediate  siirfjice  is  divided  into  two  portions — an  anterior,  rough,  somewhat 
triangular  part,  and  a  posterior,  smooth,  fniridrilateral  portion.  The  anterior  sur- 
face is  divided  by  a  }>ruiuinent  vertical  ridge,  passing  from  base  to  apex,  into  two 
parts;  the  outer  one  gives  attachment  to  uie  Adductor  magnns,  the  inner  to  the 
great  sacro-si  iatic  li-ranicnt.  The  posterior  portidn  is  also  dividiBd  into  two  faceta 
Dv  an  iddi(jue  ridge,  which  nm?  forward  and  outward;  from  the  upper  and  outer 
facet  arises  the  J^emimcmhranosus ;  from  the  lower  and  inner,  the  Biceps  and 
Semitendinosus.  The  uppermost  part  of  the  tuberosity  givea  attachment  to  the 
Gemellus  inferior.' 

The  ramiiB  or  ascending  ramus  is  the  thin  flattened  part  of  the  ischium  which 
a«(*ends  from  tli"  tMl)erf)sitv  upward  and  inward,  and  joins  the  ramus  of  the  puhes, 
their  point  ot  junction  being  indicated  in  the  adult  by  a  rough  eminence.  The 
outer  Bur&ee  of  the  ramus  is  rough,  for  the.  attachment  of  the  Obturator  extemna 
muscle,  also  some  fibres  of  the  Adductor  magnus  and  of  the  Gracilis ;  its  inner 
surface  forms  part  of  the  anterior  Avail  of  tlio  pelvis.  Its  inner  l">nl''r  t-  thick, 
rniiirh.  slightly  everted,  fonns  part  of  the  outlet  of  the  pelvis  and  prcstnt.s  two 
ridge.-i  and  an  intervening  space.  The  ridges  are  continuous  with  similar  ones  on 
the  descending  ramus  of  the  pubes.  To  the  outer  one  is  attache<l  the  deep  layer 
of  the  supei*ficial  perinejd  fascia,  and  to  the  inner  the  anterior  layer  of  the  trian- 
gular ligament.  If  the««e  two  ridfies  are  traced  <lownwnr<l,  they  Avill  be  found  to  he 
continuous  with  each  other  at  the  anterior  extremity  of  tlie  tuberosity  of  the  isch- 
ium :  here  the  two  layers  of  ftscia  are  blended  behind  the  TransTersus  perintei 
muscle.  To  the  intervening  space,  just  in  front  of  the  point  of  junction  of  the 
rid^je-j.  attaelicd  the  Tmnsvorsuf  perinaji  mu.scle.  and  in  front  of  this  n  portiwi 
of  the  crns  penis  (^vel  clitoridis)  and  the  Erector  penis  (vei  clitoridis)  muscle.  Its 
outer  border  is  thin  and  sharp,  and  forms  part  of  the  inn^  margin  of  the  obturator 
foramen. 

The  Pubee  forms  the  anterior  part  of  the  os  innominatum.  and  with  the  bone  of 
the  opp<isitp  side  forms  the  front  honndarv  of  the  true  pelvic  cavity.  It  is  divisible 
into  a  body,  a  horizontal  ramus,  and  a  descending  ninius. 

The  boidy  is  somewhat  quadrilateral  in  shape,  and  presents  for  examination  two 
surfaces  and  three  borders.  The  an/m'or  surface  is  icuLdi,  directed  for»var<l  and 
outward,  and  .serves  for  the  attachment  of  various  mu.selc^.  To  the  upper  and  itnier 
angle  iniiue<liately  helow  the  crest  is  attached  the  Adductor  longus;  lower  duuu, 
from  without  inwaid,  arc  attached  the  Obturator  externus,  the  Adductor  nuignus, 
the  Adductor  brevis,  and  the  upper  part  of  the  (iracilis.  The  (mterior  surface, 
C(mvex  from  above  downwanl.  concave  from  side  to  side,  is  smooth,  and  forms  part 
of  tho  anterior  wnll  of  the  pelvis.  It  ijives  attachment  to  the  Levator  ani  and 
Obturator  internu.s.  'J  lie  Ufiiter  bonier  presents  for  examination  a  prominent 
tubercle  which  projects  forward  and  is  called  the  tfnne :  to  it  is  attached  the  otttM* 
pillar  of  the  external  abdominal  ring  and  Poupin  t  ligament.  Passing  outward 
from  this  is  a  prominent  ridge,  formin;;  part  of  tlie  >ll<>-j:  <  t hu  <i}  line,  wliich,  nin- 
ning  outward,  marks  the  brim  of  the  true  pelvis.  To  it  is  attached  a  portion  nf 
the  conjoined  tendon  of  the  Internal  Oblique  and  Transversalis  muscles,  Gimberaat'i 
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ligament,  au*\  the  triangular  ligaiuent.  Internal  to  the  spine  of  the  pubcs  is  the 
mtt,  which  extends  from  this  proceaa  (o  the  inner  extremi^  of  the  bone.  It 
iffords  ftttachtnent  anteriorly  to  the  conjoined  tendon  of  the  Internal  Obli<|iie  and 

Tran.«v»»rsnli?».  nnd  posteriorly  to  the  RertiH  and  Pvnimifhili??  nmpclcs.  The  point 
of  junction  of  the  crest  with  the  inner  border  of  tlie  bone  is  called  the  angle  ;  to 
tt,  as  well  to  the  symphysis,  is  attached  the  internal  pillar  of  the  external  abdoni- 
ioal  ring.  The  mtemal  border  10  the  »ymphi/isi»;  it  ifl  oval,  covered  by  eight  or 
nine  transverse  ridges,  or  a  series  of  nipple^like  processes  arranged  in  rows  sepa- 
rattHl  Hy  jjT'^^ve?  :  they  serve  for  tlio  attachment  of  tho  connecting  fibro-cartilage 
plact  d  between  it  and  the  opposite  1>oik'.  Tlie  nuti  r  border  )ire«<ent?<  n  sharp  mar- 
gin, which  formal  part  of  the  circumference  of  the  obturator  foramen  and  aft'ords 
iltachment  to  the  obturator  membrane. 

The  horizontal  ramus  exti^ds  from  the  body  to  the  point  of  junction  of  the 
pabes  with  the  ilium,  and  forms  the  upper  part  of  the  circumference  of  the  obtu- 
rafnr  fommen.  Tt  presents  for  examination  n  snperior,  inferior,  and  posterior  sur- 
fwe  an<l  an  outer  extremity.  The  mperior  surhicc  presents  a  continuation  of  the 
ilio-pectineal  line,  already  mentbned  as  commencing  on  the  bodj  of  the  bone.  In 
froDt  of  this  ridge  the  surface  01  bone  is  triangidar  in  form,  wider  externally  than 
internally,  smooth,  and  affords  attachment  to  the  Pectineus  mu?^'  !*'.  The' surface  is 
Wn<le<l  externally  by  a  rough  eminenee.  the  i/in'pcrfnwal^  whieli  ser\  ts  to  indirjite 
the  point  of  junction  of  the  ilitim  and  pubes,  and  gives  atta<'hment  to  the  Psoas 
ptrrns  when  this  muscle  is  pre^nt.  The  inferiar  surface  forms  the  upper  bound* 
uy  of  the  obtnrator  foramen,  and  presents,  externally,  a  broad  and  aeep  oblique 
grooTe,  for  the  passage  of  the  obtnrator  vesads  and  nerve;  and.  internally,  a  sharp 
mar^rin.  wliich  forms  pnrt  of  the  circumferenee  of  the  obturator  fonunen  «nd  to 
which  the  obturator  membrane  is  attju'hed.  The  poHten'or  surface  forms  part  of 
the  anterior  boundary  of  the  true  pelvis.  It  is  smooth,  convex  from  above  down- 
ward, and  affords  attachment  to  the  npper  fibres  of  the  obturator  intemus.  The 
outrr  extremity,  the  thickest  part  of  the  ramus,  forms  one-fifth  of  the  cavity  of  the 
acetabulum . 

The  descending  ramus  of  the  pubes  is  thin  and  flattened.  It  passes  oiit\vanl 
and  downward,  becoming  narrower  ris  it  descends,  and  joins  with  the  mmus  of  the 
iwhiam.  Its  anterior  surface  is  rough,  for  the  attachment  of  muscles — the  Gracilis 
along  its  inner  border;  a  portion  of  the  Obtnrator  extemus  where  it  enters  into  the 
f'tnnation  of  the  foramen  of  that  name;  and  between  thefe  two  museles  tlie  Ad'bic- 
tfin»  brevis  antl  magnus.  The  j>r»ttrrl*>r  surface  is  smooth,  for  the  Obturator  inter- 
nus,  and  close  to  the  inner  nuirgiu  the  (  oiujiressor  urethne.  The  inner  border  is 
thick,  n»agh,  and  everted,  especially  in  females.  It  presents  two  ridges,  separated 
by  an  intervening  space.  The  ridges  extend  downward  through  the  ascending 
raunis  of  the  ischium  to  the  tuber  iseliii,  where  thev  bm>me  continuous:  to  the 
external  one  is  attacheil  tlie  deep  layer  of  the  superficial  perineal  fju*cia,  and  to  the 
mtemal  one  the  anterior  layer  of  the  triangular  ligament.  To  the  intervening 
space  is  attached  the  eras  penis  (vel  clitoridis)  and  the  Erector  penis  (vel  clitoridis) 
moade.  The  outer  border  is  thin  and  sharp,  forms  part  of  the  circumference  of  the 
obtnrdtor  foramen.  an<l  gives  attachment  to  tlic  Obturator  muscle. 

Tlie  Cotyloid  Cavity,  or  Acetabulum,  is  a  deep,  cup-sha|H'(l,  liPinispherieal 
•icprpssioii  formed,  internally,  by  the  j>ubes,  above  by  the  ilium,  behind  and  below 
hy  the  nchium,  a  little  less  than  two-nflhs  being  formed  by  the  ilium,  a  little  more 
tbtn  two-fifths  by  the  ischium,  and  the  remaining  fifth  by  the  pubes.  It  is  bounded 
W  a  protuinent  uneven  rim,  which  is  thick  and  ^tronix  above,  and  serves  for  the 
ittiKliifK  nt  of  a  fibro-eartilauinous  struetiir<'  which  contracts  its  orifice  and  de<>pens 
ll^e- .««urtaee  for  artieulation.  it  presents  on  its  inner  side  a  deep  notch,  the  eotyloid 
Mteh„  which  transmits  the  nutrient  vessels  into  the  interior  of  the  ioint,  ami  is  con- 
tiaaous  with  a  circular  depression  at  the  bottom  of  the  cavity :  this  depression  is 
{'^rforateil  by  numerous  apertures,  lodges  a  mass  of  fat,  and  its  margins,  ns  well  as 
thow*  of  tho  notch,  serve  for  the  nttnehTiit  rit  of  the  li'jameiitum  tere«.  'I'lie  notfh 
id  converted,  in  the  natural  state,  into  a  foramen  by  a  dense  ligamentous  band  which 
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pas5ies  across  it.  TIiroii;ih  tliis  foramen  tlu'  nutrient  vessels  an*!  norves  enter  the 
joint.  [The  internal  .surface  of  tlie  pelvic  bones  i.s  afeessil»le  (<>  the  touch  by  the 
rectum,  and  in  vomen  by  the  vagina  also.  In  su»(pecte<i  hip-joint  (li.sea8c  this  may 
sometimes  give  yaluable  information  by  disclosing  the  oondition  of  the  floor  of  the 
acetabulum.^ 

The  Obturator  or  Thyroid  Foramen  is  a  lar;_'t'  aperture  situate*!  l)etwoen  x\\q. 
ischium  and  pubes.  In  the  male  it  ifi  lur^e,  of  an  oval  tbvui,  [is  longest  diameter 
being. oblii{uely  from  above  downward;  in  the  female  it  is  smaller  and  more  trian- 
gular. It  is  bound  by  a  Uiin.  uneven  margin  to  which  a  strong  membrane  \»  a  t  iaelie<l, 
and  presents  at  it.s  upper  and  outer  part  a  deep  g;rnove  wliieh  rmis  fnun  the  ih  Ivis 
obliquely  forward,  inward,  and  downward.  This  groove  is  converted  into  a  foramen 
by  the  obturator  membrane,  and  transmits  the  obturator  vessds  and  nerve. 

Structure. — This  bone  consists  of  mu<^  cancelloos  tissue,  especially  where  it  is 
tliick,  enclo.scd  l»etween  two  layers  of  den<e  e(iiii|Ki(  t  tissue.  In  the  thinner  part.-* 
of  tlie  l)one,  a>  at  the  bottom  of  the  aeeta luiliim  and  centre  of  the  iliac  fossa,  it  is 
usually  semi-transparent  and  composed  entirely  of  compact  ti.s.sue. 

Developoient  (Fig.  219). — By  eight  centies :  three  primary— one  for  the  ilinm, 
one  for  the  ischium,  and  one  for  the  pubee;  and  five  secondary — one  for  the  crest 
of  the  ilium,  one  for  the  anterior  inferior  spinous  process  (said  to  occur  more  £re* 

Fi«.  219. 


I'lan  i>f  tbo  |)i-vMi>iiment  of  the  <>«  Innorninut'im,  »>y  ••Iv'lil  i'<>iitr<  -i  -ilin  r  |.r.i  :iry  ilin:!    ix  lijinn  h  <1 

ttvc  M-oondary.  The  thrw;  priiii«ry  c•l■ll^rl'^  iinitu  ibmugb  a  V-iilitt(MMl  pit-ce  mLkiuI  puberty.  £pipLiVM-»  appMr 
•bout  puberty,  aud  untie  about  tb«  tweotr^inh  yewr. 

ouently  in  the  male  than  the  female),  one  for  the  tuberority  of  the  ischium,  one  for 

tne  symphysis  pubis  (more  frecjuent  in  the  female  than  the  male),  anil  one  for  the 
Y-shapei!  i)ieee  at  the  i»ottom  of  the  aeetnbulum.  These  various  centres  ajtpear  in 
the  followiuj^  order:  First,  in  the  ilium,  at  the  lower  part  of  the  bone,  immediately 
above  the  sciatic  notch,  at  about  the  same  period  that  the  development  of  the  verte* 

bne  (  iiimences.  Seiondlv.  in  the  bodv  of  the  isehiinn,  at  about  the  third  month 
of  fistal  life.    Thirdly,  in  the  body  of  the  pubes,  between  the  fourth  and  fifth 
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montlif).  At  Mrfli  tho  tlirco  priniarv  centres  are  <jnite  separate,  the  crest,  the  hot- 
tom  of  the  acetabuluut,  uud  the  runii  of  the  ischium  and  puhe»  heing  .still  curtilagi- 
Doas.  At  about  the  seventh  or  eighth  year  the  rami  of  the  pubes  and  ischium  arer 
almost  completely  ossified.  Al  niu  the  thirteenth  or  fourtei'iith  year  the  three  divis- 
i<>ti<  nf  tin-  I'liiii'  h:ive  exteiHU'<l  their  ;;ro\\tli  into  the  hottoiii  of  the  acetahiilimi, 
bt'ing  si  jt:irat(  <l  fn>m  each  other  h^'  u  Y-shaped  portion  of  cartilage  which  now  pre- 
sents truce-  of  os>iiieation.  The  ilium  and  ischium  then  become  joined,  and  lastly 
the  pubes,  through  the  intervention  of  this  Y-shaped  portion.  At  about  the  age  of 
piilMTty  ossification  takes  phM!e  in  each  of  tlu-  imiaining  portions,  and  thej  become 
joiiMil  to  thr  vest  of  the  bone  ahont  the  twenty-fifth  year. 

Articulations. — With  its  fellow  of  the  opposite  side,  the  .sacrum,  and  lenuir. 

Attaohment  of  Mvaolee. — ^To  the  i At'um,  fifteen.  To  the  outer  lip  of  the  crest, 
tbeTensix-  vML'ina*  femoris,  Obliquus  e.xternu8  abdominis,  and  Latissimu.s  doru;  to 
the  inteni;il  the  Hiai  iis.  Transversalis.  <^>iiadratus  lniiib<irnni.  and  Krector  spinio: 
to  the  interspace  between  the  li]ts,  the  0bli»juus  iuterniis.  To  the  outer  surface  of 
the  ihum,  the  Gluteus  maximu.x,  Gluteus  niedius,  Gluteus  minimus,  reflected  tendon 
of  Kectus,  portion  of  Pyriformis ;  to  the  internal  sur&oe^  the  Iliacus,  and  the  Mul- 
tifi'lii-i  spina'  ti>  the  internal  surface  of  the  ])osterior  superior  spine;  to  the  anterior 
bonier,  the  Sariorius  and  >trai;:lit  tendon  of  the  Rectus.  To  uie  itehinm,  fourteen. 
To  its  outer  nurluce,  the  Obturator  exteruus  and  Gmcilis  ;  internal  surface,  Obtura- 
tor intemus  and  Levator  ani.  To  the  spine,  the  Gemellus  superior,  Levator  anK 
and  Coccygeu.«».  To  the  tuberosity,  the  Biceps.  Sendtendinosus,  Smimembrano- 
PH:<.  (.^uadnitus  femoris.  Adductor  magnus,  Gemellus  inferior,  Transversus  perimei. 
Erector  penis.  To  the  jjidnn,  sixteen,  the  Obliquus  extemu.s.  Obliquus  inter- 
uiu.  Trans versalis,  llectus,  Pyraniidalis,  Psoa.s  parvus,  Pectineus,  Adductor  magnus. 
Adductor  longus,  Adductor  brevis,  Gracilis,  Obturator  extemus  and  intemus,  £eva>/' 
lor  ani,  Compressor  urethne,  and  occasionally  a  few  fibres  of  the  Accelerator  urinse. 


Thb  Pm^viS  (Pigs.  220,  221). 
The  PelTiflk  so  called  firom  its  resemblance  to  a  basin  (L.  pelvu),  is  stronger  and 

Fig.  m 


^alm  Mrls  (adttlt). 

maanvdy  constructed  than  dther  the  cranial  or  thoracic  cavity;  it  is  a  bony 
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Fio.  221. 


Fenutle  PelvU  (adult), 


ring  interposed  between  tlic  lower  cud  of  the  spine,  which  it  sapportB,  and  the 

lower  f'Xtr<'ii)i(ios.  tipon  wliicli  it  rests,    Tt  is  composed  of  liiiir  hones:  the  two 
iniiuiuiiiutu,  which  bound  it  ou  either  side  and  in  Irout,  and  the  sacrum  and  coccj'X^ 
which  oomplete  it  behind. 

The  pdvis  is  divided  by  »  prominent  line,  the  Imea  HithpeeUneOy  into  the  fidse 
U)<1  true  pelvis. 

The  False  Pelvia  is  all  that  expanded  portion  <tf  the  pelvic  cavity  which  is 
situated  above  the  liiica  ilio-pectinea.  It  ia  bounded  on  each  side  b^'  the  ossa  ilu  ; 
in  front  it  is  incomplete,  presenting  a  wide  interval  between  the  spmons  prooesses 
of  the  ilia  on  either  side,  which  is  filled  up  in  the  recent  state  by  the  parietes  of 
the  uhdomen  :  behind,  in  the  middle  line,  is  a  <leep  notch.  This  broad,  shallow 
c;tvit^'  \^  titled  to  support  the  intestines  and  to  transmit  part  of  their  weight  to  the 
anterior  wall  of  die  abdomen. 

The  True  Pelvis  is  all  that  part  of  tlic  pelvic  eavity  which  i.s  .«ituatod  beneath 
the  linea  ilio-pcetinca.  Tt  is  smaller  than  the  false  pelvis,  but  its  walls  are  more 
perfect.  For  convenience  of  descriptii»n  it  is  divideil  into  u  superior  circumference 
or  inlet,  an  inferior  circumference  or  outlet,  and  a  cavity. 

The  Buperior  oirouxnference  forms  the  margin  or  brim  of  the  pelvis,  the 
included  space  being  called  the  inht.  It  is  forme«l  by  the  linca  ilio-pectinea.  com- 
pleted  in  front  by  the  spine  and  crest  of  the  piilies.  and  behind  by  the  anterior 
margin  of  the  bare  of  tiie  sacrum  and  sacro- vertebral  angle. 

The  inlet  of  the  pelvis  is  somewhat  heart-shaped,  obtusely  pointed  in  fitint,. 
diverging  on  either  sitle,  and  encroached  ii|ion  behind  by  the  projection  forward  of 
the  promontory  of  the  sacriMi>.  li  has  three  principal  diameters — antcro-posterior 
(s;icro-pubic).  transverse,  ami  oblirpie.  The  antero-pnsterior  exten<ls  from  the  sacrtv 
vertebral  angle  to  the  .symphysis  pubis;  its  averiige  nicjLsurcnjcnt  is  four  inches  in 
the  male,  ibur  and  three-quarters  in  the  female.  The  tmnstverse  extends  across  the 
greatest  width  of  the  inlet,  from  the  middle  of  the  brim  on  one  side  to  the  same 
point  on  the  ojiposite;  its  avcrairc  iiica<iii<'ment  is  four  and  a  half  in  the  male,  five 
and  a  quarter  in  the  female.  The  oblujue  c.xtentis  trom  the  margin  of  the  pclvii», 
corresponding  to  the  ilio-pectineal  eminence  on  one  side,  to  the  sacro-iliac  svmphy^ 
sis  on  the  opposite  side;  its  average  measurement  is  four  and  a  quarter  in  tlie  male 
and  five  in  the  female. 

The  cavity  of  the  true  pelvis  is  bounded  in  front  by  the  .symphysis  pul)is; 
behind,  by  the  concavity  of  the  sacrum  and  coccyx,  which,  curving  forwanl  above 
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and  below,  contracts  tbe  inlet  and  outlet  of  the  canal ;  and  laterally  it  is  bounded 

by  a  bruud,  smootb,  quadran^zular  plate  of  boue  corresponding  to  the  inner  surface 
of  tbe  b»Kly  of  tbe  iachiuni.  Tlu'  cavity  is  shallow  in  front,  measuring  at  the  sym- 
pbysis  an  inch  and  u  half  in  depth,  tliree  inches  and  a  half  in  tlie  nii(ldlo,  and  four 
inches  and  a  half  posteriorly.  From  this  description  it  will  be  seen  tiiat  the  cavity 
of  tbe  pelvis  is  a  short  curved  canal,  considerably  deeper  on  its  posterior  than  on  its 
antmor  wall,  and  broader  in  the  middle  than  at  either  extremity,  from  the  projec- 
tion forward  of  the  sacro-coccygeal  column  above  and  below.  Ti^is  cavity  contains, 
in  the  recent  subject,  tho  rectinn.  Ma<Mer,  and  part  of  the  organs  of  jreneriition. 
The  rectum  is  placed  at  the  back  of  tlie  pelvis,  and  correspomls  to  the  curve  of  the 
sacro-coccygcal  column  ;  tbe  bladder  in  front,  behind  the  symphysis  pubis.  In  tbe 
jfemale  the  uterus  and  vagina  occupy  the  interval  between  these  parts. 

The  lower  circumference  of  the  pelvis  is  very  irr^ular,  and  forms  what  is 
cnllnl  the  outlet.  It  is  bounded  by  three  prominent  eminences :  one  yiosterior, 
foruifil  by  tlie  ])oint  of  t)i»'  coccyx;  and  one  on  each  side,  the  tuberosities  of  the 
ischia.  These  euiinenccb  arc  separated  by  three  notches :  one  in  front,  tbe  jjubic 
areh^  formed  by  the  convergence  of  the  rami  of  the  ischia  and  pubes  on  each  side ; 
the  other  notches,  one  on  each  side,  are  formed  by  tbe  sacrum  iwd  coccyx  behind, 
tlif  i:>c]iium  in  front,  aiul  the  iliinii  abnvc  t  tlioy  are  railed  the  tairro-sr'/'iifir  wtr/nx ; 
ill  the  natiini)  state  they  are  converted  into  foramina  by  the  leaser  and  greater  sacro- 
sciatic  ligaments. 

Tbe  liameters  of  the  outlet  of  the  pelvk  are  two,  antero-posterior  and  transverse. 

The  antero-posterior  extends  fiom  the  tip  Of  the  coccyx  to  the  lower  part  of  the 
symphysis  pubis;  its  average  measurement  is  three  and  a  quarter  inches  in  the  male 
and  five  in  tlio  female.  The  transverse  extends  from  tlie  yiosterior  part  of  otic 
isihiatic  tuberosity  to  the  same  point  on  tbe  opposite  side ;  the  average  measurement 
» three  and  a  half  inches  in  llie  mide  and  four  and  three-quarters  in  the  fenuile.  The 
sntoo-posterior  diameter  varies  with  the  length  <^  the  coccyx,  and  is  capftble  of 
incrwcH'  or  diminution  on  account  of  the  mobility  of  that  bone. 

Position  of  the  Pelvis. — In  the  cn^ct  posture  tlie  pelvis  is  placed  obliquely  with 
rejrani  to  the  trunk  of  the  hody :  the  bony  ring,  which  separates  the  true  from  the 
Mse  pelvis,  and  which  forms  the  essential  part  of  tbe  pelvis,  is  placed  so  as  to  form 
an  angle  of  about  sixty  to  sixty-five  degrees  with 
tbe  ground  <ni  which  we  stand.  The  pelvic  surface 
<>f  the  sympby.«is  pubis  looks  upward  and  hack- 
ward,  the  concavity  of  the  sacrum  amd  coccyx 
downward  and  forward,  tbe  base  of  the  sacrum  in 
well-formed  female  bodies  being  nearly  four  inches 
above  tbe  upper  border  of  the  symphysis  pubis, 
aiid  the  npex  of  the  coccyx  n  little  more  than  half 
an  inch  alxive  its  lower  border.  Tiie  oldi<]uity  is 
much  greater  in  the  foetus  and  at  an  early  period 
of  life  than  in  the  adnlt.  In  consequence  of  this 
ohli(juity  of  the  pelvis  the  line  uf  ^rravity  of  the 
licad,  which  pas.scs  through  the  middle  of  the 
oilontoid  proce??  (d'  the  axis  an«l  throuirh  the 
points  of  junction  of  tbe  curves  of  tbe  verteliral 
column  to  the  sacro-vertebral  angle,  descends  to- 
ward tbe  front  of  the  cavity,  .mo  that  it  bisects  a 
line  drawn  transverselv  throu«di  the  middle  of  the 
bwuls  of  the  thigh-bones.  And  thus  the  centre  of 
gravity  of  the  head  is  placed  immediately  over  tbe 
beads  of  ihe  thigh-bones  on  which  the  trunk  is 
supported. 

Axes  of  the  Pelvis  (Fig.  222). — The  plane  of  the  inlet  of  the  true  pelvis  will 
ho  represented  by  a  line  drawn  from  the  ba.so  of  the  sacnini  to  the  ii|t]H  r  niaririn 
of  tbe  symphysis  pubis.    [This  forms  with  tbe  horizon  an  angle  of  from  tifty-tive 


I'ir.  '222. 
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to  ^Zty-five  degrees.]  A  line  carried  at  rii^ht  angles  with  this  at  it.s  middle  would 
correspond  at  one  extremity  with  ihr-  uinliilictis,  ;itid  at  the  ntluT  with  tin-  miildb^of 
the  coccyx  :  the  axis  of  the  inlet  is  therefore  directe<l  downward  and  backward. 

[The  plane  of  the  outlet  is  represented  by  a  Hue  from  the  tip  of  the  coccyx  to  the 
bwer  border  of  the  syrophysia,  and  forms  with  the  horixon  un  angle,  varying  with 
the  lentrth  of  the  coccyx,  of  from  seven  to  twenty-seven  degrees.]  The  axis  of  the 
outlet  ]>rndur('rl  ii])\vard  would  touch  the  bus**  of  tljc  snrnnu.  and  is  th<*reforc  din^-teil 
downward  and  forward.  [This  axis  is  directed  downward  and  backwani,  not  forward, 
the  tip  of  the  coocvx  being  above  the  level  of  the  lower  border,  and  often  of  the 
upper  border,  of  the  ayniphysis.]  The  axis  of  the  cavity  is  cnrved  like  the  cavity 
its«  lf :  tliis  curve  corres|>ond8  to  the  concavity  of  the  sacrum  and  coccyx,  the  extremi- 
ties being  indicated  by  the  central  points  of  the  inlet  an<l  outlet.  A  knowle<lge  of 
the  direction  of  these  axes  serves  to  explain  the  course  of  the  fcetus  in  its  passage 
through  the  pelvis  during  parturition.  It  is  als<i  important  to  the  surgeon,  as 
indicating  the  direction  of  the  force  required  in  the  removal  of  calculi  from  the 
bl;)(lrlfM-.  nn<l  :is  determining  the  direction  in  which  instruments  should  be  used  in 
operations  upon  the  pelvic  viscera. 

Difltoronooo  between  the  Male  and  Female  Felvla. — tn  the  nude  the  bonea 
arc  thicker  and  stronger,  and  the  muscular  eminences  and  impressions  on  their  sur- 
faces more  stmntrly  marked.  The  male  pelvis  is  altogether  more  massive:  its  cav- 
ity is  deeper  and  narrower  and  the  obturator  foramina  of  larger  size,  in  xim  female 
the  bones  are  lighter  and  more  expanrled,  the  muscular  impressions  on  their  surfaces^ 
are  only  slightly  marked,  and  the  pelvis  generally  is  less  massive  in  structare.  The 
iliac  fossre  are  broad,  and  the  spines  of  tlie  ilia  widely  sepanitiMl ;  hence  the  great 
prominence  of  the  hijis.  The  inlet  and  the  outlet  are  larger,  the  fortner  heing 
more  nearly  ciicniar  in  conseciuence  of  the  sacral  pronumiory  [uojtH'ting  less  into 
it.  The  ca\  ity  is  more  capacious,  and  the  spines  of  the  ischia  project  less  into  it 
The  promontory  is  le<s  projecting,  the  sacrum  wider  and  less  curved,*  and  the  coc- 
cyx more  movable.  The  arch  of  rlie  ]mbes  is  wider  and  its  edges  more  everted. 
[This  subpubic  arch  is  in  the  male  an  angle  rather  than  an  arch,  and  usually  me:is- 
ures  about  seventy-five  degrees,  but  may  t)e  much  less ;  in  women  it  is  a  true  arch, 
and  subtends  an  angle  of  ninety  to  one  hundred  degrees.  A  narrow  subpubio  arch 
in  men  brings  the  tuberosities  of  the  ischia  together,  arid  is  a  serious  impediment  in 
lithotomy  ;  while  in  women  the  same  narrowness  would  g'"'  ntly  inipede  delivery,  and 
if  too  marked  make  normal  birth  iinpossible.J  The  tul)en>sities  of  the  i.schia  and 
the  acetabnla  are  wider  apart. 

The  >i/.e  of  the  pelvis  varies  not  only  in  the  two  sexes,  but  also  in  differenk 
members  of  the  ;ir»me  sex.  This  docs  n<>t  ajijiear  to  he  influene.  il  in  atty  wav  by 
the  height  of  the  individual.  Women  of  short  stature,  as  a  rule,  have  broacl  pelves. 
Oecaaionally  the  pelvis  is  equally  contracted  in  nil  its  diroensions,  m  much  so  that 
all  its  diameters  measure  an  inch  less  than  the  average,  and  tl>is  even  in  women  of 
average  height  aiul  otherwise  well  formed.  The  jxdvis  of  the  negro  is  said  to  be 
smaller  than  that  of  the  European,  and  the  sacrum  i**  somewhat  les**  curve  tl. 

In  the  Jutm  and  for  several  yeara  after  birth  the  pelvis  is  small  in  proportion 
to  that  of  the  adult.  The  cavity  is  deep  an<l  the  [)r(>jection  of  the  sacro-vertehral 
angle  less  marked.  The  antero-posterior  and  tnmsverse  diameters  are  nearly  equal. 
Aftoiit  ftufn'i  fi,  the  pelvis  in  bntit  sexes  present-  the  general  characters  of  the  adult 
male  pelvis,  but  after  j>uin;rti/  it  ac(|uircs  its  proper  t^exual  characters. 

The  Femur  or  Thiou-bone. 

The  Femur  ( /c;/j>/r.  the  thigli)  i<  the  longest.'  InrL'f  st,  and  strnngest  bone  in  the 
skeleton,  and  almost  perfectly  cyliieiiiial  in  the  greater  [mrt  of  its  extent,  lu  the 
erect  posture  it  is  not  vertical,  being  separated  from  its  fellow  above  by  a  consider* 

'  It  is  not  iiniisnal,  however,  to  find  tlie  saonitii  in  ihe  female  pronentiug  a  oaii^iderable  curT9 
extcndiiiK  ihroiijrhout  ils«  wiiolo  It  iii^th. 

*  lo  a  nwa  six       high  it  xueoaure*  eighteen  ioche* — one-foartli  of  the  whole  body. 
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able  iiiierval,  which  corresponds  to  the  entire  breadth  of  the  pelvis^  but  inclininji; 
UndnftUy  downward  and  inward,  so  as  to  approach  its  fellow  toward  its  lower  part, 
for  tbe  purpase  of  bringing  the  knee-joint  luar  the  line  of  gruvity  of  the  body. 
The  "k'^'fee  of  this  inclination  varies  in  ilitterent  persons,  and  is  greater  in  the 
fiinalf  than  in  the  nmle,  on  account  of  llie  greater  brenflth  of  the  pelvis.  [(Joiu- 
p»ff  remarks  on  the  difference  between  the  knee-  and  elbow-joint**,  p.  242.J  The 
MBntr,  like  other  long  bones,  is  divisible  into  a  shaft  and  two  extremities. 

Tbe  Upper  Bxteamity  presets  for  examination  a  bead,  a  neck,  and  tbe  greater 
tnd  lesser 't  "  }iant<?ra. 

The  head,  wiiirh  frlnhnlar  niul  forms  rather  more  than  a  hcnnispbrro,  i?  dirfctcd 
upward,  inward,  and  a  little  Ibrward,  the  greater  part  of  its  convexity  beiiig  above 
ind  in  front.  Its  surface  is  smooth,  coated  with  cartilage  in  the  recent  state,  and 
pieient<,  a  little  behind  and  belon  its  centre,  an  ovoid  depression,  for  tbe  attach* 
merit  of  the  ligamentnm  t^res.  The  neck  is  a  flattened  pyramidal  process  of  bone 
which  ronnwts  the  head  with  tin'  sluifr.  Tt  varies  in  length  ntid  <ddi(|uity  at  vari- 
ous periods  of  life  and  under  ihii('r<  iit  eucuuistances.  In  infant  y  tlie  angle  is  widest, 
tad  beoomes  leseened  during  growth,  so  that  at  puberty  it  forms  a  gentle  curve  from 
the  axis  of  the  shaft  In  the  adult  it  forms  an  angle  of  about  one  hundred  and  thirty 
dwreei  with  the  shaft,  but  Tariee  in  inverse  proportion  to  tbe  development  of  tbe 
peTvi<  nnd  tho  «tature.  In  conseqiipncf  nf  the  prominonrp  of  tlio  hips  nnd  widon- 
iag  of  tilt'  iK'lvi.sinthe  femalo  tlie  neck  of  the  tliigh-bone  forms  morr  nearly  a 
right  angle  with  the  shaft  titan  it  does  in  ojun.  it  has  been  stated  that  the  angle 
duiinishes  in  old  age  and  the  direction  of  tbe  neck  becomes  borixontal,  but  this 
ctatemeut  is  founded  on  insiiHii  ii nt  evidence.  Professor  Humphry  states  that  be 
has  not  had  the  opportnnity  of  making  sufficient  nionsurements  to  sottle  the  (jues- 
tion,  but,  so  f:ir  as  his  observation  goes,  *Mhc  change  is  tho  exception  liither  thsui 
the  rule."  '  The  neck  is  flattened  from  before  backward,  contracted  in  the  mithile, 
lod  broader  at  its  outer  extremity,  where  it  is  connected  with  the  abaft,  than  at  \\« 
fommit,  where  it  is  attnelied  to  the  hesid.  The  vertical  <liameterof  the  outer  lialf 
i?  inf^rensed  by  tho  thiekening  of  the  hnvor  edge,  which  slopes  downward  to  join  the 
shaft  at  the  lofs^sor  f ifielianter.  j^o  that  the  outer  half  of  tlio  neck  is  flattonod  from 
before  backward,  and  its  vertical  diameter  measures  oue-tlnrd  more  than  the  antero- 
posterior. The  inner  half  is  smaller  and  of  a  more  circular  shape.  The  anterior 
tutface  of  the  neck  is  peribrated  bj  numerous  vascular  foramina.  The  posnti  rior 
turfare  is  smooth,  and  is  broader  and  more  concave  than  the  anterior;  it  gives 
attachment  externally  to  the  posterior  part  of  the  rnpsnlar  ligament  of  the  hip- 
joinu  The  superior  bonier  is  short  and  thick,  bounded  externally  by  the  great 
trochanter,  and  its  surface  perforated  by  large  foramina.  The  inferior  b&rder,  long 
and  narrow,  curves  a  little  backward,  to  terminate  at  the  lesser  trochanter. 

The  Trochanters  {ron^dto,  to  run  or  roll)  are  proniinent  processt*  of  bone  which 
tford  leverage  t  *  the  muscles  which  rotate  the  thigh  on  its  axis.  They  are  two  in 
number,  the  greater  and  the  lesser. 

The  Ghreat  Trochanter  is  a  lar^e,  irregular,  quadrilateral  eminence  situated  at 
the  outer  side  of  the  neck^  at  its  junction  with  the  upper  part  of  tbe  shaft.  It  is 
directed  a  little  outward  and  backward,  and  in  tbe  adult  is  al)out  three-quarters  of 
an  inch  lower  than  tho  head.  Tt  presents  for  examination  two  surfaces  and  four 
f)Oniers.  The  irffrihi/  surface,  ([uadrilateral  in  t<>rm,  is  broad,  rough,  convex,  and 
Quirked  by  a  prominent  diagonal  line,  which  extends  from  the  posterior  superior  to 
tbe  anterior  inferior  angle ;  this  line  serves  for  tbe  attachment  of  the  tendon  of  the 
(^iluteus  medius.  Above  the  line  is  a  triangular  surface,  sometimes  rough  for  part 
'^f  the  tendon  of  tho  samp  muscle,  sometimes  smooth  for  the  interposition  of  a  bursa 
between  that  tendon  and  the  bone.  Below  and  behind  the  diaL'onal  line  is  a  smooth 
triangular  surface  over  which  the  tendon  of  the  Gluteus  maxumis  muscle  plays,  a 
buna  being  interposed.  Tbe  internal  eufface  is  of  much  less  extent  than  the 
external,  and  presents  at  its  base  a  deep  «lepresaion,  the  digital  or  trochanteric 
fiutt^  for  tbe  attachment  of  the  tendon  of  the  Obturator  extomus  muscle.  The 

*  See  Old  Ayr,  and  Change*  hadaitdto^  p.  25. 


Digitized  by  Google 


272 


TBE  SKELETON, 


JUgbl  Kttiuur.  «nt«mr  suriiHGe. 


Fio.  223.       %y pi>rmr  htmh' r  ii*  free ;  i  t  i s  t h  i ck 
and  irregular,  and  marked  by 
iio.^«»ii-CMv!i  iiupressiong,  for  the  attachment 
of  the  Pyrifbmus  behind,  the 
Obturator  intcmus  and  Gemelli 
in  front.    Tlir  hif>  rl"r  Konier 
correspondfi  to  the  ]»uini  ot  i unc- 
tion of  the  ba«e  of  the  trochanter  with  the 
outer  snr&ce  of  the  shaft;  it     luarkcil  by  a 
roiijrb,  prominent,  slightly  cur ved  ridjie  wliirh 
gives  attachment  to  the  upper  part  ot  the 
Vastus  externus  muscle.    The  anterior  border 
is  prominent,  somewhat  irregular,  as  well  as 
the  surface  of  bone  immediately  }>elow  it ;  it 
affonls  attfichment  by  its  outer  part  to  the 
(.xluteus  minimus.     The  posterior  border  \& 
verj  prominent,  and  appears  as  a  free  rounded 
edge  which  forms  the  back  part  of  the  diirttal 
fossa.    [The  frrcat  trochnntcr  can  !>♦•  rcu'lily 
felt  at  the  anterior  part  ot  a  marked  hollow 
at  the  side  of  the  buttock,  antl  iti»  rotation  and 
other  moTeroents  observed  here.    The  top  of 
it  just  touches  a  line,  called  **  Ndlalon's  line." 
drawn  from  the  Hntcrior-superior  spine  of  the 
ilium  to  the  tuberosity  of  the  ischium.  These 
points  are  extremely  usefol  in  relation  to  frac- 
tures  and  dislocations  of  the  femur.] 

Tlu'  Lesser  Trochanter  is  n  lonirnl  nmi- 
nenee  which  varies  in  sixe  in  dillerent  subjects; 
it  projects  from  the  lower  and  back  part  of 
the  base  of  the  neck.  Its  base  in  triangular, 
and  connected  with  the  adjacent  parts  of  the 
Ixmc  l»y  three  wcll-niarkcd  bonli  r- :  tw.t  nf 
these  are  above — the  iutcrnul  continuous  with 
the  lower  border  of  the  neck ;  the  ertemah 
witli  the  posterior  intertnx'^hanteric  line,  while 
the  inferior  honh  v  i-  <  initinuous  with  the  mid- 
dle division  of  the  liaea  aspera.  Its  summit, 
which  is  directed  inward  and  backwaiil,  is 
rough,  and  gives  insertion  to  the  tendon  of 
tlif  Psoas  jnagnus.  The  Iliacus  is  inserted 
into  tlir^  shaft  below  tb»'  lesser  tro<'hai:ter,  bj-- 
twecn  ilie  \'astu8  internus  iu  front  aud  the 
Pectineus  behind.  A  well-marked  prominence 
of  vanable  size,  which  pmjects  fnun  the  upper 
and  front  part  «»f  the  neck  at  it^  jiun'tion  with 
the  great  trochanter,  is  called  the  ttihcrrh-  of 
the  Jtiiiiir ;  it  is  the  point  of  nteeting  of  five 
muscleo — ^the  Gluteus  minimus  externally,  the 
Va^tii^  <  xtri  iiu^  below,  and  the  tendon  of  the 
(.)l>turator  inii  iihh  ninl  tiriitcllt  ribovo.  Hun- 
uing  oblicjueiy  downwanl  and  inward  from  the 
tubercle  is  the  »pirrtl  line  of  the  femur,  or  «»• 
terior  iutertriK'/ttnifrric  liv  :  it  NNiin]->  round 
the  iiiiiiT  of  tilt'  -]i;it"t.  Iiflow  tlir  b>^ser 

tr<K  liaiiicr,  and  terminates  iti  the  iinea  aspera, 
about  two  inches  below  this  eminence,  ltd 
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half  is  roogli,  and  mIFords 
attithlDent  to  the  capsular  li^ 
nent  of  the  hip-joint ;  its  lower 
lalf  is  less  prorninont,  and  jjives 
ittachment  to  the  upper  part  of 
tlie  VastUB  raterous.  Runniiiff 
obliquely  downward  and  inward 
fnmi  the  ?iinmiit  of  the  j^reat  tro- 
ctautt-r  mi  tlie  posterior  siirfaee 
of  the  neck  is  a  very  prominent, 
vdl-mariced  ridge,  the  jmHerior 
mitrtrochanterie  It^  upper 

half  forms  the  posterior  border  of 
the  great  trochanter,  and  its  louer 
kaif  run!>i  downward  and  inward 
leram  the  neck  of  the  bone  to  the 
ui  jH'r  and  back  part  of  the  lesser 
troehaDter.  A  sli^dit  ridge  some- 
tiffies  commence'*  aliout  the  middle 
of  the  posterior  intertroclmnteric 
liw,  and  pa^fses  verticallj  down- 
vnd  for  aoout  two  inches  along 
the  hack  part  of  the  shaft ;  it  is 
the  Unea  quadrnfi,  and 
pves  attachment  to  the  Qciad- 
mus  femorisi  and  :i  few  fibres  of 
tbe  Adductor  mngnns  mneclea.' 

The  ehaft,  almost  perfectly 
ftliiidriral  in  form,  i<*  a  little 
I'Madcr  ali(»\o  than  in  tlie  eeii- 
ire,  Jiijd  ^ionlewhat  flattened  from 
hdom  backward  below.  It  is 
Mightly  arched,  so  as  to  l<e  convex 
in  front— concave  behind,  where 
it  i*  «fren"Tlieiied  1)V  a  prominent 
l<'n«:itu(lmal  ridge,  tlwlinea  a»pera. 
It  presents  ibriexaniination  three 
WdeiK  sepaniting  three  surfaces. 

the  three  borders,  one,  the  linea 
>.-^]>era,  is  posterior:  tbe  other  two 
we  place<i  laterally. 

The  linea  a^peira  (Fi<:.  224) 
ii  a  prominent  longttudinu  ridee 
w  crest,  presenting  on  the  middle 
tiiinl  of  the  bone  an  external  lip, 
m  internal  lip,  and  a  rough  inter- 
mediate apace.  A  little  above  the 
ttQtre  of  tbe  shaft  this  crest  di< 
vidcs  into  three  lines;*  the  most 

'Oetu'mlly  there  i»  merely  a  slif^ht 
tkKkraiag  aboul  the  centre  of  the  inter' 
ln«li«Btenc  line;  narking  the  [>oint  of 

a!*;.-|jrji«:iit   of   the   f ^iiaili utiis  fenioris. 

U:rnml  Iv  .viiiie  anatomists  the 
l^rif  04'  tfw  qundmiut. 

'  Of  i^€se  three  iinea,  onlj  the  oater 
sad  inner  are  dcMribed  hy  many  aiiat- 

■  tiibst^  tilt'  liiit  a  .'i>|K  r:i  18  then  laid  to 
^umaite  above  and  beiuw. 

IS 


Pio.  224. 


Uighi  FliUlur,  pUKttiriwrturltae. 
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external  one  berome^*  very  rough,  and  in  oontinnr  1  ilmost  vertically  upward  to  the 
base  of  the  great  trochanter ;  the  mi«Ulle  one,  llic  k^axt  distinct,  is  continued  to  the 
base  of  the  trochanter  minor ;  and  the  internal  one  is  lost  above  in  the  spiral  line 
of  Uie  feiniir.  Below«  the  linea  a«per»  divides  into  two  ridges*  which  enclo^  between 
them  a  triangular  space,  the  pojiUteal  apace,  upon  which  restjs  the  popliteal  urterv. 
Of  thfsp  two  ridires,  the  outer  one  is  the  more  prominent  and  «U»s<"enfl><  in  tht>  summit 
of  the  outer  condyle.  The  inner  one  is  less  marked,  especially  at  its  upper  part, 
where  it  is  crossed  by  the  femoral  artery.  It  tenninntes  below,  at  the  summit  of 
the  internal  condyle,  in  a  small  tubercle,  iheddeUutor  UibereU^  which  affords  attach- 
ment to  the  tendon  uf  the  A<Miictor  magnus. 

To  the  inner  ii|)  of  the  linea  a-spera,  along  its  whole  length,  is  attiuluHl  the 
Vastus  internum,  and  to  the  whole  length  of  the  outer  lip,  the  Vastus  extcrnus.  The 
Adductor  magnus  is  also  attached  to  the  whole  length  of  the  linea  aspera^  being 
connected  with  the  outer  lip  above  and  the  inner  lip  below.  Between  the  V:istus  ox- 
ternus  and  the  Adductor  magnus  are  attaclied  two  muscles — viz.  the  (Jlnteiis  maxi* 
mus  above  and  the  short  head  of  the  Biceps  below.  Between  the  Adductor  magnus 
and  the  Vastus  internns  four  muscles  are  attached :  the  Iliaciis  and  Pectineus  above 
(the  latter  to  the  middle  of  the  upper  divisions);  helow  these  the  Adductor  brevis 
and  Adductor  longn^^.  The  linea  jispcra  is  perforated  a  little  below  its  centre  by 
the  nutrient  canal,  which  is  directed  obliquely  upward. 

The  txco  lateral  borders  of  the  femur  are  only  slightly  marked,  the  outer  one 
extending  from  the  anterior  inferior  angle  of  the  great  trochanter  to  the  anterior 
extremity  of  the  external  condyle;  the  inner  one  from  the  spiral  line,  at  a  point 
opposite  the  troehanter  minor,  to  the  anterior  extremity  of  the  internal  condyle. 
The  internal  border  marks  the  limit  of  attachment  of  tlie  Cnireus  mused©  iuternally. 

The  anterior  mirftoe  includes  that  portion  of  the  shaft  which  »  sitnated 
between  the  two  lateral  borders.  It  is  smooth,  convex,  broader  above  and 
beh)\v  tlian  in  the  centre,  slitrhtly  fwistetl,  so  that  its  upper  part  is  directed 
forward  and  a  little  outward,  its  lower  part  forward  and  a  little  inward.  To 
the  upper  three-fourths  of  this  sur&ce  the  Groreos  is  attached ;  the  lower  fourth 
is  separated  from  the  muscle  by  the  intervention  of  the  synovial  membrane  of  the 
knee-joint,  and  affords  attachment  to  the  Subcrureus  to  a  small  extent.  Tlie  txttr- 
n<il  gurfaee  includes  the  portion  of  bone  between  the  external  horth-r  ami  the  outer 
lip  of  the  linea  asperu ;  it  is  continuous  above  with  the  outer  surface  of  the  great 
trochanter;  below  with  the  outer  surface  of  the  external  condyle:  to  its  upper 
three-fourths  is  attached  the  outer  portion  of  the  Crureus  muscle.  The  inttmal 
surface  includes  the  portion  of  hoin'  j>etween  tlie  interTial  Ixinler  and  the  inner  lip 
of  the  linea  aspera;  it  is  continuous  above  with  the  lower  border  of  the  neck; 
below,  with  the  inner  side  of  the  internal  condyle:  it  is  covered  by  the  \'astus 
internns  muscle. 

The  Lower  Extremity,  larger  than  the  upper,  is  of  a  cuboid  form,  flattened 
fnjm  before  baekwanl.  and  divided  into  two  large  emiTienees.  the  <'Of}fhfh'n  (xn\^ir/}o-:, 
a  knuckle),  by  an  interval  which  presents  a  smooth  depresf*ion  in  front  called  the 
trochlea^  and  a  noteh  of  considerable  size  behind — the  intercondyioid  noteh.  The 
external  eondt/le  is  the  more  prominent  anteriorly,  and  is  the  broader  both  in  the 
antero-po<t I >••'"!•  :Mid  transverse  diameters.  The  iHd  rn'tl  cnndi/Ie  is  the  narmwer, 
longer,  and  mure  prominent  interiorly.  This  dillerenue  in  the  length  of  the  two 
condyles  is  only  observed  when  the  bone  is  perpendicular,  and  depeutls  upon  the 
obliquity  of  the  thigh-bones  in  oonseqiienee  of  their  .«iepHratton  above  at  the  articu- 
lation with  the  pelvis.  If  the  femur  is  held  obli(|uely,  the  surfaces  of  the  two  con- 
dyles will  he  s«»en  to  he  neaHv  horizontal.  The  two  condyh*'*  are  directly  contin- 
uous in  front,  and  tbrm  a  sm<M)ih  troehlear  surface,  the  external  bonier  of  which  is 
more  prominent  and  ascends  higher  than  the  internal  one.  This  surface  articulates 
with  the  patella.  It  presents  a  median  groove  which  extcmls  <lownward  and  back- 
ward to  the  intercoiiilx  l.»id  nnteh,  and  two  lateral  eonvexitie*!.  of  whivh  the  external 
is  the  broader,  more  prominent,  and  prolonged  farther  upwanl  upon  the  front  of 
the  outer  condyle.    The  intercomlyloid  notch  lodges  the  crucial  ligaments ;  it  is 
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bounded  laterally  l>y  the  opposed  snrfiuMe  of  the  two  condyles,  and  in  front  by  the 

low<»r  end  «'f  the  shaft. 

Outer  Condyle. — The  out»'r  ftitrface  of  the  external  condyh'  presents,  u  little 
behind  its  centre,  un  eiiiiueuce,  the  outer  tubcrotsity ;  it  is  le:^  nroniinent  than  the 
ioiier  taberoeity,  and  gives  attachment  to  the  external  lateral  ligaments  of  the 
knw.  Immediately  beneath  it  is  a  firoove  whieh  commences  at  a  depnmon  % 
little  behind  the  centre  of  the  lower  liorder  of  this  surface :  the  depression  crives 
origin  to  the  Pupliteus  muscle,  the  tendon  of  which  is  lodged  in  the  groove,  which 
»  smooth,  covered  with  cartilage  in  the  recent  state,  and  runs  upward  and  back* 
ward  to  the  posterior  extn mity  of  the  condyle.  Tlu-  inm  r  xnrfaee  of  the  outer 
condyle  forms  one  of  the  hitenil  boundaries  of  tlie  iiitercondyloid  notch,  and  ^rives 
tttiioLment  by  it-;  posterior  part  to  the  anterior  crucial  li<iaiiient.  'Die  inferior  sur- 
/«M  in  cunve.x,  smooth,  and  broader  than  that  of  the  internal  condyle.  The  pos- 
terior extremity  is  convex  and  smooth :  just  above  the  articular  surface  is  a  depres- 
mm  for  the  tendon  of  the  outer  head  of  the  Gastrocnemius,  above  which  is  the 
(mgin  of  the  riantaris. 

Inner  Condyle. — The  inner  surface  of  the  inner  condyle  pret^ents  a  convex 
eninenee,  the  inner  tuhenrnty,  rough,  for  the  attachment  of  the  internal  kteni 
li;.'ament.  The  tnitcr  nlde  of  the  inner  condyle  forms  one  of  the  lateral  boundaries 
of  t}ii.'  intercondyloid  notch,  and  gives  attachment  by  its  anterior  part  to  the  pos- 
tt-nor  rnicial  ligament.  Its  iii/vricr  or  artirtihtr  itiirfare  is  convex,  and  presents  a 
lees  extensive  surface  than  the  external  condyle.  Just  above  the  articular  surface 
of  the  condyle,  behind,  is  a  depression  for  the  tendon  of  origin  of  the  inner  head 
of  the  Oii-strocneinius. 

[**The  inner  a.«»peot  of  the  internal  condyle  in  every  position  of  the  limb  iaces 
nearlv  in  the  direction  of  the  head  of  the  femur"  ^Bigelow). 

The  careful  external  study  of  the  knee  on  the  bving  model  is  of  the  greatest 
nee.  The  patellar  groove  and  its  borders,  a  large  part  of  the  articular  surnces  of 
the  feimir  and  tilda,  the  groove  between  tbein.  and  most  of  the  bony  pronnni-iicos 
on  all  ibe  bones,  and  the  varying  positions  of  the  patella,  can  b»'  <'asilv  noticed. 
It  slculd  be  studied  both  in  extension  and  various  degrees  of  flexion.] 

etructure. — ^The  shaft  of  the  femur  is  a  cylinder  of  compact  tissue  hollowed  by 
S  large  medullary  canal.  The  cylinder  is  of  great  tlii(  km  ss  and  density  in  the 
middle  thinl  of  the  shaft,  where  the  bone  is  narrowest  and  liie  niedullary  canal  well 
formed;  but  above  and  below  this  the  cylinder  gradually  becomes  thinner,  owing 
to  a  separation  of  the  layers  of  the  bone  into  canom,  which  project  into  the  medu^ 
laiy  canal,  and  finally  obliterate  it.  so  that  tlie 
Upper  and  lower  ends  of  the  shaft,  and  the 
trticular  extremities  more  especially,  consist 
of  cancellated  tissue  invested  by  a  thin  com- 
pact layer. 

Tlie  arrangemwt  of  the  caiieelli  in  the 
ends  of  the  femur  is  remarkable.  In  the 
upper  end  (Fig.  22o)  they  run  in  parallel 
(olomns,  a,  a,  from  the  summit  of  the  head  to 
tbe  under  wall  of  the  neck,  while  a  series  of 
tnin<verse  fibres,  l>.  h,  cross  the  parallel  col- 
ninns  and  connci't  them  to  the  upper  wall  of 
the  neck.  Another  series  of  plates,  c,  c,  springs 
fn>iQ  the  whole  interior  of  the  <^'linder  above 
tbe  lesser  trochanter;  th<»e  pa-ss  ii))ward,  and 
cmivorge  to  form  a  series  of  ardies  beneath 
the  upper  wall  of  the  neck  near  its  junction 
with  the  great  trochanter.  This  structure  is 
4'ltninibly  adapted  tO  sustain,  with  the  great- 
est mechanical  advantage,  concussion  or  weight  transmitt(  <l  frfnii  alxtve,  and  serveS 
an  important  office  in  strengthening  a  part  especially  liable  to  fracture. 


FI0.22& 


dMtWinc  the  Stnii'tiin'  of  the  N«dc 
of  the  Fciiuir  uilcr  Ward). 
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In  the  lower  end  the  oanoelli  spring  on  all  sides  from  rhe  inner  Bur&ce  of  th« 
cylinder,  and  descend  in  n  ])orpeii<li(  nlai-  direction  to  the  artinilar  srirftire.  the  oan- 
celli  heing  stroogest  and  having  a  more  accurately'  perpendicular  course  above  the 
condyles. 

ArtiooIatioiiB. — ^With  thtee  bones :  the  os  innominatuin,  tibia,  and  )>ateHa. 

Development  (Fig.  220). — The  femur  ia  developed  hj  five  centres:  one  for  the 
abaft,  one  for  each  extremity,  and  one  for  each  trochatit«  r.    Of  all  the  long  bones 

except  the  ciavicle,  it  is  the  first  to 
Fko.  338.  ghow  traces  of  ofleification ;  this  com- 

mences in  the  shaft  at  about  the  fifth 
^vc(  k  (if  foetal  life,  the  centres  of  ossi- 
fica'ion  in  the  epiphyses  appearing  in 
the  following  order :  First,  in  the  lower 
end  of  the  bone  at  the  ninth  month  of 
fivUxl  life;  from  tliis  the  eondvlea  and 
tiit)crii>if  ics  are  formed ;  in  tfio  head, 
at  tile  end  of  the  tirst  year  after  birth; 
in  the  great  trochanter,  during  the 
fourth  year;  and  in  the  lesser  tro> 
chanter,  hetwrcn  the  thirteenth  and 
fourteenth.  The  order  in  which  the 
epiphyses  are  joined  to  the  xhafl  is  the 
reverse  of  that  of  their  appearance: 
their  junction  does  not  commence  until 
after  puberty,  the  le<«"*er  trochanter  be- 
ing first  joined,  then  the  greater,  then 
tiie  head,  and  lastly  the  inferior  ex- 
tremity (the  first  in  which  ossification 
commenced),  which  not  unit«^l  until 
the  twentieth  year.  [The  growth  of  the 
femur  in  length  is  greatest  at  the  junc- 
tion of  the  shaft  with  the  inferior 
epiphysis,  owing  to  its  lat-e  ossification. 
While  the  entire  bo<ly  grow**  fi  om  birth 
to  thirty  years  of  age  3.37  timeii,  the 
growth  at  the  lover  end  of  the  ^ur 
i.s  7.30  times,  the  greatest  in  the  entire 
bodv.  This  should  make  the  snrrrcon  cnntiotH.  in  reser-tifvn  nf  the  knee  in  chndren. 
not  to  disturb  the  epiphysial  cartilage  it  at  all  ]i<)>-iljle,  in  order  to  interfere  a.s  little 
as  may  be  Miih  the  growth  of  the  leg.  This  is  especially  im]»ortant  in  girls,  on 
account  of  its  poasible  inOuence  on  the  pelvis.] 

Attacdimeilt  of  Muscles. — To  iwentv-tliree :  to  the  great  trochanter,  the 
Gluteus  metlius.  (iluteus  mininuts.  Pyrilornii^.  Ohtnnttor  internus.  Obturator 
externus,  Gemellus  superior,  Geinelluii  inferior,  and  t^uadratus  femoris.  To  the 
lesser  trochanter,  the  Psoas  ma^rnus  and  the  Iliacus  below  it.  To  the  shaft,  the 
A'nstus  extemus,  Gluteus  maximus,  short  head  of  the  Biceps,  Vastus  internus. 
Adductor  nia;^nus,  Pe<'t!neu>j.  Addiiet'iv  ln-evis.  Addncfor  Inn'jiis,  Omreus,  and 
Subcrureus.    To  the  condyles,  the  Gastrocnemius,  lUantanS)  and  Popliteus. 


PUii  of  the  IH;vtl '111111  lit  of  iho  Femur,  by  five  <»utre». 


THE  IiEO. 

The  skeleton  of  the  Leg  consistji  ot  three  bones:  the  Patella,  a  large  sesamoid 
bone  placed  in  front  of  the  knee,  and  the  Tibia  and  Fibula. 
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Klgbt  PMeUs,  •nterlor  nirfliM. 


Pot.U;rlor  Purface. 


Tbb  Patu^  (Figi.  227,  228). 

The  Pkktella  (patella,  a  small  pan)  u  ft  flat,  triangular,  bone  dtoated  at  the 

interior  part  of  tlic  knee-joint.  It 

usually  regarded  as  a  sesamoid  Pio.  227.  ^  Fio.  228. 

boM  developed  in  the  tendon  of 
ike  Quadriceps  extensor.  It  re- 
^enihles  these  hones  in  it^*  struc- 
t\m\  iM'inir  composed  mainly  of 
(k'iu$e  cancellous  tissue,  and  in  its 
developnient,  the  nucleus  preseut- 
ing  a  knot^  or  tnbereulated  outline 
firnilar  to  other  sesamoid  h»>n<^. 
It  !i*rvfs  In  protect  the  front  of 
tlic  joint,  and  increases  the  lev- 
er^e  of  the  Quadriceps  extensor 
ly  making  it  act  at  u  greater  angle.  It  presents  an  anterior  and  posterior  sui&oe, 
tbroe  hitrders,  and  an  aj)ex. 

The  anterior  surflEMse  is  convex,  perforated  hy  small  apertures  for  the  passage 
of  nutrient  veflsels,  and  marked  by  numerous  rough  longitudinal  strife.  This  sur- 
&oe  is  oorered,  in  the  recent  state,  by  an  expanrion  from  the  tendon  of  the  Quadri- 
c*-ps  extensor,  which  is  continuous  below  with  the  superficial  fihres  of  the  li^ramen- 
tuta  patellie.  It  is  separated  from  the  integument  by  a  bursa.  The  posterior  sur- 
Ihoe  presents  a  smooth,  oval-shaped,  articular  surface  covered  with  cartilage  in  the 
Itecnt  state,  and  divided  into  two  ftcets  by  a  vertical  ridge,  which  descends  from 
the  superior  towanl  the  inferior  angle  of  the  bone.  The  ridge  corresponds  to  the 
proove  on  the  trochlear  surface  of  the  femur,  and  the  U\  t\  facets  to  the  articular  sur- 
feccs  of  the  two  condyles;  the  outer  facet,  for  articulation  with  the  outer  condyle, 
being  the  broader  and  deeper.  This  character  senres  to  indicate  the  side  to  which 
tlie  imne  belongs.  In  a  well-marked  hone  these  two  articular  surfaces  may  be  seen 
to  be  dividc<l  into  three  distinct  facets  l)y  two  transverse  ridges  which  jiass  outward 
fMtii  the  central  vertical  ridges.  Of  these,  the  middle  one  is  the  larg«  st ;  it  is  con- 
cave from  above  downward  and  occupies  two-thirds  of  the  surface.  This  part  rests 
against  the  prominent  0(mdyles  of  the  femur  when  the  joint  is  in  the  mid-position 
between  flexion  and  extension.  Above  and  below  this  are  narrow,  flat  facets 
separated  l>v  the  transverse  ridges,  wliich  respectively  re>t  against  the  condyles  in 
tiie  extended  and  Hexed  positions  of  the  joint.  Below  the  articular  surface  is  a 
RMgcb,  convex,  non-articunr  depression,  the  lower  half  of  which  gives  attachment 
to  the  liu'amentum  patellae,  the  uf^r  half  being  separated  from  the  head  of  the 

tibia  by  ailipf»se  tissiie. 

The  fiifn'n'or  honh-r  is  thick,  dire<'ted  ujiwanl,  and  cut  oldinuely  at  the  expj'iise 
of  its  anterior  surface;  it  gives  attachment  t«»  that  portion  of  the  Quadriceps  exten- 
lor  which  is  derived  from  the  Rectus  and  Crureus  muscles.  The  lafeml  bortler$  are 
thinner,  converging  below.  They  give  attachment  to  that  portion  of  the  Quadriceps 
extensor  derivcil  from  the  external  and  iiit«Tnal  Vasti  musch-s.  According  to  Ciood- 
Mr,  the  inner  border  is  marked  posteriorly  by  a  naiiuw  marginal  facet,  which  is  cut 
sir  from  the  rest  of  the  articular  surfiu»  b^  a  sliglitly  marked  vertical  ridge.  This 
fiicct  rests  against  the  outer  border  of  the  inner  condyle  during  flexion  of  the  knee. 

Tlic  apex  is  pointed,  and  gives  attachment  to  the  ligainentinii  patdhe. 

[In  the  model,  when  the  leg  is  entirely  exten<le<l,  the  patella  is  very  movable, 
btttsct  8iH>n  as  tiexiou  begins  it  is  fixed  in  its  ^oove.  It  is  always  in  contact  with 
the  femur  in  extension,  unless  separated  from  it  by  an  accumulation  of  fluid  inside 
the  joint.  In  periarticular  accumulation  of  pus  or  other  fluid  this  floating  of  the 
patella  will  not  take  place.  Its  varying  posit ii»ns  and  relations  in  difiereut  degrees 
of  flt'xiou  are  important  and  can  readily  be  studied.] 

Btarootare. — It  eonsists  of  a  neari^*  uniform,  dense  cancellous  tissue  covered  by 
a  thin,  compact  lamina.   The  canoelli  immediately  beneath  the  anterior  snriaoe  are 
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Boom  of  tbe  Id^  L«g,  Mitwlor  MuftHW. 
the  bone,  b  an  eminence,  the  9pinou9  prtu 


arranged  parallel  with  it.  In  the  rest 
of  the  bone  they  radiate  from  the 
posterior  articular  surface  toward  the 
other  parts  of  the  bone. 

Development. — By  a  single  cen- 
tre, which  makes  its  appearance,  ao> 
cording  to  B^dard,  about  the  third 
year.  In  two  instances  I  have  seen 
this  bone  eiirtiia^iinous  ihrouj^hout  at 
a  much  later  period  (six  years).  More 
rarely,  the  bone  is  aeveloped  by  two 
«*  centTCfl,  placed  side  by  side.  Ossifi- 
cation is  completed  about  the  age  of 
puberty. 

ArttoulatioiiB. — ^With  the  two 
condyles  of  the  femur. 

Attachment  of  Muscles. — To 
foiii-:  the  Rectus.  Crureus.  Vastus 
intenius,  and  Va.Htus  externns. 
These  muscles,  joined  at  their  in- 
sertion, ooDStitttte  the  Quadriceps  ex- 
tensor cruris. 

The  TmiA  (Figs.  229,  230). 

The  Tibia  (tihi<i,  a  tliite  or  ]iipe) 
is  situated  at  the  front  and  inner  side 
of  the  leg,  and,  excepting  the  femur, 
18  the  longest  and  largest  oone  in  the 
skeleton.  It  is  prismoid  in  fonn.  ex- 
pandiMl  above,  where  it  enters  intoihe 
kuee-joiut,  mure  slightly*  enlarged  be- 
low. In  the  male  its  direction  is  Ter^ 
ticaland  parallel  with  the  boneof  the 
opposite  side ;  but  in  the  female  it  has 
a  slight  oblique  direction  downward 
and  outward,  to  compensate  for  the 
oblique  direction  of  the  femur  in- 
ward.  It  presents  for  examination 
a  shaft  and  two  extreniitios. 

The  Upper  Extremity,  or  head, 
b  large  and  expanded  on  each  side 
into  two  lateral  emim nces.  the 
rositi'cff.  Si(j»:n'nrh/,  the  tuberos- 
ities present  two  smooth,  ecineave 
surfaces,  which  articulate  with  the 
condyles  of  the  femur;  the  internal 
articular  surface  is  longer  and  deeper, 
but  narrower,  than  the  external,  and 
oval  from  before  backward,  to  artic* 
ulate  with  the  internal  condyle :  the 
external  one  being  broaih  i.  ilattt  r, 
and  more  circular,  to  artiruhit<-  \siih 
the  external  iimdyle.  Ik'twcm  the 
two  articular  suifaces,  and  nearer  the 
posterior  than  the  anterior  aspect  of 
of  tne  tibia,  surmounted  by  a  promineBt 
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tubercle  on  each  side,  which  give»  attachment  to  the  extremities  of  the  semilunar 
fibro-cartUages ;  in  tront  and  behind  the  spinous  proeeas  is  a  rough  depreasioii,  for 
tke  attadiinent  of  the  anterior  and 
poeterior  crucial  ligaments  an<l  the 
semilunar  cartilage-^.     The  <intf'- 
rior  aurfaeeg  of  the  tubertjsities 
we  continuous  with  one  another, 
forming  a  single  large  surface 
which  18  somewhat  flattened :  it  is 
trKiiiiTular,  broad  above,  and  per^ 
tV>nit«'(l  1.V  lurgf  vaj^cnlar  foramina; 
iianow  below,  wliere  it  terminates 
in  a  prominent  oblong  elevation  of 
Itrgesise,  the  tubercle  of  the  tibia : 
the  lower  half  of  this  tubercle  is 
miiirh,  for  the  attachment  of  the 
lijiaineritnni  patella? ;   the  upper 
Imlf  in  a  smooth  facet,  corre- 
sponding, in  the  recent  state,  with 
t  buKBa  which  separates  the  liga- 
nifiit  from  tho  bone.  Posteriorly^ 
x\\v  tultt  rosi lies  are  separated  from 
each  other  by  a  shallow  depres- 
sion, the  popliteal  noiek,  which 
gives  attacnment  to  part  of  the 
posterior  crucial  lifrnmcnt  and  part 
of  the  posterior  ligamont  of  tbo 
knee-joint.    The  posterior  surface 
of  tiie  inno'  tnheroeity  presents 
a  deep  transverse  groove,  for  the 
insertion  of  one  of  the  fasciculi  of 
tlie  tendon  of  the  Semimembra- 
The  lateral  mrfacet  are 
convex  and  rough:  the  inUrwxl 
onOi  the  most  prominent,  gives 
attBchment  to  the  internal  lateral 
ligament,  and  is  marked  by  a 
groove,  ft»r  the  insertion  of  the 
innermost  fasciculus  of  the  tendon 
of  the  Senimembranosus.  The 
ea^Urml  surfiu^  is  the  least  prom- 
feent ;  it  presents  posteriorly  a  flat 
articular  fnff't.  nearly  circular  in 
form,  directed  downward,  back- 
ward, and  outward,  for  articula- 
tion with  the  fihula.   In  front  it 
presents  n  prnminent  rnii<rh  emi- 
nence situated  on  a  level  w  ith  the 
upper  border  of  the  tubercle  of 
the  tihia,  for  die  attachment  of 
the  ilio-tibial  band.   Just  helow 
till'  the  Extent' M-  lonpis  digito- 
niiii  and  a  slip  from  the  Biceps 
are  attached. 

The  Shttft  of  the  tibia  is  of  a 
triangular  prismoid  form,  broad 

above,  gradually  decreasing  in  BouMof  tii«!iugbtug.iMMitertorMurteGe. 
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size  to  its  most  slender  part,  at  the  commenceuient  of  its  lower  fourth,  where  frac- 
ture iiio8t  frequently  occurs ;  it  tlien  enlarges  again  toward  its  lower  extremity.  It 
presentj5  lor  uxamiuation  three  surtaces  and  three  borders. 

The  anterior  border,  the  most  prominent  of  the  three,  is  called  the  erett  &f  tke 
Hbioj  or,  in  popukr  language,  the  akin;  it  oomme&ees  above  at  the  tubercle,  and 
terminati^  below  at  the  anterior  margin  of  the  inner  m.ilUolus.  This  boi  iKt  is  vcrv 
prominent  in  the  upper  two-thirds  of  its  extent,  MJKM>(h  and  roundtnl  below,  it- 
presents  a  very  ilexuous  course,  being  curved  outward  above  and  inward  below ;  it 
gives  attaohment  to  the  deep  fiwcia  of  the  leg. 

The  internal  border  is  smooth  and  rounded  above  an«l  below,  but  more  promi- 
nent in  the  centre ;  it  commences  at  the  back  part  of  the  inn*  r  tiihornsity.  and  termi- 
natea  at  the  posterior  border  of  the  internal  malleolus ;  its  upper  part  gives  attach- 
ment to  die  intarnal  lateral  ligament  of  the  knee  to  the  extoit  of  about  tiro  inches, 
and  to  some  fibres  of  the  Popliteus  muacle;  its  middle  third,  to  some  fibres  of  the 
Solens  jithI  Flexor  longus  digitorum  mn<f1(>s. 

The  external  border,  or  interoeseous  ridge,  ih  thm  and  prominent,  tv"»pei*ially 
its  central  part,  and  gives  attachment  to  the  interosseous  membrane;  it  commences 
above  in  firont  of  the  fibular  articular  &oet,  and  bifurcates  below  to  form  the  bound- 
aries of  a  triangular  rough  surface,  for  the  attachm«it  of  Uie  intoroseeous  ligament 
connectiii;:;  tlic  tibia  and  Bbula. 

The  internal  Burfioce  is  smooth,  convex,  and  bromler  above  than  below;  its 
upper  third,  directed  forward  and  inward,  is  covered  by  the  aponeurosis  derived 
from  the  tendon  of  the  Sartorius  and  by  the  tendons  of  the  Gracilis  and  Semiten- 
dinosns,  nil  of  which  are  inserted  nearly  as  f;ir  forward  as  thf»  anterior  bonh'r ;  in 
the  rest  of  its  extent  it  is  subcutaneous.  [All  tins  surface,  togetiicr  with  the  crest 
and  the  internal  malleolus,  can  be  well  studied  on  the  living  model.  They  are  of 
great  uf^  in  determining  the  question  of  firacture,  perio«ititis,  cedema,  etc.] 

The  eztemal  surface  is  narrower  than  the  internal ;  its  upper  tw(i-<hirds  pre- 
sent a  shallow  groove  for  the  attaclinipnt  nf  the  Tibialis  anticus  muscle ;  its  jowpr 
third  is  smooth,  convex,  curves  gradually  forward  to  the  anterior  part  of  the  bone, 
and  is  covered  from  within  outward  by  the  tendons  of  the  following  muscles :  Tibi- 
alis anticus,  Extensor  inoprius  pollicis,  Extensor  longus  digttorum. 

The  posterior  siirface  (  V'\*f.  280)  prcsonts  nt  its  Tipper  part  a  jironiinent  riilfrc 
the  obliifue  line  of  the  tibia,  which  extends  from  the  back  part  of  the  articular  facet 
for  the  fibula  obliquely  downward  to  the  internal  border,  at  the  junction  of  its  upper 
and  middle  thirds.  It  marks  the  limit  for  the  insertion  of  the  Po}diteus  muscle,  and 
serves  for  the  attachment  of  the  popliteal  fsuscia  and  part  of  the  Soleus.  Flexor  longus 
digitorum,  and  Tibialis  posticus  muscles ;  tlie  triatiLrulnr  concave  suHace.  above  and 
to  the  inner  side  of  this  line,  gives  attachuient  to  the  Popliteus  muscle.  The  middle 
third  of  the  posterior  suriace  is  divided  by  a  vertical  ridge  into  two  lateral  halves: 
the  ridge  is  well  marked  at  its  commencement  at  the  oblique  line,  but  becomesgnd- 
ually  indistinct  below:  tho  inner  and  broader  half  gives  attachment  to  the  Flexor 
longus  digitorum,  the  outer  and  narrower  to  part  of  the  Tibialis  posticus.  The 
remaining  part  of  the  bone  presents  a  smooth  surface  covered  by  the  Tibialis  pos- 
ticus. Flexor  longus  digitorum,  and  Flexor  longtts  pollicis  muscles*  Immediately 
below  the  oblique  line  is  the  medullary  foramen,  which  is  directed  obliqudy 
downwii  nl. 

The  LfOwer  Extremity,  much  smaller  than  the  upper,  presents  five  surfaces.;  it 
is  prolonged  downward,  on  its  inner  side,  into  a  strong  pro<*e««,  the  intertwi  maUeiy- 
luM.  The  inferior  wwrfot^e  of  the  bone  is  quadrilateral,  and  -inuutli  for  articulation 
with  the  astm<Talus.  This  siirfare  is  conrnvo  from  befori-  Ii.d  kward,  and  bnjader  in 
firont  than  behind.  It  is  traversed  from  before  backward  by  a  slight  elevation  sep- 
arating two  lateral  depressions.  It  is  narrow  internally,  where  the  articular  surfuce 
becomes  continuous  with  that  on  the  inner  malleolus.  The  anterior  mrfuee  of  the 
lower  extremity  is  smooth  and  rounded  above,  and  eovere«l  by  the  tendons  of  the 
Extensor  muscles  of  the  toes :  its  lower  niar<rin  presents  a  rouuh  tratHverse  dejires- 
sion,  for  the  attachment  of  the  anterior  ligament  of  the  ankle-joint;  the  jio»terior 


Digitized  by  Google 


THE  FIBULA. 


281 


Vx<,.  '2?,\. 


tmftm  prasenta  a  superficial  groove  directed  obliquely  downward  and  inward,  con- 
tinaous  with  a  similar  groove  on  the  posterior  extremitj  of  the  astragalttfl,  and  serv> 

iii^;  Tip  tlif  pa.'^sfi'ro  of  tlic  tendon  oftlu'  Flexor  longU8  pollici^?:  the  vricrnal  mrfaee 
pm»eniii  a  iriuugular  rou^li  ilejiri's.-«i«in  for  tlu*  attarnment  of  the  inferior  intero5«onri«! 
ligament  connecting  it  with  the  iii>ula ;  the  lower  part  of  this  depression  is  }<uiooth, 
corered  with  cartilage  in  the  recent  state,  and  articulates  with  the  fibula.  This 
lar&ce  is  bounded  by  two  prominent  ridges,  continuous  above  with  the  interosseous 
ridge:  tliey  affonl  attachment  to  tlie  anterior  and  posterior  tiltio-fibuliir  liirfunents. 
The  iiUemal  surface  of  the  lower  extremity'  is  prolonged  downward  to  form  a  strong 
pyiamidal  process,  flatlened  from  withont  inward — the  inner  nuMa>hi$,  The  inner 
$urface  of  thts  process  is  convex  and  subcutaneous;  its  otifer  wrfaee^  smooth  and 
slijrhtly  concave,  deepens  the  ariit  ular  snrfarc  for  the  a.stragalus;  its  anterior  border 
i*  rough,  for  the  attacbnicnt  of  the  anterior  tibrch  of  the  Deltoid  ligament;  its  pos- 
Uritjr  burder  presents  a  broad  and  deep  groove  directed  obliquely  downward  and 
innard,  which  is  oecasionallj  doable;  this  groove  transmits  the  tendons  of  the  Tibi- 
tlis  posticus  and  Flexor  longus  digitorum 
tiin«fle?<.  The  summit  of  the  interiial  mal- 
leolus is  marked  by  a  rough  depression 
behind,  for  the  attachment  of  the  internal 
lateral  ligament  of  the  ankle-joint. 

Structure. — Like  that  of  the  other 
long  bones.  At  the  junction  of  the  mid- 
dle and  lower  third,  where  the  bone  is 
•Bslleet,  the  wall  of  the  shaft  is  thicker 
tlinn  in  other  parts,  in  order  t(»  com  pen- 
safe  for  the  smallness  of  the  calibre  of 
the  bone. 

Dsi^elopment. — ^By  three  c^tres  (Fig. 
231):  one  for  the  shaft  and  one  for  each 

extremity.  Ossification  coinnien<*e-i  in  the 
ctiitre  of  the  >liaft  about  tbe  seventh 
week,  and  gradually  extends  toward  either 
extremity.  The  centre  for  the  upper 
epiphpis  appears  at  birth;  it  is  flattened 
io  form,  and  has  a  thin,  tonirue-sliuped 

Ktc&i  in  front,  which  forms  tiie  tubercle. 
St  for  the  lower  epiphysis  appears  in 
Uie  second  year.  The  lower  epiphysis 
join*?  the  shaft  at  ali<»nt  ihc  eighteenth, 
and  the  upper  one  about  the  twentieth, 
year.  Two  additional  centres  occasionally 
exiat-H>ne  for  the  tonirae^haped  process 

of  the  upper  epiphysis,  the  tubercle,  and  one  for  the  inner  mnlleidus. 

Artictilations. — With  three  Imnes:  the  feninr,  fibula,  and  astragalus. 

Attachment  of  Muscles. — To  twelve:  to  the  inner  tuberosity,  the  Scmimem- 
brsnosus ;  to  the  outer  tuberosity,  the  Tibialis  anticus  and  Extensor  longus  digito- 
rum and  Biceps;  to  the  shaft,  its  internal  surface,  the  Ssrtorius,  Gracilis,  and 
Semitendinosus;  to  its  external  surface,  ttie  Tibialis  anticus;  to  its  posterior  sitrfnee, 
the  Popliteus,  Soleus.  Fh  xor  longus  digitorum,  and  Tibialis  posticus;  to  the  tuber- 
cle, the  ligamentum  patella*. 


Juns  Sk»ft  mi»»» 


Plan  of  tiie  I>«v>elopnient  of  the  Ttbte,  by  Uirae 


The  Fibula  (  Fij?s.  229,  230). 

The  Fibula  (^Jtbuhy  a  cbi-sp)  is  ^iuiuied  at  the  outer  side  of  the  leg.  It  is  the 
ibsller  of  the  two  bone^,  and.  in  proportion  to  its  length,  the  most  slender  of  all 
the  long  bones;  it  is  pi  M  r  l  nearly  [»araliel  with  the  tibia.  Its  Upper  exfremity  is 
iBisU,  placed  [toward  the  back  of  the  head  of  the  tibia,  andj  below  the  level  of  the 
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knee-joint,  and  excluded  from  its  formation ;  the  lowei;  extremity  inclines  a  little 
fonrayrd,  so  as  to  be  on  a  plane  anterior  to  that  of  the  upper  enil,  projects  below 
the  tibia,  and  foims  the  outer  angle.    It  presents  for  examination  a  shaft  and 

two  extremities. 

The  Upper  Extremity,  or  head,  is  of  an  irregular  rounde<i  form,  presenting 
above  a  flattened  articular  fiicet  directed  upward  and  inward,  for  articulation  with  a 
corresponding  facet  on  the  external  tuberoi^ity  of  the  til)ia.  [This  extremity  can 
always  he  felt  in  the  miHlcl.]  On  the  outer  sid*-  is  ;i  thick  and  ntiiLdi  promiiK>nro. 
tontiinied  behind  into  a  pointed  eminence,  tiie  styloid  proerm,  vvliich  projecta  upward 
from  the  posterior  part  of  the  head.  The  prominence  gives  attachment  to  the  tendon 
of  the  Biceps  muBcle  and  to  die  long  external  lateral  ligament  of  the  knee,  the  lig»> 
ment  dividing  the  tendon  into  two  parti*.  The  summit  of  the  styloid  ]inHt"«s  pives 
attachment  to  the  .nliort  pxtcmal  lateral  ligament.  The  romfiininjr  part  of  tlie  cir- 
cumference of  the  head  is  rough,  for  the  attachment  of  the  anterior  superior  tibio- 
fibular ligament  and  tbe  upper  and  anterior  part  of  the  Peroneus  Icmgus  in  front, 
and  of  the  posterior  superior  tihio-Hbular  ligiiniait  and  tbe  upper  fibres  of  the  outer 
head  of  the  Sol(  m   in  i'^ele  behind 

The  Lower  Extremity,  or  external  malleolus,  is  of  a  pyramidal  fijrm,  some- 
what iiatteued  from  without  inward,  and  is  longer  and  descends  lower  than  the 
internal  malleolus.  Its  external  mrface  is  convex,  subcutaneous,  and  continuous 
with  the  triangular  (also  subcutaneous)  surface  on  the  outer  side  of  the  shaft.  The 
intcrnftl  xm-f't''*'  pn«s(»nt^t  in  front  a  smooth  triangular  facet,  hro;id«»r  above  than 
below  and  convex  from  above  downward,  which  articulates  with  a  corresponding 
surfiice  on  the  outer  side  of  the  astragalus.  Behind  and  beneath  the  articular  sar- 
face  is  a  roui^h  depression,  which  gives  attachment  to  the  posterior  fa.'<ciculus  of  the 
external  hit<  ial  ligament  of  the  anklo.  The  anterior  bftnh  r  is  tfiick  aii<l  imigh,  and 
marked  below  by  a  depression,  for  the  attachment  of  the  anterior  fasciculus  of  the 
external  lateral  ligament.  The  fuUerwr  border  is  broad  and  marked  by  a  shallow 
sroove,  for  the  passage  of  the  tendons  of  the  Peroneus  longus  and  brevis  muscles. 
The  summit  is  rounded,  and  gives  attachment  to  the  middle  frseiculus  of  the  exter- 
nal lateral  lipramont. 

The  shaft  presents  four  surfaces — anterior,  posterior,  internal,  and  external ;  and 
four  borders— the  antero^xternal,  tbe  antero-intemal,  the  postero-extemal,  and  the 
postero>intemal. 

The  antero-extemal  border  commences  above  in  front  of  the  lu  ad,  runs  verti- 
cally downward  to  a  little  below  tbe  middle  of  the  bone,  and  then,  curving  some- 
what outward,  bifurcates  so  as  to  embrace  the  triangular  subcutaneous  surface 
immediately  above  the  outer  surface  of  the  external  malleolus.  This  border  gives 
attachment  to  an  intermusc  ular  septum  which  separates  the  extensor  muscles  on 
the  anterior  surface  «>f  the  leg  from  the  Pcrnnfn«  l->roois  and  brevis  Tfitiyrh-'*. 

Tbe  antero-intemal  border,  or  interosseous  ridge,  is  situated  close  to  the 
inner  side  of  the  preceding,  and  runs  nearly  parallel  with  it  in  the  upper  third  of 
its  extent,  but  diverges  from  it  so  as  to  ini  ludo  a  broader  space  in  the  lower  two- 
thirds.  It  mmmonro's  nbove  jiixt  beneath  tlit-  head  of  the  hone  (sometinn-x  it  i'* 
quite  indistin»;t  for  about  an  inch  below  tbe  head),  and  terminates  below  at  the 
apex  of  a  rough  triangular  surface  immcHiiately  above  the  articular  facet  of  the 
external  malleolus.  It  serves  for  the  attachment  of  the  interosseous  membrsne, 
and  separates  the  extensor  muscles  in  front  from  the  flexor  muscles  behind.  The 
portion  of  bone  included  between  the  anterior  and  interosseous  lines  forms  the 
anterior  surface. 

The  poBtero-oxtemal  border  is  sharp  and  prominent ;  it  commences  above  at 

the  baM  of  the  styloid  process,  and  terminates  below  in  the  posterior  border  i.f  tlic 
outer  malleolus.  Tt  is  directed  ontuard  above.  ].a<l\waril  in  the  miildle  of  its 
cour.se,  l*:ickwar«l  and  a  little  inward  below,  and  gives  attachment  to  an  a|K»neur- 
osis  which  separates  the  peronei  muscles  on  the  outer  surface  of  the  shaft  from  the 
flexor  muscles  on  its  posterior  surface. 

The  poBfeero-intesnal  border,  sometimes  called  tbe  Mqiu  Une^  commences 
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above  at  the  inner  side  qf  the  head,  and  terminates  by  becoming  continuous  with 
tbe  sntero'internal  border  or  interoMeoos  ridge  at  the  lower  fourth  of  the  bone. 

It  ii^  well  uiHi  kciI  and  prominent  at  the  upper  and  middle  parts  of  the  bone,  len 
marked  below,  wht'if  it  ti-nninatos  at  the  apex  of  the  rou<;h  triatifriilar  surface 
immediately  above  the  articular  l:n ct  of  tlie  external  malleolus.  It  give.*?  attach- 
ment to  an  aponeurosis  which  sejiarutes  the  Tibialis  posticus  from  the  Solcus  above 
and  the  Flexor  longus  pollicM  below. 

The  anterior  Biarface  is  the  interval  between  the  antero-external  and  antero- 
intemal  bonlcrs.  It  is  extremely  narrow  Hn<l  flat  in  the  npiu  r  tliinl  of  its  t  xti  nt, 
broader  and  grooved  longitudinally  in  its  lower  third ;  it  serves  for  the  attachment 
«f  three  musdee— the  Extensor  longus  digitonim,  Peroneos  tertius,  and  Extensor 
pr<|.rius  pollicis. 

'i'lic  external  surface  is  tlif  spact-  lii  twt  * n  rlu-  antero-external  and  postero- 
extenial  borders.  It  is  much  broadt  r  than  the  pre<'e«linj:.  and  of^on  deeply 
grooved,  and  is  directed  outward  in  tlie  upper  two-thirds  of  its  course,  hackwajd 
u  the  lower  third,  where  it  is  continuous  with  the  posterior  border  of  the  external 
malleolus.  This  surfiice  is  completely  occupied  by  the  Peroneus  longus  and  brevis 
muscles. 

The  internal  surface  is  the  interval  included  between  the  antero-iuternal  and 
the  posteto-int«nul  borders.  It  is  directed  inward,  and  is  grooved  for  the  attach- 
m«  iit  (if  the  TibialiB  posticus  muscle. 

The  i>06terior  sur&ce  is  the  space  included  between  the  po^torn-pxtornal  and 
the  postero-internal  borders ;  it  is  continuous  below  with  the  rough  triangular  sur- 
face above  the  articular  facet  of  the  outer  malleolus;  it  is  directeti  backward  above, 
baclcward  and  inward  at  its  middle,  directly  inward 
below.  Its  upf>or  third  is  rough,  for  the  attach- 
ment of  the  Sf)lrn<'  muscle;  its  lower  part  presents 
a  triangular  n)ugh  surface  connected  to  tlie  tibia 
bv  a  strong  interosseous  li'Mnunt,  and  between 
these  two  points  the  entire  surface  is  ooveretl  by 
the  fibres  of  origin  of  the  Flexor  hmgus  jtollicis 
Tmi?clo.  At  about  the  middle  of  this  surface  is 
the  nutrient  foramen,  which  is  directed  (Uiwnward. 

In  order  to  distinguish  the  side  to  which  the 
bone  belongs,  hold  it  with  the  hnv*  r  <  \tn  inity 
downward,  and  the  broad  groove  for  flu>  I'eronei 
tendons  backward — ?.  e.  toward  the  holder:  the 
triangular  subcutaneous  surface  will  then  be  di> 
Rctea  to  the  aide  to  which  the  bone  belongs. 

ArticulationB. — ^With  two  bones:  the  tibia 
and  astragalus. 

Development. — By  three  centres  (Fig.  232): 
one  for  the  shaft  and  one  for  each  extremily.  Ohi- 
sification  conimencea  in  the  shaft  about  the  eighth 
Wff'k  of  fetal  life,  a  little  lafrr  than  in  the  tibia, 
and  extends  gradually  toward  the  extremities.  At 
birth  both  ends  are  cartilaginous.  Ossification 
commences  in  the  lower  end  in  the  second  year, 
and  in  the  upper  one  about  the  fourth  year.  The 
lower  epiphysis,  the  first  in  which  ossification  com- 
mences, becomes  united  to  the  shaft  fij-st.  contrary 
to  the  law  which  appears  to  prevail  with  regard  to 

the  junction  of  epiphyses  with  diaphyses :  this  takes  ])lace  about  the  twentieth 

year:  tli*^  n|>v»'r  <'T!]i)ivsis  is  joined  altont  the  twenf v-flfih  vcar.* 
Attachment  of  Muscles. — To  nine:  to  the  head,  the  Jiucps,  Soleu 


nan  of  the  t>cvelopment  of  Um  FlboU, 
by  ihrw  veotivji. 
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'  It  will  be  ohMrred  that  in  the  fibula,  u  in  other  long  booee,  the  epipbyiMS  toward  which  tho 
uotrienl  Btteiy  m  diiecied  b  the  one  fint  jmned  to  the  ebaA. 
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Hens  longuB ;  to  flie  shafts  its  anterior  Borfaoe,  the  Extenmr  kmgnfl  digitomm,  Pero- 
neuB  tertius,  and  Extensor  proprius  polHeis ;  to  the  internal  surfiwe,  the  Tibialis 
ponticus ;  tu  the  pof^terior  surfnco.  the  8oleus  and  Flexor  longOB  poUtcis;  to  the 
external  surface,  the  Peroneus  longus  and  brevis. 

THB  FOOT  (Figs.  234). 

The  skeleton  of  the  Foot  consists  of  three  divisions :  the  Tarsus,  Metatarsus^ 
and  Phalange 

Tbb  Tabsto. 

The  hones  of  the  Tamu  are  seven  in  number — ^vis.  the  calcanenm,  or  oa  calcisp 
aetmgalitSy  caboid,  scaphoid,  internal,  middle,  and  external  cuneiform  bones. 

Thb  OAiiQAinnjiL 

The  Oaloaoieom,  or  Os  Galois  {ealxy  the  heel),  is  the^largest  and  strongest  of 

the  tarsal  bones.  It  is  irregularly  cuboidal  in  fonu,  and  situated  at  the  lower  and 
back  part  of  the  foot,  sorvinor  to  transmit  the  weiL^ht  of  the  liody  to  the  ground, 
and  forming  a  strong  lever  for  the  muscles  of  the  calf,  it  presents  for  examination 
six  surfacefr— -superior,  inferior,  external,  internal,  anterior,  and  posterior. 

The  superior  surface  is  formed,  behind,  of  the  upper  aspect  of  that  part  (tf  the 
OS  calcis  which  pi  oj.  cts  backward  to  form  the  he<>l.  It  varies  in  length  in  diflV-it  nt 
individuals;  is  convex  from  side  to  side,  concave  from  Infore  backward,  and  corre- 
sponds above  to  u  mass  of  adipose  substance  placed  in  fioitt  of  the  tendo  Achillis. 
In  the  middle  of  the  superior  sur&oe  are  two  (sometimes  three)  articular  fiuset^,  sep- 
arated by  a  broad  shallow  f^roove  which  is  dir^ted  obliquely  forward  and  outward, 
and  is  rough  for  the  attachment  uf  the  interosseous  ligament  connecting  the  a>»trag- 
alus  and  os  calcis.  Of  the  two  articular  surfaces,  the  external  is  the  larger, 
situated  on  the  body  of  the  bone  is  of  an  oblong  fonn,  wider  behind  than  in 
firont  and  convex  from  before  backward.    The  internal  oorfxeular  surface  is  sap- 

f)orted  on  a  projecting  process  of  bone  called  tlie  A  .'».v/-r  ^^rorvv.**  of  the  calcaneum 
gUHteutaculum  tali);  it  is  also  oblnnt;.  concave  inngitudinally,  and  sometimes  sub- 
divided into  two  parts,  which  dilVei  in  »id,e  and  shape.  More  anteriorly  is  seen  the 
npper  sarfiwe  of  the  greater  proe&u,  marked  by  a  rough  depression,  for  the  attach- 
ment  of  numerous  lig^mente  and  the  origin  of  the  Extensor  brevjp  digitonim 
muscle.  V 

The  inferior  surface  is  narrow,  rough,  uneven,  wider  behind  than  in  ^nt,  and 
GonTox  from  side  to  side ;  it  is  bounded  posteriorly  by  two  tubercles  separated  by 
a  rough  depression:  the  «;rtema^  small,  prominent,  and  rounded,  gives  attadnnent 
to  part  of  ilie  Ahdnctor  nn'iiitni  diu'iti  :  the  infrntai,  liroailer  and  hir^cr,  for  tho 
support  of  the  hee  l,  gives  attachment  by  its  prominent  inner  margin  to  the  Abduc- 
tor poUicis,  and  in  front  to  the  Flexor  brevis  digitorum  muscles;  the  depression 
between  the  tubercles  attaches  the  Abductor  minimi  digiti  and  plantar  foaou.  The 
rough  Burfiice  in  front  of  the  tuberclas  gives  attachment  to  the  long  plantar  ligament 
and  to  the  onfcr  head  of  the  FlexOr  accessorius  muscle:  Hnd  to  rt  prominent  tubercle 
nearer  the  anterior  part  of  the  bone,  as  well  as  to  a  transverse  groove  in  front  of  it, 
is  attached  the  short  plantar  ligament. 

The  external  surface  is  broad,  flat,  and  almost  subcutaneous ;  it  presents  near 
its  centre  a  tiduK  1>  ,  foi-  the  attachment  of  the  middle  fax  iculus  of  the  external 
lateral  ligament.  Above  the  tubercle  is  a  broad  smooth  surface  giving  attachment, 
at  its  upper  and  anterior  part,  to  the  external  calcaueo-astragaloid  ligament ;  and 
in  front  of  the  tubercle  a  narrow  surfiioe  marked  by  two  oblique  grooves,  separated 
by  an  elevated  ridge  which  varies  much  in  size  in  different  bones:  it  is  named  the 
peroneal  rid^e  or  epim,  and  gives  attachment  to  a  prolongation  from  the  external 
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annular  ligament.  The  mperior  gr>ioc>'  transmits  the  tendon  of  the  Peroneilfl- 
bwvis;  til    iiitrrinr,  the  t('n(h)n  of  the  Peroneu.s  lonpruii. 

Vhe  internal  surface  )»re,sents  a  deep  cdncavity  directed  ohli(juely  downward 
and  fonsard,  lor  the  transmission  of  the  plantar  vessels  and  nerves  and  Flexor 
teodons  into  the  sole  of  the  foot;  it  affords  attaohment  to  part  of  the  Flexor  acoes- 
florius  muscle.  This  surface  presents  an  eminence  of  bone,  the  leHer  proeem  or 
tuMentaculum  tally  which  projects  horizontally  inward  from  its  upper  and  fore 
part,  and  to  which  a  slip  of  the  tendon  of  tlie  'tibialis  jtostiens  i.s  attached.  'I'his 
process  is  concave  above,  and  supports  the  anterior  articular  surface  of  the  astrag- 
alas;  below  it  is  grooved  for  the  tcudou  of  the  Flexor  longus  ])ollicis.  Its  free 
margin  is  rough  for  the  attachment  of  part  of  the  internal  lateral  ligament  of  the 
ankle-joint. 

The  anterior  sur&ce,  of  a  somewhat  trianirnlur  form,  is  smooth,  cnneavo-eon- 
v*»T.  :irni  articulates  with  the  enhnid.  It  is  snrnieHiuted  on  its  outer  .side  bv  a  rouijh 
proniineuce  which  fonns  aji  iuiportunt  guide  to  the  surgeon  in  the  performance  of 
Chopart's  amputation. 

The  posterior  BOifboe  is  rough,  prominent,  convex,  and  wider  below  than 
above.  rt>i  lower  part  is  rough,  for  the  attnehment  of  the  tendo  Acliillis  and  of 
the  i^lautaris  muscle ;  its  upper  part  is  smooth,  and  is  covered  by  a  bunia  which 
separates  the  tendon  irotu  the  bone. 

[The  calcaneum,  in  nearly  all  its  extent,  is  accessible  to  touch,  and  can  be 
grasped  to  6x  it  or  move  it,  in  the  determination  of  suspected  fractures  or  other 
injuria  .] 

Articulations. — With  two  bones:  the  astragalus  and  cuboid. 

Attachment  of  Muscles. — To  eight:  part  of  the  Tibialis  posticus,  the  tendo 
Aehillis,  Plantaris,  Abductor  pollicis.  Abductor  minimi  digiti,  Flexor  brevis  digi^ 
torum.  Flexor  acceflaoiins,  and  Extcnisor  brevis  digitorum. 


Thb  Odboid. 

The  Cuboid  {ku^o^,  a  cube,  and  efdoc*  like)  bone  is  placed  on  the  outer  side  of 
die  foot»  in  front  of  the  os  caleis,  ukd  behind  the  fourth  and  fifth  metatarsal  bones. 

It  is  of  a  pyramidal  shaj>e,  its  base  being  directed  upward  .m  !  inward,  its  apex 
downward  and  outward.    It  may  be  di.stingtiislied  from  tlie  other  tarsal  boiM'<  1.\ 
the  existence  of  a  deep  groove  on  its  under  surface,  for  tiie  tendon  of  the  iVruncus 
iungu8  muscle.    It  presents;  for  examination  six  suifaces,  three  articular  and  three 
oon-articnlar. 

The  non-artioalar  surfiEtces  arc  the  superior,  inferior,  and  external.  The  mipe- 
rior  or  dorml  unrfftrr,  directed  upward  and  outward,  is  rough,  for  the  attachment 
of  iniTnerous  lipaTn'^'nts.  The  ivfi  rinr  or  plantar  sHrtdi-e  presents  in  front  a  deep 
aroove,  which  runs  obliquely  from  without,  forward  and  inward;  it  lodges  the  ten- 
3cm  of  the  Peroneus  longus,  and  is  bounded  behind  by  a  prominent  ridge,  to  which 
is  attsMsbed  the  long  calcaneo-cuboid  ligament.  The  ridge  terminates  externally  in 
an  eminence,  the  tnherosity  of  the  ciifuii,!,  the  Piirface  of  which  presents  a  convex 
facet,  for  articulation  with  the  sesamoid  bone  of  tlie  tendon  contained  in  the  groove. 
The  surface  of  bone  behind  the  groove  is  rough,  for  the  attachment  of  the  short 
plaotar  ligament  and  a  few  fibres  of  the  Flexor  brevis  pollicis.  The  extemaH  siir> 
f4U€y  the  smallest  and  narrowest  of  the  three,  presents  a  deep  notch  formed  by  the 
oommcnccment  of  the  peroneal  groove. 

Tlie  articular  surfaces  are  the  posterior,  anterior,  and  internal.  The  foiiferior 
mrface  is  smooth,  triangular,  and  concavo-convex,  for  articulation  with  tlie  anterior 
surface  of  the  os  caleis.  The  anteriory  of  smaDer  sizot  but  also  irregularly  trian- 
^ular,  10  divided  by  a  vertical  ridge  into  two  facets:  the  inner  facet,  quadrilateral 
m  form,  articulates  with  the  fourth  metatarsjil  bone ;  the  outer  one,  larger  an<l  more 
Tn'angiil.Tr.  artienlatos  with  the  fifth  metatarsal.  The  inti  yii<il  siiirface  is  broad, 
rough,  irregularly  quadrilateral,  presenting  at  its  middle  and  upper  part  a  smooth 
oval  facet,  for  articulation  with  the  external  cuneiform  bone;  and  behind  this  (occa<- 
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fionallj)  a  smaller  facet,  for  ftrticidation  irith  the  scaphoid ;  it  'i»  rough  in  tl  le  rest 

it.s  extent,  for  the  attachment  of  str<in;r  interosse»>Ti«  liirntnent'*. 

To  asscertttiu  to  which  foot  it  belongs,  hold  the  bone  m  that  its  under  surface, 
marked  by  the  peroneal  groove,  looks  downward,  and  the  Isirge  coucavo-ccnvex 
articular  surface  backward  toward  the  holder:  the  narrow  non-articalar  aarfwe, 
marked  by  the  commencement  of  the  peroneal  groove»  will  point  to  the  sido  to 
which  the  bone  beloni;s-. 

Articulations. — Wjth  four  bones :  the  os  calcis,  external  cuneifonu,  and  the 
fourth  and  fifth  metatarsal  bones;  occasionally  with  the  scaphoid. 

AttBicaimeait  of  MiieolM. — ^Part  of  the  Flexor  brevis  polliotB. 

The  Astragalus  (dffTfxiyaXo^i  a  die)  is  the  largest  of  the  tarsal  hones,  next  to 

the  OS  caleis.  It  occupies  the  middle  and  upper  part  of  the  tarsus,  supporting  the 
tibia  aliove.  artienlati!!!!  with  the  malleoli  on  either  side,  restinir  bflnw  upon  the  on 
calcis,  and  joined  in  IVout  to  the  scaphoid.  This  bone  may  ea^nily  be  recognized  by 
its  lai^e  rounded  head,  hj  the  brand  articular  fiu^t  on  its  upper  convex  snr&oe,  or 
by  the  two  articular  facets  separated  by  a  deep  groove  on  its  under  concave  anrftce. 
It  presents  *!ix  "urfaces  for  examination. 

The  BUjfcrior  surface  pretteut^,  behind,  a  broad  smooth  trochlear  surface,  fur 
artteulation  with  the  tibia.  The  trochlea  is  broader  in  front  than  behind,  convex 
from  before  backward.  ,«ilightly  concave  from  side  to  side;  in  front  of  it  is  the  upper 
surfiK  e  of  the  ne<'k  of  the  astr.iL'alTi?,  rough  for  the  attachment  of  ligament,-*.  The 
interior  Hurffti^c  presents  two  artieuhir  fnceta  separated  bv  a  deep  trroove.  The 
groove  runs  obliquely  forward  and  outward,  becoming  gradually  brojuler  and  deeper 
in  front ;  it  corresponds  with  a  similar  groove  upon  the  upper  surface  of  the  os 
calcis,  and  forms,  when  articulated  with  that  bone,  a  canal  filled  in  the  recent 
state  by  the  interosseous  eah-aneo-astragaloid  liganie?it.  Of  thi-  two  arfind  ir  facets, 
the  posterior  is  the  larger,  of  an  oblong  form  and  deeply  concave  IVouj  side  to  side; 
the  anterior,  although  nearly  of  e(|ual  length,  is  narrower,  of  an  elongated  oval 
form,  convex  longitudinally,  and  often  sulnlivided  into  two  by  an  elevated  ridge; 
of  these,  the  posterior  articulates  with  the  lesser  pr<»<"ess  of  the  os  calcis;  the  ante- 
rior, wit  li  tlic  iippff  Hurfaeo  of  the  ca!eaneo^!sraphoid  ligament.  'Vhv  hiternnJ  siurface 
presenus  at  its  upjier  part  a  pear-shaped  articular  iacet  for  the  inner  m&lletdus,  tun- 
tinuous  above  with  the  trochlear  surface ;  below  the  articular  surfiuse  is  a  rough 
depression,  for  the  attachment  of  the  deep  portion  of  the  internal  lateral  ligament. 
The  t'rternal  si(rf*ir'-  pr»'-*<'nts  a  large  triangular  fnr-et.  eoneave  from  ah(»^  e  down- 
ward, for  articulation  with  the  external  malle<.)lus :  it  is  continuous  above  with  the 
trochlear  surface ;  and  in  front  of  it  is  a  rough  depression,  ibr  the  attachment  of 
the  anterior  fasciculus  of  the  external  lateral  ligament  of  the  ankle-joint.  The 
anft  rior  Hiirfair.  cnnvpx  and  rounded,  fonns  the of  the  as'tniL'-Mhts :  it  i<5  «tnoorh, 
of  an  oval  form,  au'l  <lii (•ctcil  ohlirpiplv  inward  and  downwind:  if  ait i<iil:itr^  with 
the  scaphoid.  On  it>»  un<l«'r  surface  is  a  small  facet,  continuous  in  tVfUit  with  the 
articular  surface  of  the  head;  behind  with  the  smaller  facet,  for  the  os  caleis.  This 
rests  on  the  inferior  calcaneo-8Ca(^oid  liganit  iit.  being  separated  from  it  hy  a  pro- 
longation of  tht'  synovial  «ae  of  the  astragah)-seaphoid  joint.  The  lu  ad  is  sur- 
rounded by  a  Constricted  portion,  the  m-ck  of  the  astra^lus.  The  posterior  fur- 
face  is  narrow,  and  traversed  by  a  groove  which  runs  obliquely  downward  and 
iiiwaid,  and  transmits  the  tendon  of  the  Flexor  longus  poll icis.  external  to  which 
is  a  hori/Miif;i!  rioti  ]i  oi  depression  in  which  the  posterior  fasciculus  of  the  external 
lateral  ligauient  is  lodged. 

[Much  of  this  bone,  especiallv  its  trochlear  surfaic  and  edges  and  the  head, 
can  be  excellently  studied  in  tne  living  model,  especially  if  the  foot  be  ex* 
tended.] 

To  ai»certain  to  which  foot  it  helongs,  hohl  the  bono  with  the  hroad  artien];%r 
surface  upward  aud  the  rounded  bead  forward ;  tlie  lateral  ti'iangular  articular 
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nr&ee  fat  the  external  malleoliiB  will  then  point  to  the  side  to  which  the  bone 

Artioulatlozis. — With  four  bonos :  tibia,  fibula,  os  calcic,  and  ijcapboid. 

Thb  Scaphoid. 

The  Scaphoid  or  Navictdar  Bone,  so  called  from  its  fancied  resemblance  to  a 
boat  {axaif  Y^.  a  boat  ),  is  «ituato<l  at  the  inner  side  of  the  tarsus,  between  the  astrag- 
alus behind  and  the  tliree  cuiieiturm  bones  in  front.  This  bone  may  be  distin- 
gulsbed  by  its  form,  beiit^  concave  behind,  convex  and  subdivided  into  three  facets 
ID  front. 

The  anterior  mrfae€y  of  an  oblong  form,  is  convex  from  side  to  side,  and  suh- 
div'  1. '1  two  ridorc<<  into  three  facets,  for  articulation  with  the  throa  cuneiform 
\><m->.  llie  poxtrrior  nurfaci'  is  oval,  concave,  broader  externally  than  internally, 
uid  articulates  with  the  rounded  head  of  the  astragalus.  The  superior  surface  is 
oanvex  from  side  to  side,  and  rough,  for  the  attachment  of  ligaments.  The  inferior 
k  somewhat  concave,  irregular,  and  also  r^ugh,  for  the  attachment  of  ligaments. 
The  internal  surfafe  presents  a  roundeil  tnbfMvnlar  eminence,  the  inherosily  of  tlie 
scaphoid,  which  gives  attachment  to  part  ui  the  tendon  of  the  Tibialis  posticus. 
[This  can  always  be  felt,  and  is  one  of  the  important  landmarks  of  the  foot.] 
The  external  uafaee  is  rough,  and  irregular,  for  the  attachment  of  ligamentous 
fibres,  and  oocasionally  presents  a  small  fitcet  for  articulation  with  the  cuboid 
bone. 

To  ascertain  to  which  foot  it  belonfrs,  hold  the  bone  with  the  concave  articular 
rarface  backward  and  the  convex  don^aI  surface  upward;  the  external  surface  will 
point  to  the  side  to  which  the  bone  belongs. 

ArttonlatloDs^With  four  bones:  astragalus  and  three  cuneiform ;  occasionally 
also  with  the  cuboid. 

Attachment  of  Muscles. — Part  of  the  Tibialis  posticus. 

Tiie  Cutunform  Bones  have  receivetl  their  nanie  from  their  wedge-like  shape 
{cuneiUf  a  wedge,  and /orma,  likeness!  They  form  with  the  cuboid  the  most  ante- 
lior  row  of  the  tarsus,  being  placed  oetween  the  scaphoid  behind,  the  three  inner^ 
most  metatarsal  bones  in  front,  and  the  cuboid  externally.  They  are  called  the 
^rff.  HtcinKJ,  and  third,  covintin>;  from  the  inner  to  the  outer  side  of  the  foot,  and» 
from  their  position,  inUmaXf  nUddk^  and  exUmtd. 

The  Internal  Cuneiform. 

The  Internal  Cuneiform  is  the  largest  of  the  three.  It  is  situated  at  the  inner 
side  of  the  foot,  between  the  scaphoid  behind  and  the  base  of  the  first  metatarsal 
in  front.  It  may  be  distinguished  from  the  other  two  by  its  large  size  and  its  more 
irregular  wedge-like  form.  Without  the  others  it  may  oe  hnown  by  the  large  kid- 
Be^-^aped  anterior  articulating  surface,  and  by  the  prominence  on  the  inferior  or 
plantar  sarfoce  for  the  attachment  of  the  Tibialis  posticus.  It  presents  for  exam- 
ilUtinn  pix  surfaces. 

The  iidemal  mirface  is  subcutaneous,  and  fonn.H  part  of  the  inner  border  of  the 
foot;  it  i^  broad,  quadrilateral,  and  presents  at  its  anterior  inferior  angle  a  smooth 
oval  fiioet  into  which  the  tendon  of  the  Tibialis  anticus  is  partially  inserted ;  in  the 
rest  of  its  extent  it  is  rough,  for  the  attachment  of  ligaments.  The  external  surface 
\i  concave,  presenting  alonr*  its  superior  and  posterior  borders  a  narrow  L-sliaped 
surface  for  articulation  with  the  middle  cuneiform  behind  and  j«econd  mrtut;ir!*al 
boDe  in  front:  in  the  rest  of  its  extent  it  is  rough  for  tlie  attachment  of  ligaments, 
md  prominent  below,  where  it  forms  part  of  the  tuberosity.  The  tmterier  enrface^ 
kidney-diaped,  much  larger  than  the  posterior,  articulates  with  the  metatarsal  hone 
f'f  the  ^reat  toe.  The  posterior  mrface  is  triangular,  concave,  and  articulates  with 
the  innermost  ai^l  Inrirest  of  the  tliree  facets  on  the  anterior  surface  of  the  Fcnphoid. 
The  inferior  or  plantar  surface  is  rough,  and  presents  a  prominent  tuberosity  at  its 
l» 
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back  part  fbr  the  ftttMhmeiit  of  part  of  the  tendon  of  the  Tibialis  poettcns.  It 
alBO  givea  attaohnient  in  fnmt  to  part  of  the  tendon  of  the  Tibial i><  anticui*.  The 
iupi^rwr  mirface  is  the  narrow  ]>ointo<l  end  of  the  wednro.  which  ift  directed  upward 
and  outward  ;  it  ia  rough,  for  the  attachment  of  ligaments. 

To  ascertain  to  which  ride  it  belongs,  hold  the  bone  so  that  its  superior  narrow 
edge  looks  upward  and  the  long,  kidney-shaped  articular  surface  forward  :  the 
external  surfat  «>.  in;irke<i  by  \\»  vertical  and  horisontal  articular  &oets,  will  point 
to  the  side  to  which  it  belongs. 

Articulations. — With  four  boues :  scaphoid,  middle  cuneiform,  first  and  HCcuDd 
metatarsal  bones. 

Attaolbffieiit  of  ICufldlea.— To  two :  the  Tibialis  aaticus  and  posticus. 

TbB  Mia>DLB  OUMBIFOBM. 

The  Middle  Cuaeiform,  the  smallest  of  the  three,  is  of  very  regular  wedge-like 
form,  the  broad  extremity  being  {daeed  upward,  the  narrow  end  downward.  It  is 
situated  between  the  other  two  bones  of  the  same  name,  and  articulates  with  the 
scaphoid  behind  and  tho  ?(H'ond  iiu  tatarsal  in  front.  It  may  be  di^'fingnished  from 
the  external  cuneiform  bone,  whicli  it  much  resembles  in  general  appearance,  by 
the  articular  fiioet,  of  angular  form,  which  runs  round  the  upper  and  back  part  of 
its  inner  surface ;  :uh1.  if  the  two  bones  from  the  same  foot  are  together,  the  middle 
cuneiform  is  much  tlic  sinnlkr. 

The  anterior  surfam,  irinugular  in  form  and  narrower  than  the  posterior,  articu- 
lates with  the  baise  of  the  second  metatarsal  bone.  The  poHterior  iurjaee^  also  tri- 
angular, articulates  with  the  scaphoid.  The  internal  surface  presents  an  L-shaped 
articular  facet  running  along  the  superior  and  posterior  borders,  for  articulation  with 
the  internal  cuneiform,  and  U  rough  in  the  rest  of  its  extent,  for  the  attachnifiit  of 
ligaments.  The  external  surj'are  presents  posteriorly  a  smooth  factt,  for  articula- 
tion with  the  external  cuneiform  bone.  The  superior  vwrface  forms  the  base  of  the 
wedge;  it  is  quadrilateral,  broader  behind  than  in  front,  and  rougli.  f^tr  the  attach- 
ment of  lignments.  The  inferior  surfacey  pointed  and  tubercular,  is  also  rough,  for 
ligamentous  attuchmeut. 

To  ascertwn  to  which  foot  the  bone  belongs,  hold  its  superior  or  dorsal  surface 
upward,  the  broadest  edge  being  towjtrd  the  holder :  the  ^imooth  facet  (limited  to  the 
posterior  border)  will  then  point  to  the  side  to  which  it  belongs. 

Articulations. — With  four  bones:  scaphoid,  internal  and  external  cuneiform, 
and  second  n>eia>»r.<al  bone. 

Attaobmant  of  Muade. — slip  from  the  tendon  of  the  Tibialis  posticus  is 
attached  to  this  bone. 

The  External  Cuneiform. 

Tiie  External  Cuneiform,  intermedi.ifc  in  size  between  the  two  prerediiiu'.  is 
of  a  very  regular  wedge-like  lorm.  the  broad  extremity  being  placed  upward,  the 
narrow  end  downward.  It  occupies  the  centre  of  the  front  row  i>f  the  tarsus,  between 
the  middle  cuneiform  internally,  the  cuboid  externally,  the  Hcajihoid  behind,  and  the 
third  nietatai*sal  in  front.  It  is  distinguisln'd  from  the  internal  cuneiform  bone  by 
itx  mnro  reirular  wedge-like  shape.  fin<l  by  the  Jif>>^»  nee  of  the  kidney-shaped  articu- 
lar surface:  from  the  middle  cuneiform,  by  the  altsence  of  the  L-shaped  fac^jt  and  by 
the  two  articular  fitcets  which  are  present  on  both  its  inner  and  outer  eurfinees.  ft 
has  six  surfaces  for  examination. 

The  anterior  mrfaec,  triangular  in  fnnn.  nrticulatcs  with  the  third  metatarsal 
bone.  The  ponterinr  mrface  articulates  with  the  most  extern.'\l  facet  of  the  scaphoid, 
and  is  rough  below,  for  the  attachment  of  Itgamentouti  fibree.  The  internal  swrfaee 
presents  two  articular  fiu^ts,  separated  by  a  rough  depression :  the  anterior  one, 
situated  at  the  superior  angle  of  the  bone,  articulates  with  the  outer  side  of  the 
base  of  the  second  metatarsal  bone ;  the  posterior  one  skirts  the  posterior  border^ 
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and  artiniljitt'S  with  the  middle  cuneito?rn  :  the  rough  dopros.^ion  hotwiM^)  t1»p  two 
gives  attuchiuent  to  an  iiil*;rosseous  liguincui.  The  external  Hurjace  aiM>  |jic.sciits 
tvo  articular  fiicets,  separated  by  a  rough  non-articular  surface ;  the  anterior  facet, 
oitiiated  at  the  superior  angle  of  the  bone,  is  small,  and  articulates  with  the  inner 
.M<ie  of  the  base  of  the  fourth  metatarsal ;  the  posterior  and  hii  i^er  one  artiriilates 
nifh  rhi'  (  iilioid :  the  rough  non-articular  siirfaco  serves  for  the  attacliinent  of  an 
interosseous  ligament.  The  three  facets  for  articulation  with  the  three  metatarsal 
bones  are  continuous  with  one  another,  and  covered  by  a  prolongation  of  the  same 
cartilage;  the  facets  for  artionlatioii  with  the  middle  cuneiform  and  scaphoid  are 
abo  continuoiu,  but  that  &r  articulation  with  the  cuboid  is  usually  separate.  The 
mpfirior  or  dorml  nurface  is  of  an  oMf)ng  s^junre  form,  its  po'stenor  cxtornnl  nngle 
i.i  ill;:  prolonged  backward.  The  inferior  or  plantar  tturfarr  is  an  ohtiise  rouiKled 
liiiirgin,  and  serves  for  the  attachment  of  part  of  the  tendon  of  the  Tibialis  posticus, 
part  of  the  Flexor  hrevis  pollicis,  and  ligaments. 

To  ascertain  to  which  Hide  it  l>elonga,  hold  the  hone  with  tlie  l.niad  dorsal  mir- 
Ikce  upward,  tlic  prolonge<l  tdge  l>ackw»rd;  the  separate  articular  facet  for  the 
cuboid  will  j)oint  to  the  proper  side. 

ArticulatioDS. — With  six  bones:  the  scaphoid,  middle  cuneiform,  cuboid,  and 
sMond,  third,  and  fourth  metatorsal  bones. 

Attachmait  of  Miuole«.>~To  two:  part  of  the  Tibialis  posticus  sad  Flexor 
bieiis  pollicis. 

Thb  Hbtatabsai*  Bonbb. 

The  Metatarsal  Bonee  are  five  in  number ;  they  are  long  bon^  and  subdivided 
into  a  diaft  and  two  extremities. 

Common  Char.acters. — The  shaft  is  prismoul  in  form,  tapers  gradually  from 

The  tar»:i1  *<>  flic  phalangeal  extrennty,  and  is  slightly  cnrvod  longitudiTudly.  sn  as 
I'j  he  ojiieavt'  )»el(nv,  slightly  convex  above.  The  pnatrruir  extremity,  or  Itamf,  is 
wedge-shaped,  articulating  by  its  terminal  surface  with  the  tarsal  bones  and  by  its 
lateral  suibces  with  the  contiguous  metatarsal  bones,  its  dorsal  and  plantar  surfiioes 
being  rough,  for  the  attachment  of  ligaments.  The  antertar  extremity,  or  head, 
presents  a  terminal  rounded  inticular  surface,  oblong  from  nhove  dnvn^tird.  and 
extending  farthf^r  backward  below  than  above.  Its  s\de»  are  tlatteiied.  and  pn  sent 
a  depreaeion,  8umir)unted  by  a  tubercle,  for  ligajnentous  attachment,  hn  under  sur- 
&ce  is  groored  in  the  middle  line  hr  the  passage  of  the  Flexor  tendon,  and'marked 
on  each  side  bj  an  articular  eminence  continuous  with  the  teiniin!il  articular  surface. 

Pkculiar  Character. — The  First  is  remarkaVde  for  its  great  size,  but  is  the 
!*iionest  of  all  the  metatarsal  bones.  The  ^haft  i>  ^tiong.  and  of  well-marked  pris- 
woid  form.  The  ponterior  extremity  presents  no  lateral  articular  facets  ;  its  terminal 
articular  sur&ce  is  of  large  size,  kidney-shaped,  and  its  circumference  grooved,  for 
die  tarso-metatarsal  ligaments ;  its  inferior  angle  presents  a  rough  oval  prominence, 

t!i»  insertion  of  the  tendon  of  the  Peroneus  longus.  The  head  is  of  large  size : 
•^►n  its  plantar  surface  are  two  grooved  facets,  over  which  glide  sesamoid  bones;  the 
£*Cf'ts  are  sefmrated  by  a  smooth  elevated  ridge. 

This  bone  is  known  by  the  single  kidney-shaped  articular  surface  on  its  base, 
the  deeply  grooved  appearance  of  the  plantar  surface  of  its  head,  and  its  great  tbick> 
nos^  rel.ifiv  t  ly  to  its  length.  When  it  is  placed  in  its  natural  position  the  concave 
^  ' !( r  ')f  the  kidney-shaped  articular  surface  on  its  base  points  to  the  side  to  which 
liie  bone  lieloiiiri?. 

The  Second  is  the  longest  and  largest  of  the  remaining  metatarsal  bones,  being 
pi^long«d  backward  into  the  recess  formed  between  the  three  cunei1i.i1n  bones.  Its 
f'lrml  extremity  is  broad  ubov  e,  narrow  and  rough  below.  It  presents  four  articu- 
lar surfaces :  one  behind,  of  a  triangular  fonn.  f  >r  articulation  with  the  midtlle  cunei- 
form: nne  nt  the  upper  part  of  its  internal  lateral  surface,  for  the  articulation  with 
liic  internal  cuneiform ;  and  two  on  its  external  latenil  surface,  a  superior  and  an 
iofrrior,  separated  by  a  rough  depression.  Each  of  the  latter  articular  surfaces  is 
iirided  by  a  vertical  ridge  into  two  parts ;  the  anterior  segment  of  each  facet  articn- 
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latea  with  the  thirJ  nietatarisal,  ihtr  two  puHterior  (sometimes  continuous)  with  the 
eztemal  cnnmform. 

The  facets  on  the  tarsal  extremity  of  the  second  iiu  tatarsal  hone  serve  at  once 
to  distinguish  it  from  the  rest  and  to  indicate  tla-  toot  to  which  it  holnii;.'-',  there 
being  one  facet  at  the  upper  angle  of  the  internal  surface,  and  two  facets,  each  suh* 
divided  mio  two  parts,  on  the  external  anrfitce,  pointing  to  the  side  to  which  the 
bone  belongs*  The  fact  that  thf  \\\o  poatnior  Bttbdirisions  of  these  external  fiMets 
sometimes  run  into  one  should  not  he  r)rfTr»tten. 

The  Third  articuhites  l)ehjnd,  by  means  of  a  trianiruhir  smooth  surface,  Avith  the 
external  cuneiform ;  on  wa  inner  side,  by  two  facets  with  the  second  metatarsal ; 
and  on  its  outer  side,  by  a  sinsle  fiM»t,  with  the  fourth  metatarsal.  The  latter  fiwet 
is  of  circular  form  and  situated  at  the  upper  an^zh-  of  tlie  base. 

The  third  metatarsal  is  known  by  its  having  at  its  tan>al  end  two  undivided  fa<'et« 
on  the  inner  aide  and  a  single  facet  on  the  outer.  This  distinguishes  it  from  the 
second  metatarsal,  in  which  the  two  fiuwts  found  on  one  nde  of  its  tatsal  end  are 
each  subdivided  into  two.  The  single  facet  (when  the  bMie  is  put  in  its  natural 
position)  is  on  the  side  to  whicli  tlie  bone  belongs. 

The  Fourth  is  suialh  r  in  size  than  the  procedin«r ;  its  torml  trtremiiy  presents 
a  terminal  (quadrilateral  surface  for  articulation  with  the  cubuid ;  a  smooth  facet  on 
die  inner  side,  divided  bj  «  ridge  into  an  anterior  portion  for  articulation  with  the 
third  metatarsal,  and  a  posterior  portion  for  articulation  with  tlie  external  cunei" 
form;  on  the  outer  side  a  sinL'h-  facet,  for  articulation  with  the  fifth  metatanMil. 

The  fourth  metatarsal  is  known  by  its  having  a  single  facet  on  either  side  of  the 
tarsal  extremity,  that  on  the  inner  side  being  mvided  into  two  parts.  Vi  tiiis  sulh 
division  be  not  recognizable,  the  fact  that  its  tarsal  end  is  bent  somewhat  Outward 
will  indicate  the  side  to  wiiich  it  helon^j!',  as        Holden  points  nut. 

The  Fifth  is  retogui/ed  by  the  tubercular  eminence  on  tiic  outer  side  of  its  base. 
[This  can  always  be  felt,  and  is  an  iuiporUmt  landmark  in  the  foot.]  It  articulates 
behind,  by  a  triangular  sur&ce  cut  obliquely  from  without  inward,  with  the  cuboid; 
and  internally  with  the  fourth  metatarsal. 

The  projection  on  the  outer  side  of  this  bone  at  its  tarsal  end  at  once  distin- 
guishes it  from  the  others  and  points  to  the  side  to  which  it  belongs. 

Artloula^ioi».^Each  bone  articulates  with  the  tarml  bones  by  one  extremity, 
and  by  the  other  with  the  first  row  of  phalanges.  The  number  of  tarsal  bones  \\\\\\ 
which  each  metatarsal  articulates  is  one  for  the  fiist^  three  for  the  seoond,  006  for  the 
third,  two  for  the  fburth,  and  one  for  the  fifth. 

Attckchment  of  Muscles. — To  the  first  metatarsal  bone,  three :  part  of  the 
Tibialis  anticus,  the  Penmeus  longus,  and  first  Dorsal  interosseous.  To  the  seoond, 
four:  the  Adductor  pollicis  and  first  and  second  Dorsal  interosseous,  and  a  slip 
from  the  tendon  of  the  Tibialis  po!<ticus.  To  the  third,  five:  the  Adductor  polIicLs 
second  and  third  Doi*sal,  and  first  Plantar  interosseous,  and  a  slip  from  the  teodoo 
of  the  Tibialis  posticus.  To  the  fourth,  five:  the  Adductor  pollicis,  tbird  and 
fourth  Dorsal,  and  second  Platitai  interosseous,  and  a  slip  from  the  tendon  of  the 
Tibialis  posticus.  To  tlit-  lifth.  six:  the  Peroneus  hrevis.  Pcronetts  tertius.  Fle\i>r 
brevis  minimi  dtgiti,  Trans  versus  pedis,  fourth  Dorsal,  and  third  I'luutar  mteroeiseous. 

PHALtANGES. 

The  Pbalaneree  of  the  foot,  both  in  number  and  general  arrangement,  rosem- 
ble  those  in  the  hand,  there  being  two  in  the  great  toe  and  three  in  each  of  the 
other  toes. 

The  phalanges  of  the       roiir  resemble  closely  those  of  the  band.    The  %ha^ 

is  compressed  from  -^ide  to  side,  convex  above,  concave  beloiv.  Tli>^  pi>»ferifir  rrfrrm- 
ity  is  concave,  and  the  anterior  extremity  presents  a  trochlear  surface,  for  articulation 
with  the  seoond  phalanges. 

The  phalanges  of  the  second  row  are  remarkably  small  and  short,  but  rather 
broader  than  tJ^cse  of  the  first  row. 
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^T\Mungual  ptialanges  in  form  resemble  tbo^e  of  the  fingers,  but  tliey  are  smaller, 
lhtti'iR<I  from  above  downward,  printing  a  broad  base  for  articulation  with  the 
»xnh(l  row,  and  an  expanded  extremity  for  the  support  of  the  nail'  and  end  of 

Articulation. — The  first  row,  with  the  metutursal  bones  and  second  phalanges ; 
the  seoond  of  the  great  t^e,  with  the  first  phalanx ;  and  of  the  other  to«i)  with  the 
fint  and  third  phalanges;  the  thir(l  with  the  second  row. 

Attachment  of  Muscles. — To  the  first  phalanges:  Great  ti  ■  ,  five  uniscles: 
inncrmast  tendon  of  Extensor  brevis  digitorum.  Abductor  pollicis,  Addut  t(»i  pol- 
licis,  Flexor  brevid  poUicis,  Transversus  pedis.  Second  toe,  three  muscles:  first 
lad  second  Dorsal  interosseous  and  first  Lumbrical.  Third  toe,  three  muscles: 
third  Dorsal  and  first  Plantar  interosaeous,  and  second  LumbricaL  Fourth  toe, 
three  rousdes:  firarth  Dorsal  and  seoond  Plantar  interosseous,  and  third  Lumbrical. 
Fif\h  toe,  four  muscles :  Flexor  hrevis  minimi  di^nti.  Abductor  minimi  tligiti,  and 
third  Plantar  interosseous,  and  fourth  Lunibrical. — Second  [)lialanges:  (ireat  toe: 
txteusor  longus  poUicis,  Flexor  longus  pollicis.  Other  toes:  Flexor  brcvis  digito- 
nmi,  one  slip  of  the  common  tendon  of  the  Extensor  longus  and  brevis  digito- 
mm.*---Thirt[  phalanges :  two  sUps  from  the  common  tendon  of  the  Extensor  longus 
•nd  Extensor  brevis  (li<ritnnim.  and  the  Flexor  longus  ili^'itorum. 

The  f«)()t  is  constructed  on  the  same  princiyiles  as  tlie  liand,  hnt  modified  to  fonn 
a  firm  basis  of  support  for  the  rest  of  the  body  when  in  the  erect  position.  It  is 
more  soUdljr  constructed,  and  its  component  parts  are  less  movable  on  eadi  other 
than  in  the  hand.  This  is  especially  the  case  with  the  great  toe,  which  has  to  assist 
in  supporting  the  body  and  is  therefore  constnuted  with  greater  solidity;  it  lies 
parallel  with  the  other  toes,  and  has  a  very  litnittd  degree  of  mobility.  On  tlte 
contrary,  the  thumb,  which  is  occupied  in  numerous  and  varied  movements,  is  tun- 
ftmcted  in  such  a  manner  as  to  permit  of  great  mobility:  its  metacarpal  bone  is 
directed  away  from  the  others,  so  as  to  form  an  acnte  angle  with  the  second,  and  it 
enjoys  a  considerable  range  of  motion  at  its  articulation  with  the  car})us.  The  foot 
is  placed  ni  riglit  angles  to  the  leg — a  position  which  is  almost  peculiar  to  nmn.  nnd 
has  relation  to  the  erect  po?»ition  which  he  maintains.  Tn  order  to  allow  of  its  sup- 
porting the  weight  of  the  whole  body  in  this  position  with  the  least  expenditure  of 
nmerial,  it  is  constructed  in  the  form  of  an  ami.  This  arch  is  not,  however,  made 
opof  two  ecjual  limbs.  The  binder  one,  wliieli  is  niadt  u}:  of  the  os  calcis  and  the  pos- 
tmor  part  of  the  astragalus,  is  ahout  half  tlie  length  of  (lie  anterior  limb,  and  meas- 
ures al»oiit  tlirce  inches.  The  anterior  limb  consists  of  tin  rost  of  the  tarsal  and  the 
nu^atarsal  bones,  and  measures  about  six  inches,  it  may  tie  said  to  consist  of  two 
partB — an  inner  segment,  made  up  of  the  head  of  the  astragalus,  the  scaphoid,  the 
tibree  cundfiorm,  and  the  three  inner  metatarsal  bones ;  and  an  outer  segment,  com* 
poeed  of  the  cuboid  and  the  two  outer  metatarsal  bones.  The  summit  of  the  arch 
i«  at  the  superior  articidar  snrfacc  of  the  astrnfralns  an<l  it.s  two  extremities  :  that  is 
to  say,  the  two  points  on  which  the  arch  rcHts  in  standing  are  the  tubercles  on  the 
vnder  surface  of  the  os  calcis  posteriorly  and  the  heads  of  the  metatareal  bones 
anterioily.  The  weakest  part  of  the  arch  is  the  joint  between  the  astragslus  and 
leaphoid ;  and  here  it  is  more  liable  to  yield  in  those  who  are  overweighted  and  in 
thos<»  in  whom  the  ligaments  which  complete  and  prcporve  the  nrrlt  ;»rp  relaxed. 
This  weak  point  in  the  arch  is  braced  on  its  concave  surfnoe  by  the  interior  lalra- 
oeo-scaphoid  ligament,  which  is  saitl  to  be  more  elastic  than  most  other  ligaments, 
and  thus  allows  the  arch  to  yield  from  jars  or  shocks  applied  to  the  anterior  portion 
ef  the  foot,  and  quickly  restores  it  to  its  pristin*-  condition.  This  ligament  is  siip- 
pnrftMl  on  its  un<U'r  surface  by  the  tendon  of  the  Tibialis  })0!«ticus  mu<5cle,  which  is 
'Sfireaii  out  into  a  fan-shaped  insertion,  and  pn  vents  undue  tension  of  the  ligament 
or  iuch  an  amount  of  stretching  as  would  pcrmanehily  elongate  it. 

Ia  addition  to  this  longitudinal  aroh,  the  foot  is  said  to  present  a  transverse  arch 
at  the  anterior  part  of  the  tarsus  and  hinder  part  of  the  metatarsus.    This,  how- 

'  Exespt  the  eeaand  phelaaz  of  the  fifth  lo«y  whidi  reonm  no  dip  ftwa  the  EztoiMor  btevla 
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ever,  can  scarcely  be  described  as  a  true  arch,  but  presents  more  the  character  of  a 

Lalf-Uome  [or  half  arch.  This  w  especially  siip{K»rTo<i  by  the  feruion  of  the  Prr»>- 
noiis  lon^T^ns.  runniiiii  from  the  outer  edge  of  the  sole  to  its  inner  border  «t  the  ba.««e 
of  the  fust  lueiutur.Hal,  and  bv  the  Trausversus  pcilin].  The  inner  border  of  the 
oentriJ  portion  of  the  longitudinal  arch  is  elevated  from  the  ground,  and  from  this 
point  the  bones  arch  over  to  the  outer  bonier,  which  i«  in  contact  with  the  gnjun<l, 
and,  assisted  'iv  the  loii;_'itudinal  arch,  produce  a  i^ort  of  roundeil  niche  on  tlio  inner 
side  of  the  foot,  which  gives  the  appearance  ot  a  traosvftcae  ad  well  as  a  longitu- 
dinal arch. 

The  arch  of  the  foot,  from  the  j>oint  of  the  heel  to  the  iocs,  is  not  quite  itraight, 
but  is  directed  a  little  outwanl,  so  that  the  inner  lH)r<Ier  is  !i  littl-  convex  aTnl  tlic 
outer  border  rniuavc.  Thi»<  dispo.sitiou  of  the  bones  lieconieH  more  uiarkeii  when 
the  longitudinal  uicii  of  the  foot  is  lost,  as  in  the  disease  known  under  the  name  of 
"flafc-foot." 

[The  imprint  of  the  foot-sole  is  a  matter  of  great  intercf^t.   If  the  sole  be  wetted, 

and  jilat  ed  for  n  moment  on  the  hare  floor,  the  normally-arched  f*iot  *.how<«  a  broad 
imprint  at  the  heel  and  at  the  ball  of  the  toes,  the  two  being  connected  on  the  outer 
edge  of  the  sole  by  a  band  which  is  nairower  or  wider  as  the  arch  is  more  or  less 

marked.  In  very  arched  feet  the  two  may  be  entirely  disconnected,  wliile  in  the 
flat  foot  the  imprint  is  continuous,  the  narrow  hand  widciiin;;  to  the  full  uidth  .-f 
the  <<ole,  its  inner  ed<:c  heiug  a  straight  line  instead  of  a  marked  curve.  ^8ee  the 
Medical  XewSf  Aug.  12,  1882. )J 

DnVBLOPMBTIT  OF  THE  PoOT  (Fig.  23.')). 

The  Tarsal  bones  are  eacli  developed  by  a  single  centre,  excepting  the  os  calcia, 
which  has  an  epiphysis  for  its  posterior  extremity.  The  centres  make  their  appear- 
ance in  the  following  order  :  0:4  calcis  at  the  ."^ixth  month  of  fuetnl  life  ;  a?«tragnli]8, 
about  the  seventh  month;  ciihoiil.  at  the  ninth  month:  extern;d  ctineitorm.  during 
the  first  year  ,  internal  cuneiform,  in  the  third  year ;  middle  cuneifonu  and  .scaphoid, 
in  the  fourth  year.  The  epiphysis  for  the  jKJSterior  tuberosity  of  the  os  calcis  appears 
at  the  tenth  year,  and  unites  with  the  rest  of  the  bone  soon  after  puberty. 

The  Metatarsal  bones  are  each  developed  by  two  centres— one  for  the  shaft  and 
one  for  the  di;_'it;il  extrennty  in  the  f>nr  outer  metat.'ir«il ;  one  i'oi-  the  slinft  juhI 
one  lor  the  b;t!*e  in  the  metatarsal  bone  of  the  great  toe.'  Ossitication  commences  iu 
the  centre  of  the  shaft  about  the  seventh  week,  and  extends  toward  either  extremity* 
and  in  the  digital  epiphyses  about  the  third  year ;  they  become  joined  between  die 

eighteenth  and  twentieth  years. 

Tiie  Phalaiiirea  are  develope<l  by  tivo  centres  for  each  bone:  one  for  the  shaft 
and  one  for  the  metatarsal  extremity. 

Sesamoid  Bones. 

These  are  small  rounded  ma.sses,  cartilatrinotis  in  early  life,  osseous  in  the  adult, 
which  are  developed  in  those  tendons  which  exert  a  great  amount  of  pressure  upon 
the  parts  over  which  tiiey  glide.  It  is  said  that  they  are  more  commonly  found  in 
the  male  than  in  the  female,  and  in  persons  of  an  active  tntifcnlar  hahit  than  in 
those  who  arc  weak  and  debilitated.  They  are  invested  thiuughout  their  whole 
sur&oe  by  the  fibrous  tissue  of  the  tendon  in  which  they  are  found,  excepting  u{K>n 
that  side  which  lies  in  contact  with  the  part  over  which  they  play,  where  they  pr^ 
sent  a  free  articular  facet.  They  may  be  divided  into  two  kinds — those  which  glide 
over  the  articular  surfac<'.<i  of  joint-,  .ind  tho.^e  which  play  OTOr  the  cartilaginous 
facets  found  on  the  surfaces  of  certain  bones. 

The  sesamoid  bones  of  tlie  joints  anH-in  the  lower  extremity,  the  patella,  which 
is  developed  in  the  tendon  of  the  Quadriceps  extensor ;  two  smaU  sesamoid  bones, 

'  As  wuii  nuleil  it)  the  fii>t  ineLioar})!!!  )x>ne.  in  the  fir^t  iiictatAnuil.  iherv  U  often  tn  lie  olwemd 
a  lendetu^  iu  ih«  fornuuion  of  a  wcuDd  epiphvaj*  in  tlie  diauU  cxtremiljr.  ^See  footmote,  ^  228.) 


Digitized  by  Google 


SESAMOID  BONES. 


295 


fonnd  in  tho  tendons  of  the  Flexor  brevis  pollicis,  opposite  tlie  iiittatai>(>- 
plial:in;i»nl  joint  of  the  great  toe,  and  occasionally  one  in  the  iiiftatarsi)-|ihalaiii:eal 
juiut  of  the  second  toe,  the  little  toe,  and,  still  wore  rarely*,  the  third  and  fourth 
toes. 

In  the  upper  extremity  there  are  two  on  the  palmar  surfaee  of  tlic  nietHcarpo- 
phalangwU  joint  in  the  thumb,  developed  in  the  tendons  of  the  flexor  brevis 


Mttatarsuj 


t  C*ntr*»  for  todi  ia*e 
mret^t  iff 


V 


nan  of  die  Derttopmcot  of  tha  IM; 

pollicis,  occasionally  one  or  two  opposite  the  metacarpo-jthalangeal  articulations  of 
the  fore  and  little  fingers,  and,  still  more  rarely,  one  opposite  die  same  joints  of  the 
third  and  fourth  fingers. 

Tho-ie  fonnd  in  the  tendons  whi(  h  ijlidi'  over  certain  hones  oeenpy  the  following 
situations :  one  in  the  tendon  of  the  I'ei  oneus  longus,  where  it  glides  through  the 
groove  in  the  cuboid  bone ;  one  appears  late  in  life  in  the  tendon  of  the  Tibialis 
snticiis,  opposite  the  smooth  facet  on  the  internal  cuneiform  bone ;  one  b  fonnd  in 
the  tendon  of  the  Tibialis  povticus.  opposite  the  inner  side  of  the  astragalus ;  »me 
in  the  outer  liead  of  the  (ia>^tr()(  iu'niius,  l»eliind  the  outer  condyle  of  the  iViuur; 
and  one  in  the  Psoas  and  lliacus,  where  they  glide  over  the  body  of  the  puhes. 
Sewmoid  bones  are  foimd  occasionally  in  the  tendon  of  the  Biceps,  opposite  the 
tuberosity  of  the  radios;  in  the  tendon. of  the  Gluteus  maximns,  as  it  passes  over 
the  great  trochanter ;  and  in  the  tendons  which  wind  round  the  inner  and  outer 
malleoli. 
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The  Articulations. 

rilllK  various  bone^;  of  which  the  Skeleton  consists  nre  connected  to;rPther  at 
i.  (litfercnt  parts  of  their  surfaces.  :iri<l  sucii  a  connection  is  dcsignatcil  l>v  tiie 
name  of  JoitU  or  Articulation.  If  the  joint  is  immovable,  as  between  the  ci-auial 
and  most  of  the  fadal  bones,  their  adjMcnt  mai^ns  are  applied  in  almoat  doee 
contact,  a  thin  lajer  of  fibrous  membrane,  the  mtural  ligament^  and,  at  the  ba^ 
of  the  skull,  in  certnin  situations,  a  thin  InytT  of  cartilnjre,  hein<r  intorpo^ed. 
Where  slight  movement  is  required,  combined,  witli  great  strength,  the  osseous 
surfooee  are  united  by  tougli  and  elastic  fibro-eartilages,  as  in  the  j<Mnts  of  the 
spine,  the  sacro-iliac  and  interpubic  articulations;  but  in  the  mowMe  joints  the 
hones  fonniii^r  tlic  jirticulatioii  are  generally  expanded  for  greater  convenience  of 
mutual  connection,  covered  by  eartilaffr.  licld  to^rether  by  strong  bands  or  capsules 
of  fibrous  tissue  called  Uyaments^  and  pHriially  lined  by  a  membrane,  the  si/novial 
membraney  which  secretes  a  fluid  to  lubrieate'the  various  parts  of  vrhich  the  joint 
is  formed :  so  that  the  structures  which  enter  into  the  formation  of  a  joint  are  bo&e» 
cartila^'f.  fibro-cnrtjl!};ze.  lijxainent,  and  synovijil  njetnbrane. 

Bone  constitutes  the  fundaraental  element  oi  all  the  joints.  In  the  long  bones 
the  extremities  are  the  parts  which  form  the  artienlattons  they  are  generally  some- 
what enlarged,  consisting  of  spongy  cancellous  tissue  with  a  thin  coatitig  of  compact 
siibstant  o  In  the  flat  bones  the  articulations  usually  take  place  at  the  edge*?,  and 
in  liie  short  bones  at  various  jmrf*  of  tlieir  surfnce.  The  layer  of  compact  b<>nc 
which  forms  the  articular  surface,  and  to  which  the  cartilage  is  attached,  is  called 
the  artieuktr  lamella.  It  is  of  a  white  color,  extremely  dense,  and  varies  in  thick- 
ness.  Its  structure  differs  from  ordinaiy  bone-tissue  in  this  respect,  that  it  contains 
.no  Haversian  canals  and  its  lacruup  are  Tniu  li  larger  than  in  onlinarv  bone  nm\  have 
no  caualiculi.  The  vessels  of  the  cancellous  tissue  as  tliey  approach  the  articular 
lamella  turn  back  in  loops,  and  do  not  perforate  it ;  this  layer  is  oonsequently  more 
dense  and  firmer  than  ordinary  bone,  and  is  evid^tly  designed  to  form  a  firm  and 
unyielding  support  for  the  articular  cartilage. 

The  cartilagre,  which  covers  the  articular  surfaces  of  bone,  and  is  therefore 
called  articular^  and  also  the  varieties  of  fibro-cartilage,  will  be  found  described 
in  the  section  on  General  Anatomy  (p.  50)/ 

ligaments  are  found  in  nearly  siu  the  movable  articulations;  they  consist  of 
bands  of  varioi!r»  fonns.  serving  to  connect  to[rether  the  articular  extremities  of 
bones,  and  composed  mainly  of  bundles  of  white  Jibrous  tinnue  ]>laced  parallel  with, 
or  dosdy  interlaced  with,  one  another,  and  presenting  a  white,  shining  silvery 
aspect.  A  ligament  is  pliant  and  flexible,  so  as  to  allow  of  the  most  perfect  free- 
dom of  movement,  but  strong,  tough,  and  inextensile,  so  as  not  readily  to  yield 
under  the  most  .severely  applie<l  force;  it  is  consequently  well  adapted  to  serve  as 
the  connecting  medium  between  the  bones.  Some  ligamentt*  consist  entirely  of 
jfellow  elatiie  ttssue,  as  the  ligamenta  subflava,  which  connect  together  the  adjacent 
arches  of  the  vertebnv,  and  the  ligamentum  nm-h:v  in  the  lower  animals.  In  these 
cases  it  will  be  observed  tluit  the  elasticity  of  the  ligament  is  intended  to  act  as  a 
substitute  for  muscular  power. 

Bsmovial  Membrane  is  a  thin,  delicate  membrane,  arranged  in  its  nmplest  form 
like  a  short  wide  tube,  attached  by  its  open  ends  to  the  margins  of  the  articular 
cartilrtiiP?'.  and  covering  the  inner  «nrfrice  uf  the  \  arinus  ligaments  whieh  connect 
the  articulating  surt'aces,  s<^)  that,  along  with  the  cartilage.s,  it  completely  encloses 
the  joint-cavity.    Its  secretion  is  thick,  viscid,  and  glairy,  like  the  white  of  egg, 
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iniJ  is  bence  termed  Hi/novia.    The  synovial  membiUDeB  foond  in  the  bodjaamit  of 

inbdivision  into  three  kinds — articular,  hursal.  and  vaginal. 

The  articular  si/nociaf  mfi/ihranrn  are  found  in  all  the  frctlv  inovaMo  joints. 
iu  the  ftetus  this  membrane  is  said  bv  Toynbec  to  be  continued  over  the  surtkce  of 
tlieeutilageB;  but  in  the  adult  it  is  wanting,  excepting  at  their  ctrcumfemice.  upon 
vhti^  it  encroaches  for  a  short  dii^tance  and  to  which  it  ia  firmly  attached ;  it  then 
invests  the  innpr  nnrfare  nf  the  capsular  or  other  ligaments  enclosing  the  joint,  and 
i»  reflected  over  the  suriace  ot"  any  tendons  passing  through  its  cavity,  as  tiio  tendon 
of  the  Popliteus  in  the  knee  and  the  tendon  of  the  Biceps  in  the  phoulder.  In 
et^veral  of  the  joints  the  synovial  memhnuie  ia  thrown  into  folds  which  pass  across 
the  cavity.  They  are  t  alle<l  sj/novial  li*famcnt9^  and  are  especially  distinct  in  the 
knee.  <>fliers  are  tlattcjiod  folds,  subdivided  at  their  marjrins  into  fringe-like  pro- 
cesses, the  vessels  of  which  have  a  convoluted  arranjj^croent.  The  latter  generally 
project  from  the  synovial  membrane  near  the  margin  of  tiie  cartil^^  and  lie  flat 
open  its  surface.  They  consbt  of  conne<'tive  tisane  covered  with  epithelium^  and 
contain  fat-cells  in  variable  rniantities.  and.  more  mrrlv.  isolated  ( artilase-cells. 
The  larger  folds  often  contain  considerable  quantities  of  fat.  They  are  found  in 
aMMt  of  the  bnrHal  and  vaginal,  as  well  as  in  the  articular,  synovial  membranes,  and 
were  described  by  Clopton  Havers  as  muH1aginou9  glaiidit  and  as  the  source  of  the 
'TDovial  accretion.  I'mlrr  <  rtain  di.-^eased  conditions  similar  processes  are  found 
covering  the  entire  suriace  of  the  synovial  inoiuhrane,  forming  a  mass  of  peduncu- 
lated fibro-fiitty  growths  which  project  into  the  joint. 

The  httnee  are  found  interposed  between  sur&oes  which  move  upon  each  other, 
prvdvcine  friction*  as  in  the  gliding  of  a  tendon  or  of  the  integument  over  pro- 
jeetin;?  bony  surface?*.  They  admit  of  subdivision  into  two  kinds — the  hnrf>fi' 
mucot(e  and  the  gt/novial  bunae.  The  former  are  large,  bim]»le,  or  irregular  cavities 
in  the  subcutaneous  areolar  tissue,  enclosing  a  clear  viscid  fluid.  They  are  found 
in  various  situtttions,  a.s  between  the  integument  and  the  front  of  the  patella,  over 
the  oIe«  rnnon,  the  malleoli,  and  other  prominent  parts.  The  sifnovial  burfta-  are 
found  mterpo«*ed  between  muscles  or  tendons  as  they  play  over  projcctinfi  bony  snr- 
fiices,  m  between  the  Glutei  muscles  and  the  surface  of  tLe  great  trochanter.  They 
eoarist  of  a  thin  wall  of  connective  issue  partially  covered  by  epithelium^  and  con- 
tain a  viscid  fluid.  Where  one  of  these  exists  in  the  neighborhood  of  a  joint,  it 
asfKillv  communicjito^  with  its  cavitv,  as  is  jrenerallv  the  case  with  the  bnr^a  between 
the  tendon  (»f  the  Psoas  and  liiacus  and  the  capsular  ligament  of  the  hip,  or  the 
coe  inteqKised  between  the  under  surface  of  the  Subscapniaxis  and  the  neck  of  the 
MBpoIa. 

Tlie  vaginal  njfnovhf  mpmhranea  (nt/rt<>ru}l  !ihi  <tfli>>)  serve  to  facilitate  the  glid- 
ing of  tendons  in  tlie  nsseo-hbrous  canals  tlirou^h  uhich  they  pass.  The  membrane 
i«  here  arranged  in  the  form  of  a  sheath,  one  layer  of  which  adheres  to  the  wall  of 
die  csnalf  and  the  other  is  reflected  upon  the  outer  surface  of  the  contained  tendon, 
thespsoe  between  the  two  free  surfaces  of  the  membrane  being  partially  filled  with 
•ynovia,  The?«c  -il'ejiths  are  chiefly  found  surroundinL'  the  feiidniis  of  the  flexor  and 
Mteusor  muscles  ot  the  fingers  and  toes  as  they  pass  through  the  osseo-fiibrous  canals 
in  the  hand  or  foot. 

Synovia  ;  :i  tran.spareiit.  yidlowish-whiteor  slightly  reddish  fluid,  viscid  like  the 
wlnte  of  eu';:.  having'  an  alkaline  reaction  ami  slluditly  saline  taste.  It  consi.sts, 
according  to  Frerichs,  in  the  ox,  of  f4.85  water,  O.oti  mucus  and  epithelium,  0.07 
fct,       albumen  and  extractive  matter,  and  0.09  salts. 

The  articulations  are  divided  into  three  classes:  Synarthrotu,  or  immovable; 
^n^kiartkroMB,  or  mixed ;  and  DtarthrMis^  or  movable  joints. 

1.  StNABIBBOSIB— boCOTABLB  AbTICOLATIONS. 

i^MrlhrcMWB .includes  all  those  articulation.^;  in  which  the  surfaces  of  the  bones 
*^  in  almo<«t  direc-t  contact,  and  in  wliidi  there  is  no  ajtpreciable  motion  [as.  for 
Ui^itaQce,  the  immovable  "joint"  between  the  blade  and  handle  of  a  table-knife], 
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as  the  joints  between  the  bone-s  of  the  cranium  and  face,  excepting  those  of  the 
lower  jaw.    The  varieties  of  aynsrthrosis  are  three  ia  number:  Saturs,  Schiadj" 

lesis,  and  Gomphosis. 

Suttira  (a  seam). — Where  the  articulating  surfaces  are  connected  by  a  series  of 
prooesses  snd  indentations  intwlocked  togettier,  it  is  termed  stOura  vera^  of  whidb 
there  are  three  varieties — sutura  dentata,  serrata,  and  limbosa.  The  surfaces  of  the 
bonH*<  are  not  in  direct  contact,  hcing  separated  bv  a  layer  of  membrane  rnntintious 
externally  witli  the  pericranium,  internally  with  the  dura  mater.  The  mtnm  ikn- 
tola  (denSt  a  tooth)  is  so  ealled  from  the  tooth>like  form  of  the  projecting  articular 
processes,  as  in  the  suture  between  the  parietal  bones.  In  the  autura  ^errata  (scrra^ 
a  saw)  the  edL'es  of  the  two  boiie-s  fonninfr  tbe  artieiilntio'i  ;(r*'  sf-rritfl  like  tli»-  trrth 
of  a  fine  saw,  a-s  between  tlie  two  portions  of  the  frontal  bone,  in  the  suiurn  lou- 
bosa  {limbmj  a  selvage),  besides  the  dentated  processes  there  is  a  certain  d^ree  of 
bevelling  of  the  articular  surfaces,  so  that  the  bones  overlap  one  another,  as  in  the 
suture  between  the  parietal  and  front-il  bones.  When  the  artirulntion  is  fnrme<l  by 
rnutrhened  surfaces  place<i  in  apjMJsition  with  one  another,  it  is  frrineil  thr  fnfte 
8utHre,  sutura  nothay  of  which  there  are  two  kinda — the  sutura  Hffiamom  UyM<»wa, 
a  sciide),  formed  by  the  overlapping  of  two  contiguous  bones  by  broad  bevelled  mar- 
gins, as  in  Uie  temporo-parietal  (s(iuamoas)  sttture;  and  the  nUura  harmenia  {hftfto- 
uta.  a  joininrr  topretlier).  wlu  re  there  is  simple  apposition  of  two  contiguous  rough 
bony  surfaces,  as  in  the  articulation  between  the  two  superior  maxillary  bones  or  of 
the  horizontal  plates  of  the  palate  bones. 

Sdiindyleeis  (axi^'>'^^'^i^'<%  ^  fissure)  is  that  form  of  articulation  in  which  a  thin 
plate  of  bone  is  received  into  a  cleft  or  fissure  formed  by  the  separation  of  two 
laminse  of  another,  as  in  the  articulation  of  the  ro«tniro  of  the  sphenoid  and  per- 
pendicular plate  of  the  ethmoid  with  the  vomer,  or  in  tbe  reception  of  the  hitter  in 
the  fissure  between  tbe  superior  maxillary  and  palate  bones. 

QomidiOBis  (}  o/^f  oc,  a  nail)  is  an  articulation  formed  by  the  insertion  of  a  conical 
process  into  a  soi  kot.  a.s  a  nail  is  driven  into  a  board;  this  is  not  i]lTisirate<l  by  any 
articulations  between  boues  properly  so  called,  but  is  seen  in  the  articulation  of  the 
teeth  with  the  alveoli  of  the  maxillary  bones. 

2.  AmPEOABTHBOSIS — MiTIBD  AmTKJUIjATIONS. 

In  this  form  of  articulation  the  contiguous  osseous  surfaces  are  either  connected 
together  by  broad  flattened  disks  of  fibro^rtilage  which  adhere  to  tbe  end  of  each 

bone,  »s  in  the  articulation  between  the  bodies  of  the  verteln  .o.  or  else  tbe  articu- 
lating .surfaces  are  covered  with  tiiuivcartilage,  partially  linrvl  by  synovial  mem- 
brane, and  connected  together  by  external  ligameut^i,  a4»  in  the  sacro-iliac  and  pubiu 
symphyses,  both  these  forms  being  capable  of  limited  motion  in  every  direction. 
The  former  resemble  tiie  synarthrodial  joints  in  the  continuity  <>f  tlieirsurfiicesand 
absence  of  .synovial  sac;  the  latter,  the  diarthro«lial.  These  joints  orca.«i<»n:illy 
become  obliterated  in  old  age,  a.s  is  frequently  the  case  iu  the  pubic  articulation 
and  occiUsioually  iu  the  intervertebral  and  sacro-iliac. 

3.  DiARTHRosis— Movable  Articulations. 

This  form  of  articulation  includes  the  greater  number  of  the  jointii  iu  the  body, 
mobility  being  their  distinguishing  character.  They  are  formed  by  die  approxinuk 
tion  of  two  conti^ous  bony  surfaces  covered  with  cartilage,  conncctdl  by  ligiituent^ 
and  lined  bv  synovial  nienibrane.  Tlio  varicti*'^  "f  joints  in  this  class  have  been 
detennined  by  tlie  kind  of  motion  penniited  in  each  ;  they  are  six  in  number — 
Arthrodiit,  Enai  throsis,  Ginglymus,  Diarthrosis  rotatoria^  Condyloid,  and  Articula- 
tions by  Reciprocal  Reception. 

Arthrodia  is  that  form  of  joint  which  admits  of  a  gliding  movement:  it  is 
formed  by  the  approximation  of  pl;ine  ciirfaoes.  or  one  sli^rbtly  concave,  the  other 
slightly  convex,  the  amount  of  motion  between  them  being  limited  by  the  li^inieuts 
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Tabh  of  ike  JHffermU  Kindt  of  AriicuIaHom. 


SjfmHkrosis,  or  Im- 
tDOTable  Joint.  Sur- 
&ce«  wparated  by  ti- 
bnmt  iD«iii1)nne,  with- 
out anr  iot*>r\'emn^ 
MDovial  cavitv,  and 
ittiBovftbly  connected 
with  «ich  otht^r. 

As  in  joints  of  cra- 
nium and  face  («soep( 
lower  jew). 


.1  in  jih  iarthron* — 

3Iued  ArUcul«4ioo. 


X>iaftArom  —  Mov- 
lUe  Joiot 


Suiura,  artifu- 
letion  by  procetsen 
and  indentatume 
interlocked  togelb- 
er. 


Sutura  vera 
(true),  artiettlate  bgr 
indented  bordera. 


DeniatOy  hftring 
tooth-like  proces^o.f. 

As  ill  iiit<!r{)ariotal 
Rilturc. 

Serrata,  having  ser- 
rated edges,  like  the 
teeth  of  a  saw. 

Aa  in  interfrontal 
mitQr9. 

I.iin})ii.*>l.        iliif  Ik'V- 

elled  marj8;iD«  aud  den- 
teted  prooeeaeft. 

Ah  in  fionto-parietal 
suture. 


Sutura  notha 
(falne),  articulate  by 
rou^  Burl«cc«. 


by  thin  bevelled  naar- 
gmfi  overlapping  each 
other. 

As  in  «^jUHmo-pari- 
ctal  suture. 

Jlarmonia,  formed 
by  tlic  appoiiitiou  of 
contiguous  rough  Bur> 
faced. 

As  in  intermaxillury 
suture. 

Srhindylest'g. — Articulation  formed  by  the  reception  of  a  thin  plate 
of  one  bone  into  a  fis.siire  of  another. 

As  in  articulation  of  rostrum  of  sphenoid  with  vomer. 

Gompho/>is. — Aiticoladon  formed  oy  the  insertion  of  a  conical  pro> 
cess  into  a  socket. 

The  teeth. 

1.  Surfaces  connected  fibro-cartilage,  not  separated  by  synovial 
membrane,  and  hatrmg  ttnited  motion.    As  in  joints  between  bodies 

of  vertebra-. 

2.  Surfaces  covered  by  fibnH^ariiluL'i-.  liiud  by  a  partial  synuriai 

>y  lll|»hy^«e8. 

lations  by  pliuii-  surfaces,  which 
glide  upon  each  other.  An  in  sterno-  aud  aerouiio-clavicular  artiuulft- 
tione. 

Enarthrosia. — BalI-and-so<-kct  joint,  capable  of  inntinn  in  all  direc- 
tions. Articulations  by  a  globular  head  received  into  a  cup-like  cavity. 
As  in  hip-  and  shoulder-joints. 

Cln'/ii/iiiiis. — Iliiii'r-jditit ;  nrotion  lirniteH  to  two  dirertions,  for- 
w^ard  aud  baokwHi'ii.  Articuliir  surfaces  fitted  together  no  as  to  per- 
mit of  movement  in  one  plane.    As  in  the  clliow,  ankle,  and  knee. 


.  membmne.   As  in  saero-niae  and  pul  it 

Ar'f'-'  '"'/'I. — (TliiliiiL.'  ioint;  articulat 


una,  or 


Lateral  Giiitif> 


II  III  f 


. — .\  I  tii  uliition  bv  a 


pi\ot  proi>e.>-s  turniii::  witliia  a  ring  or  riii^  aiuuuJ  a  pivot.  As  in 
superior  radio  ulnnr  iirtirulation  and  atlo-axoid  joint. 

Coitdt/Zriid. — Ovoid  ht'a<l  ni  eivi'd  into  elliptical  cavity.  Movements 
ill  every  direction  except  axiul  rotation.    As  the  wrifct-joint. 

R^prootd  j^eetpfton.— Articular  surfaces  inversely  convex  in  one 
direction  and  concave  in  the  other.  Movement  in  every  dim-tion  ex- 
cept axial  rotation.  As  in  the  metacarpo-phulangeal  joint  of  the  thumb. 


or  osseous  processes  surrounding  the  articulation,  as  in  the  articular  processes  of  the 
vcrtebne,  tempom-maxillary,  stemo-  and  acromio-clavicular,  carpal,  superior  tibio- 
fibvlar,  and  tarsal  joints. 

Bnarthrosis  i:«  that  fcirm  of  joinf  \vlii<  h  i.s  capiiMo  of  motion  in  all  directions. 
It  is  formed  by  tlie  reception  of  a  globular  henrl  into  a  deep  cup-like  (  avity  fbonce 
the  name  lall-and-iocket),  the  parts  being  kept  in  apposition  b^  a  cap>ulur  li^^ament 
•trengthened  by  accessory  ligamentous  bands.  Examples  of  tbis  form  of  articulation 
nf  ioond  in  the  bip  and  shoulder. 

QinglsnBiua  or  Hiiwe-Joint  (yiyyJlofiO^,  a  hinge). — ^In  this  form  of  joint  the  artio^ 
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nlar  surfaces  are  moulded  to  each  other  in  such  a  manner  as  to  permit  motion  onlj 

in  two  directions.  f)ruanl  and  backward,  tlie  extent  of  motion  at  tin-  same  time 
])pinir  considfriildc.  The  aiticulnr  stirfaces  are  conti«H'te<l  tn<jrther  by  strong  lateral 
ligaments,  which  ionn  tlicir  cliiet  bond  ot"  union.  The  most  perfect  form  of  gingl^*- 
mus  is  the  elbow;  the  knee  and  ankle  are  less  perfect,  as  they  allow  a  sliglit  degree 
of  roUition  or  lateml  movement  in  certain  positions  of  the  limb. 

Diarthrosis  Rotatoria  (/></^  G liiijiifmus). — Where  the  moveinrnt  is  liintrf-d 
to  rotatwiii.  the  j<»int  is  formed  by  a  pivot-like  process  turning  within  a  ring  or  ihe 
ring  on  the  jiivot,  the  ring  being  formed  partly  of  bone,  partly  of  ligament.  In  tlie 
articulation  of  the  odontoid  process  of  the  axis  with  the  atlas  the  ring  is  formed  in 
front  by  the  anterior  arch  of  the  atlas;  behind,  by  the  transverse  ligament:  here 
the  rinf;  rotates  numd  tlio  odontoid  process.  In  the  superior  radio-ulnar  articulation 
the  ring  is  Ibrmed  parti v  by  the  lesiter  sigmoid  cavity  of  the  ulna;  in  the  rest  uf 
its  extent  by  the  orbicular  ligament;  here  the  head  of  the  radius  rotates  within 
the  ring. 

Condyloid  Articulations. — Tii  this  form  of  joint  an  ovoid  articular  head  or 
condyle  h  received  into  an  elliptical  cavity  in  such  a  manner  as  to  permit  of  flex- 
ion and  extension,  adduction  and  abduction,  and  circumduction,  but  no  axial  rota- 
tion. The  articular  surfaces  are  connected  together  by  anterior,  posterior,  and 
lateral  ligaments.    An  example  of  tins  form  of  joint  is  found  in  the  wrist. 

Articulations  by  Reciprocal  Reception. — In  this  variety  the  artienlar  snr- 
laces  are  concavo-convex  ;  Uiat  is  to  say,  they  are  inversely  convex  in  one  direction 
and  concave  in  the  other.  The  movements  are  the  same  as  in  the  preoedine  form ; 
that  is  to  say,  there  is  Dexion,  extension,  adduction,  abduction,  and  dreamdaetioii, 
hut  no  ax'ial  rotation.  The  nrticuliir  sniTaecs  are  connc<'tcd  by  a  capsular  li^nment. 
The  be»t  example  of  this  form  of  joint  is  the  metacarpo^pbalangeal  joint  of  the 
thumb. 

Tbb  Kinds  of  Movement  admitted  m  Jomm 

The  movements  admissible  in  joints  may  be  divided  into  four  kinds — ^gliding, 
angular  movement,  cirnimdrietion,  and  rotation.  These  movements  are  often, 
however,  more  or  less  combined  in  the  various  joints,  so  as  to  produce  an  inhnite 
variety,  and  it  is  seldom  that  we  find  only  one  kind  of  motion  in  any  particular 
joint. 

Gfiifinrf  morfutrrtf  is  the  most  simple  kind  of  motion  that  can  take  place  in  a 
joint,  one  surface  gliding  or  moving  over  another  without  any  angular  or  rotatory 
movement.  Tt  is  common  to  all  movable  joints,  but  in  some,  as  in  the  articulap 
tions  of  the  carpus  and  tarsus,  it  is  the  only  motion  pomitted.  This  movement  is 
not  confine*!  to  plane  surfaees.  but  ni:\y  exist  lietween  any  two  contiguous  surfaces 
of  whatever  form,  limited  by  the  ligaments  which  enclose  the  articulation. 

Anyulur  movement  occurs  only  between  the  long  bones,  and  by  it  the  angle 
between  the  two  bones  is  increased  or  diminished.  It  may  take  place  in  four  direc- 
tions— forward  and  backward,  constituting  flexion  and  extension,  or  inward  and  out-  * 
ward,  constituting  adduction  and  abduction.  The  strictly  gin^lymoid  or  hinge  joints 
admit  of  flexion  atid  extension  only.  Abduction  and  adduction,  combined  with 
flexion  and  extension,  are  met  with  in  the  more  movable  joints,  as  in  the  hip, 
shottldtM,  and  metacarpal  joint  of  tlic  thumb,  and  -partially  in  the  wrist. 

Oireiinvluctwv  is  that  linii!<'<l  d('i:ic'e  of  juotion  which  takes  place  bi'tween  the 
head  of  a  bone  and  its  articular  cavity  whilst  the  extremity  and  sides  of  the  limb 
are  made  to  circumscribe  a  conical  .space,  the  base  of  whicli  a>rr^pond8  with  the 
inferior  extremity  of  the  limb,  the  apex  with  the  articular  cavity;  diis  kind  of 
motion  is  best  seen  in  the  shoulder-  and  hip-joints. 

Rotation  is  the  movement  of  a  bone  upon  its  own  axis,  the  bone  retaining:  the 
same  relative  situation  with  respect  to  the  adjacent  parts,  as  in  the  articulation 
between  the  atlas  and  axis,  where  the  odontoid  pTx>ceaB  serves  as  a  pivot  around 
which  the  atlas  turns,  or  in  the  rotation  of  the  radius  upon  the  hummus,  and  also 
in  the  hip  and  shoulder. 
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[Ligamentoiis  Action  of  Mu»cle$.^ — The  actions  of  the  different  joints  of  a  limb 
in  combined  by  niesiis  of  the  long  miuekB  wbieh  paas  over  more  thao  one  joint, 
and  vbich  [when  relaxed  and  stretched  to  their  greatest  length]  act  to  a  certain 

extent  as  elastic  ligaments  in  restraining  certain  actions  of  one  joint,  except  'when 
oom^inH  with  ('orr<  <fM)ii(lini!j  movements  of  the  other,  these  latter  movements  heing 
uiuaily  in  tlie  oppusnc  ilirection.  Tims,  the  shortness  of  the  hamstring  muscles 
pevents  complete  flexion  of  the  hip  unless  the  knee-joint  be  also  flexed,  so  as  to 
bring  their  attachments  nearer  together.  The  usee  of  this  arrangement  are  three* 
fidd:  1*  It  coonlinntes  the  kinds  of  movement  which  are  the  most  habitual  and 
necessary,  and  enables  them  to  be  performed  with  the  least  expenditure  of  power. 
"Thup  in  the  usual  ;:e^tiire  ofilie  arm?*,  wliether  in  grasping  or  rejecting,  the  shoul- 
der an*!  the  elbow  are  tlexetl  simultaneously  and  simultaneously  extended,"  in  con- 
leqnenoe  of  the  pa^^sage  of  the  Biceps  and  Triceps  cnhiti  over  both  joints.  2.  It 
enables  the  sliort  muscles  which  pass  over  only  one  joint  to  art  upon  more  than  one. 
"Thus  if  the  Rectus  femoris  remain  tonicafly  of  such  length  that,  when  sfretrlied 
over  the  extended  hip,  it  comjiels  extension  of  the  knee,  then  the  Glutens  niaxiuius 
becomes  not  only  an  extensor  of  the  hip,  but  an  extensor  of  the  knee  as  well." 
8.  It  provides  the  joints  with  ligaments,  which,  while  they  are  of  very  great  power 
in  resisting  movements  to  an  extent  incompatible  with  the  mechanism  of  the  joint, 
at  the  same  time  spontaneously  yield  when  necessary.  "  Taxed  beyond  its  strength 
a  ligament  will  be  ruptured,  whereas  a  contracted  mu«(le  is  easily  relaxed:  also,  if 
Deighboring  joints  be  united  by  Jigaments,  the  amount  of  ilexion  or  extension  of 
cscu  must  remain  in  constant  proportion  to  that  of  the  other ;  while  if  the  union 
be  b^  noseles,  the  separation  of  the  points  of  attachment  of  those  mnscles  may  vaij 
considerably  in  different  varieties  of  movement,  the  muscles  adapting  themselves 
tonically  to  the  length  required."  The  qtiotations  are  from  n  very  interesting  paper 
by  Dr.  Clcland  in  the  Journn!  of  Anatotm/  arid  JVu/xuJof/i/,  No.  1.  p.  85, 

by  whom  I  believe  this  important  fact  in  the  mechanism  of  joints  was  first  clearly 
pmnted  out,  though  it  has  been  independently  observed  afterward  by  other  anatomists. 
[It  is  very  important  that  the  surgeon  diould  remember  this  ligamentous  action  of 
muscles  in  making  passive  motion — for  instance,  at  the  wrist  after  Colles*  frarttire. 
If  the  fingers  })e  extended,  the  wrist  ran  l)e  flexeil  to  a  right  angle.  If.  howi'vrr. 
they  be  first  flexed,  as  in  "making  a  fist,"  flexion  at  the  wrist  is  quickly  limited  to 
from  forty  to  fifty  degrees  in  different  persons,  and  is  vesj  painful  beyond  that  point. 
Hence  passive  motion  here  sliould  be  made  witli  the  fingers  extended.  In  the  leg, 
when  flexing  the  hip,  the  knee  should  be  flexed.*] 

The  arfieulations  may  be  arranged  into  those  of  the  trunk,  those  of  the  upper 
extremity,  and  those  of  the  lower  extremity. 

ARTICULATIONS  OF  THE  TRUNK. 

These  may  be  divided  into  the  following  groups,  viz.  : 

T  Of  the  vertebral  column.  VIL  Of  the  cartilages  of  the  ribs  with 

11.  Of  the  atlas  with  the  axis.  the  sternum  and  with  each  other. 

flL  Of  the  atlas  with  the  occipital  bone.  VIII.  Of  the  sternum. 

IV.  Of  the  axis  with  the  occipital  bone.    IX.  Of  the  vertebral  column  with  the 

V.  Of  the  lower  jaw.  pelvis. 

YL  Of  the  ribs  with  the  vertebrse.  X.  Of  the  pelvis. 

I.  A&TICULATIONS  OF  THK  VnRTSBBAL  CoLUMN. 

The  different  segments  of  the  spine  are  connected  together  by  ligaments,  which 
sdmit  of  the  same  arrangement  rr-^  the  Vertebra?.  They  may  be  divided  into  five 
wts:  1,  Those  connecting  the  bodies  of  the  vertebrse;  2,  those  connecting  the 

P  A  beautiful  iUuitration  of  this  is  wen  in  the  perching  of  birds,  whose  tae«  are  forced  to  clasp 
(he  paidi  hf  jtMt  eucb  a  peadve  ligamentoai  aodoa  eo  soon  thej  stoop.  Henoe  they  can  go  to 
•kep  tad  not  tdl  off  the  perch.] 
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laminct;  8,  thoie  connecting  the  artieular  praeenu;  4,  those  connecting  the 
gpinout  proee$9e8 ;        that  of  the  tmnfn^ene  prorvm-i^. 

The  articulations  of  the  hodit'S  of  the  vortebne  with  each  other  form  a  series 
of  amphiarthrodial  joints ;  those  between  the  articular  proceues  form  a  series  of 
arthrodial  joints. 

1.  The  Ligaments  of  the  Bodies. 

Anterior  Common  Ligament.  Posterior  Common  LigamenL 

Intervertebral  Substance. 

The  Anterior  Common  Ligament  (Figs.  236,  287,  244,  247)  is  a  broad  and 
strong  band  of  lignincntous  fibres  which  extends  along  the  front  surface  of  tlie 
bodies  of  the  vertebnc  from  the  axis  to  the  sacrum.  It  is  broader  beU>w  than 
above,  thicker  in  the  donal  than  in  the  cervical  or  lumbar  regions,  and  somewhat 
thicker  o|i{M>site  the  front  of  the  body  of  each  vcrteltra  than  opposite  the  inter- 
vi-rtrliral  substance.  It  is  attached  ahove  to  the  hody  of  the  axis  hy  a  pointed 
proces-s  which  is  connecietl  wiiii  the  tendon  of  insertion  of  the  Longus  colli  muscle, 
and  extends  down  as  far  as  the  upper  bone  of  the  sacrum.  It  consists  of  dense 
lonsitudinal  fibres,  which  are  intimately  adherent  to  the  intervertebral  substance 
and  the  prt)nrnu  nt  margins  of  the  vertebrte,  but  less  closely  to  the  middle  of  the 
bodies.  In  the  hitter  situation  the  fibres  are  excf'edingly  thick,  and  serve  to  fill  up 
the  concavities  on  their  front  surface  and  to  make  the  anterior  surface  of  the  spine 
more  even.  This  ligament  is  composed  of  several  layers  of  fibres  which  vary  in 
length,  but  are  closely  interlaced  with  each  other.  The  most  superficial  or  longest 
fibres  extend  between  four  or  five  vertebne.   A  second  subjacent  set  extend  between 


Fio.  236. 


Vunical  SecUon  of  Two  Vertebra:  aud  ttaelr  LigamenU,  from  the  LuuLiar  Region. 


two  or  &ree  Tertebrte,  whilst  a  Ihird  set,  the  shortest  and  deepest,  extend  from  one 
vertebra  to  the  next.  At  the  side  of  the  bodies  the  ligament  consists  of  »  few 
short  fibres  whicli  pass  from  one  vertebra  to  the  next,  separated  from  the  medisB 
portion  by  large  oval  apertures  for  the  passage  of  vessels. 
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The  Posterior  Common  Ligrament  (Figs.  236,  240)  is  situated  within  the 
ipinal  canal,  and  extends  along  the  posterior  surface  of  the  bodies  of  the  vertebras 

ftom  the  body  of  the  axis  above,  where  it  is  continuous  with  the  occipito-axoid 
ligament,  to  the  sacnim  beh»w.  It  is  brotuler  nt  the  npjier  than  at  the  lower  part 
of  the  spine,  and  thicker  in  the  dorsal  than  in  the  cervical  or  linnliar  regions.  In 
till- Mtiiation  of  the  intervertebral  substance  and  contiguous  iimrgins  of  the  vertebra;, 
where  the  ligament  is  more  intimately  adherent,  it  is  broad,  and  presents  a  series 
of  dentations  with  intervening  concave  margins;  but  it  is  narrow  and  thick  over 
iLe  centre  of  the  bodies,  from  >\lii(  li  it  is  ?oparated  by  the  rrncr  haitis  vertebra'. 
This  ligament  is  composed  of  smooth,  shining,  longitudinal  fibres,  denser  and 
more  compact  than  those  of  the  anterior  ligament,  and  composed  of  a  superficial 
bjer  occupying  the  interval  between  three  or  four  yertebrsB,  and  of  a  deeper  layer 
which  extends  between  one  vertebra  and  the  next  adjacent  to  it.  It  is  separated 
from  the  dura  mater  of  the  Spinal  cord  by  some  loose  connective  tissue  very  liable 
to  serous  infi]tr:<tir>n. 

The  Intervertebral  SubBtance  (Fig.  2iiG)  is  a  lenticular  disk  of  fibro-cartilage 
interposed  between  the  adjacent  surfaces  of  the  bodies  of  the  vertebne  from  the 
axis  to  the  sacrum,  and  forming  the  chief  bond  cf  connection  between  those  bones* 
These  disks  vary  in  shape,  uie,  and  thickness  in  different  parts  of  the  spine.  In 
thnjie  they  accurately  correspond  with  the  stnTares  of  tlie  I'odics  iM-twoen  -which 
they  nre  placed,  being  oval  in  the  eerviral  and  liinihar  rrL'i<'ns  and  circular  in  the 
dors'il.  Their  isizc  is  greatest  in  the  lumbar  region.  In  tlticknesB  they  vai  y  not 
only  in  the  different  regions  of  the  spine,  but  in  different  parts  of  the  same  disk : 
dies,  they  are  much  thicker  in  front  than  behind  in  the  cervical  region,  and  also  in 
the  luriihar.  but  they  are  uniforndy  thick  in  tlie  dorsal  refjion.  Thry  ihiis  con- 
tribute in  a  great  measure  to  the  curvatures  of  the  spine  in  tin-  neck  and  loins. 
whiUt  the  concavity  of  the  dorsal  region  is  chiefly  due  to  the  shape  of  the  bodies 
of  the  vertebras.  The  intervertebral  disks  form  about  one-fourth  of  the  spinal 
(olumn,  exclusive  of  the  first  two  vertebrre ;  they  are  not  equally  distributed, 
however,  between  the  various  bon«»,  the  dorsal  portion  of  the  spine  having,  in 
proportion  to  it.n  length,  a  mucli  smaller  quantity  than  in  the  cervienl  and  lumbar 
regions,  w  hich  necessarily  gives  to  the  latter  parts  greater  pliancy  and  freedom  of 
movement.  The  intervertebral  disks  are  adherent  by  their  surfaces  to  a  thin  layer 
of  cartilage  which  covers  the  upper  and  under  surfaces  of  the  bodies  of  the  verte* 
?'ne.  and  by  their  circumference  are  closely  connected  in  front  to  the  anterior  and 
bthind  to  the  posterior  common  li«rament,  whilst  in  the  dor«al  roL'ion  they  are  con- 
n«i*fe<i  laterally,  by  moans  of  the  interarlicular  lipinient,  to  tlu'  li.-.ids  of  those  ribs 
*bich  articulate  with  two  vertebra;;  they  consequently  fuim  part  of  the  articular 
esvities  in  which  the  heads  of  these  bones  are  received. 

The  intervertebral  substance  is  com|)osed  at  its  circumference  of  laminse  of 
fil'fous  tissue  and  {ilir'^cartilage,  and  at  its  centre  of  a  soft,  clastic,  pulpy  matter. 
The  laminrp  are  arran^je*!  concentrically  one  witliin  the  other,  the  outermost  vow- 
j-Uiug  of  ordinary  fibrous  tissue,  but  the  others  ami  more  numerous  consisting  of 
white  fibnHiartilage.  These  plates  are  not  quite  vertical  in  their  direction,  those 
nm  the  circumference  being  curved  outwanl  and  closely  approximated,  whilst  those 
ni'tirest  the  centre  curve  in  the  opposite  direction  and  are  somewhat  more  widely 
i'^f'arntpd.  The  fibres  of  which  carli  plate  is  eomposed  are  directed,  for  the  most 
part,  oldif  juely  from  above  downward ;  the  fibres  of  an  adjacent  j)late  have  an 
exactly  op[>osiie  a  raiigcment,  varying  in  their  direction  in  every  layer,  80  that 
fiSres  of  one  layer  are  directed  across  those  of  another,  like  the  limbs  of  the 
Irtter  X.  In  some  few  instances  horizontal  fibres  may  be  observed.  This  laminar 
arrangement  belongs  to  about  the  ontrr  half  of  each  disk,  the  central  part  being 
^«"cupie<l  by  a  sf»ft.  pulpy,  highly  elastic  substance  of  a  yellowish  color,  which 
rises  up  consiilerahly  above  the  surrounding  level  when  the  disk  is  divided  hori- 
xonially.  This  substance  presents  no  concentric  arrangement,  and  consists  of  a 
Sae  fibrons  matrix  containing  celk  united  to  form  a  reticular  structure.  The 
pulpy  matter,  which  is  especially  well  developed  in  the  lumbar  r^ion,  is  the 
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remains  of  the  chorda  donalta,  and,  aooordtng  to  Lnscfaka,  oontaina  a  Bmall 

synovial  cavity  in  its  centre. 

[Tlie  intervertebral  disks  are  comprossiblo.  In  287  f«oldien<  measnrtHl  hy  M. 
Robert  the  measurement  in  tiie  erect*  posture  was  on  an  average  t>o.2<!;(  inches,  and 
when  in  the  horiaontal,  65.79 — a  difference  of  half  an  inch.] 

2.  LlOAMSNTS  CONNSCTING  TMB  LaMINA 

Ligamenta  Subflava. 

The  Iiigamenta  Subflava  (Fig.  236)  are  interposed  between  the  laminae  of  the 
vertobnp.  from  the  axis  to  the  sacrum.  Tbev  are  most  distinct  when  neen  from  the 
interior  of  the  spinal  canal ;  when  viewed  from  the  outer  surface  they  appear  short, 
being  overlapped  by  the  laminae.  &ch  li^unent  cownstB  of  two  latmu  portions, 
which  commence  on  each  side  at  the  root  of  either  articular  process,  and  pa^i^  back- 
ward to  tlio  jMMnt  where  the  liiiiiin;e  fomorgc  tn  form  the  spinoti?*  process,  where 
their  margins  are  thickest,  and  separated  by  a  slight  interval  tilled  up  with  areolar 
tissue.  These  ligaments  consist  of  yellow  elastic  tissue,  the  fibres  of  which,  almost 
perpendionlar  in  direction,  are  attached  to  the  anterior  surface  of  the  mamn  of  the 
lamina  above,  and  to  the  posterior  surface,  as  well  as  to  the  margin  of  the  lamina 
below.  Ill  the  cervical  region  they  are  thin  in  texture,  but  very  broad  and  lonjr ; 
they  become  thicker  in  the  dorsal  region,  and  in  the  lumbar  ac<^uire  very  eou&nier- 
able  thickness.  Their  highly  elastic  property  serves  to  preswe  the  upright  poe- 
tnre  and  to  assist  in  resuming  it  after  the  spine  h&n  been  flexed.  These  ligamrata 
do  not  exist  between  the  occiput  and  atlas  or  between  the  atlas  and  axis. 

3.  Ligaments  connecting  the  Articdlar  Processes. 

Capisular. 

The  Capsular  Ligramente  (Fig.  238)  are  thin  and  loose  ligamentous  sacs 
attached  to  the  contiguous  margins  of  the  articulating  processes  of  each  vertebra 
through  the  greater  part  of  their  circumference,  and  completed  intenuilly  by  the 
ligamenta  snljflava.  They  are  longer  and  looser  in  the  cervical  than  in  the  dorsal 
or  lumbar  re^nons.  The  capsular  li^ments  are  lined  on  tlieir  inner  surface  by 
synovial  membrane. 

4.  LiaAHENTS  OONNBCTINQ  THB  SPINOUS  PSOCBSSBS. 

Interspinous.  Supraspinous. 

The  laterspiBous  Ligaments  (Fig.  286),  thin  and  membranous,  are  interpoeed 
between  the  spinous  processes.  £ach  ligament  extends  from  the  root  to  near  the 
summit  of  each  spinous  proeens,  and  connect?*  tfitrctlicr  their  adjacent  margins. 
They  are  narrow  and  elongated  in  the  dorsal  region,  broader,  quadrilateral  in 
form,  and  thicker  in  the  lumbar  region,  and  only  slightly  developed  in  the  neck. 

The  Supraspinous  Iiigament  is  a  strong  fibrous  cord  which  ex>nneets  together 
the  apiee«  nf  tlie  spinous  processp--  frnm  the  scvrnth  rrT\  k  al  to  the  spinous  pro- 
cesses of  tlie  sacrum.  It  is  tliu  k(  r  and  bn)ader  in  ihe  lumbar  than  in  the  dorsal 
region,  and  intimately  blende*!  in  both  situations  with  the  neighboring  aponeurosis. 
The  most  superficial  fibres  of  this  ligament  connect  three  or  four  vertebrse ;  those 
deeper-seated  pass  between  two  or  three  vertebne  ;  whilst  the  dee|)est  connect  the 
contigri(»j)s  extrciniries  of  neisrhboririfr  vertebra?.  It  is  continue^l  upwar<l  to  the 
external  occipital  protuberance,  as  the  ligamenluui  nuchie,  which  in  the  human 
subject  is  thin  and  forms  merely  an  intermuscular  septum. 

5.  LlGAUENTfi  CONNECTING  THE  TRANSVERSE  PROCESSES. 

Intertransverse. 

The  Intertransverse  LisrameiitB  ron«;i^t  nf  bundles  of  fibres  interjv^sed 
between  the  tramverse  processes.    In  the  cervical  r^on  they  consint  of  a  few 
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imgvlar,  fcfttftered  fibres ;  in  the  donal  they  are  rounded  cords  intimately  eon- 
aeded  with  the  deep  mnMlea  of  the  back;  in  the  lumbar  region  they  are  thin 

ud  raembranou*". 

Actions. — The  movements  permitted  in  the  spuial  column  are,  Flexion,  Exteo- 
Bon.  Lateral  Movement,  Circumdnotion,  and  Rotation. 

In  Fieximi,  or  movement  of  the  spine  forward,  the  antt  rior  common  ligament  is 
nelttxe«i  and  the  intervcrtcVjral  substancrs  are  cnniprosscfl  in  front,  while  tho  postc- 
n*«r  comninn  li^nmem,  tlie  li^'ninenta  subtiava.  ami  ilu-  inter-  and  supra-spinous  liga- 
nicuLs  are  strtrtcht^l,  as  well  as  the  posterior  fihrtsi  of  the  intervertebral  disks.  The 
interspaces  between  the  laminie  are  widened,  and  the  inferior  articular  processes  of 
dievcftebrse  above  glide  upward  upon  the  articular  processes  of  the  vertebra  below. 
Flfxion  is  tlif  most  ( .\t(  nj*ive  of  all  the  movements  of  the  spine. 

In  Extension^  or  movement  of  the  »pine  backward,  an  exactly  opj)osite  disjwsi- 
tien  of  the  parts  takee  place.  This  movement  is  not  extensive,  being  limited 
by  the  anterior  common  ligament  and  by  the  approximation  of  the  spinous  pro- 

Flexion  an<l  extension  are  most  free  in  the  lower  pnrt  of  the  lumbar  region, 
between  the  third  and  fourth  and  fourth  and  fifth  lumbar  vertebrae;  above  the 
third  thinr  are  mueh  diminished,  and  reach  their  minimum  in  the  middle  and  upper 
pert  of  the  back.  They  increase  again  in  the  neck,  the  capability  of  motion  back- 
ward from  the  upright  position  beinn;  in  this  region  greater  than  that  of  the  motion 
forward,  whereas  in  the  lumbar  region  the  reverse  is  the  case. 

In  Lateral  MiovemetU  the  sides  of  the  intonr^rtebral  disks  are  compreised,  the 
extent  of  motion  being  limited  by  the  resistanee  offered  by  the  surrounding  liga- 
ments anil  by  the  approximation  <>i'  tlie  transverse  procos«of.  This  movement  may 
take  place  in  any  part  of  the  spine,  hut  is  most  free  in  the  neck  and  loina. 

Cirrumdtu'tton  is  very  limited,  and  it*  produced  merely  by  a  succession  of  the 
preceding  movements. 

Rotation  is  produced  by  the  twisting  of  the  intervertebral  substances;  this, 
alrlinur'h  only  slight  between  any  two  vertebrae,  produces  a  groat  extent  of  move- 
ment when  it  takes  place  in  the  whole  length  of  the  spine,  the  front  of  the  column 
being  turned  to  one  or  the  other  side.  *  This  movement  takes  place  only  to  a  slisht 
extent  in  the  neck,  but  is  freer  in  the  upper  part  of  the  dorsal  region,  and  is  aUo- 
gether  »l»sent  in  tlie  lumbar  re;_'i()n. 

It  iii  thus  seen  that  the  cervical  re<jion  enjoys  the  greatest  extent  of  each  variety 
of  movement,  flexion  and  extension  especially  being  very  free.  In  the  dorsal  region 
the  three  movements  of  flexion,  extension,  and  circumduction  are  only  permitted  to 
each  side  to  a  slight  extent^  while  rotation  is  very  free  in  the  upper  part  and  ceases 
below.  In  the  lumbar  region  there  is  free  flexion,  extension,  anfl  lateral  movement, 
but  no  rotation.  [The  rotation  of  the  head  and  atlas  on  the  axis  amounts  to  about 
25°,  and  of  the  remaining  cervical  and  upper  dorsal  vertebrte  to  about  45°  more, 
tnakiug  70°  in  all  in  the  neck.  In  the  dorsal  region  about  30*^  more  are  added,  to. 
*h\c]i  ill,.  ],i])s  ;i.].l  fir'  to  ^0°  more,  a  total  mtatioji  of  in,'^  to  180°.  The  various 
movementi^  of  tlie  spine  are  beautifully  seen  in  tiie  well-known  statue.^  of  Psyche, 
Ae  Wrestlers,  the  Dying  Gladiator,  Angelo's  Night  and  Mornin|r.  etc.,  and  the 
living  model  may  be  made  to  assume  these  and  many  other  positions.] 

As  Profea^or  Humphry  has  pointed  out.  the  movements  permitted  are  mainly 
<l<if»  to  the  shape  and  position  of  the  articulating  proeffi>jes.  In  the  loins  the  infe- 
ti'T  articulating  processes,  turned  outward  and  embraced  by  the  superior,  render 
ntation  in  this  region  of  the  spine  impossible,  whilst  there  is  nothing  to  jirevent  a 
diding  upward  and  downward  of  the  surfaces  on  each  other,  so  as  to  allow  of  flex- 
i"T5  aiid  extension.  In  the  ihusal  iCLrion.  on  the  otlu  r  liuiid,  the  articulating  pro- 
cesset*,  by  their  direction  and  mutual  adaptation,  especially  at  the  upper  pjirt  of  the 
wries,  permit  of  rotation,  but  prevent  extension  and  flexion,  while  in  the  cervical 
region  the  greater  obli({uity  and  lateral  slant  of  the  articular  processes  allows  not 
sal?  flexion  and  exten.«!ion.  but  also  rotation. 

The  principal  muscles  which  produce  exterunon  are  the  fourth  layer  of  the  mus- 
ao 
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cles  of  the  back,  assisted  in  the  neek  by  the  Splenios,  Rectus  cApitu  posticns  minor, 

and  the  Superior  oblique. 

Flexion  is  produce<l  by  the  Sterno-mastoiJ,  Rectus  cajiitis  antitus  major  and 
minor,  the  Scaleni,  the  ubduminal  muscles,  aud  the  l*8oa:>  uiaguu.s.  Lateral  motion 
is  produced  by  the  fourth  layor  of  the  muscles  of  the  back,  by  the  Spl«iiui  nnd  the 
Scaleni,  the  muscles  of  one  side  only  acting ;  and  rotation  by  the  actiou  of  the  fol- 
lowinir  muscles  of  one  ^idc  only — viz.  the  Sterno-ma^stoid,  the  Kecti  antiri.  the 
Scaleni,  the  Multitidu.-s  spiuie,  the  Complexujj,  the  Kectud  capitis  posticus  major, 
Inferior  oblique,  and  the  abdominal  muscles. 

n*  AbTIOUIiATIONS  of  TBB  AxiiAS  WITH  THB  AXXB. 

The  articulation  of  the  Atlas  with  the  Axis  is  of  a  complicated  nature,  compris- 
ing no  lees  than  four  distinct  joints.    There  is  a  lateral  ginglymus  joint  (diarthroais 

rotatoria)  between  the  odontoid  process  of  the  axis  and  the  ring  formed  ])t'tween  the 
anterior  arch  of  the  atlas  and  the  transverse  lipriimeiit.  (See  Fi(j.  "I'-V.K)  Mere  there 
are  two  joints — one  in  front,  between  the  po-sterior  surface  of  the  auteriur  arch  of 
the  atlas  and  the  front  of  the  odontoid  process  (the  atUhodmUoid  Joint  of  Cmr«l- 
hier) ;  the  other  between  the  anterior  surface  of  the  transTerse  ligament  and  the 
back  of  the  process  ftlu'  yjuvh  son'i-iKlontofd  joint).  Between  the  articulating  pro- 
cesses of  the  two  bonus  there  is  a  double  arthrodia  or  gliding  joint.  The  ligaments 
which  connect  these  bones  are  the 

Two  Anterior  Atlo-axoid.  IVansvcrse. 
Posterior  Atlo-axoid.  Two  Capsular. 

Of  the  Two  Anterior  Atlo-axoid  Ligaments  (Fig.  2<3T),  the  more  superficial 
is  a  rounded  cord  situated  in  the  middle  line ;  it  is  attached  above  to  the  tubercle 


Fio.  287. 


OccipitoHUlold  and  AUo«xoid  U«Maeau,  iWint  vl«w. 


on  the  anterior  arch  of  tlie  atla<),  below  to  tlie  jtase  of  the  odontoid  prooeae  and  to 

the  front  of  the  hodv  of  tlie  axis.  Tlic  dcf'prr  lijiMnient  is  a  membramms  laver, 
attached  above  to  the  lower  border  of  the  anterior  arch  of  the  atlas,  below  to  the 
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base  of  the  odontoid  process  and  front  of  the  Imdy  of  tke  axis.  These  ligaments 
are  iu  relation,  in  front,  with  the  Uecti  autici  mujureii. 


Fio.m 


Occlpiti>-atlold  and  Atlo-axold  LlKUiut-iiU,  poMcrlor  vk-w. 


Tlio  Posterior  Atlo-axoid  Lierament  (Fil'  -'^8)  is  a  broad  and  thin  merabran- 
m  hyetf  attached  above  to  the  lower  border  of  the  posterior  arch  of  the  atlas,  below 

Fio.m 


AcdcalatlOB  twtWMn  OdoDtotd  Pncch  and  AUm. 


toAe  upper  edge  of  the  laminie  of  the  axis.  This  ligament  sw])plK>  the  place  of 
li^ramenta  subflaya,  and  is  in  relation,  behind,  wiUi  the  Inferior  oblique  nrascles. 
The  Trtamwtn^  Tjlgament'  (Figs.  239,  240)  is  a  thick  and  strong  ligamentous 

*  It  ha«  been  found  necewary  to  deocribe  the  transverse  ligament  with  those  of  the  atlns  and  axis; 
Jwt  the  »tii<it-ni  miiHt  rfnieml)er  that  it  is  really  a  |M»rtion  of  the  nie<  h:uii>ni  hy  wliicli  the  niuveiiH'nts 
0^  the  bead  on  the  spine  are  regulated,  bo  that  the  onnnecthma  lieiweeti  the  atlas  and  axis  ought 
'injt  10  be  sMdied  tqgtther  with  thoM  between  the  laiier  bones  and  tho  iknll. 
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band  which  arches  across  the  ring  of  the  atlas,  and  serves  to  retain  the  odontoid 
prooesB  in  firm  comiectioii  with  its  ulterior  arch.  This  ligament  is  flattened  from 
before  backward,  broader  and  thicker  in  the  middle  than  at  either  extremity,  and 
firmly  attached  on  each  side  of  the  uthis  to  a  small  tubercle  on  the  inner  surface  of 
its  lateral  mass.  As  it  crosses  the  oduniuid  proce^fii  a  small  fasciculus  is  derived  from 
its  upper  and  lower  borders,  the  former,  passing  upward,  to  be  inserted  into  the  btsi« 
bur  proee.ss  of  the  oocipital  bone ;  the  latter,  <luwnwutlf  to  be  attached  to  the  root  of 
the  odontoid  process;  nence  the  whole  ligament  has  received  the  name  of  cmeiform. 


Fie.S40. 


OedpltiMXOld  and  Allo«sold  LigMoenU,  posterior  view,  obuiiad  by  removing  the  anriMS of  tlw  vwtatw and 

HM  ptMicrlor  pan  or  cbe  ckttU. 


The  transverse  ligament  divides  the  ring  of  the  atlas  into  two  uuet^ual  partj$ :  of 
thefe  the  posterior  and  larger  serves  for  the  transmission  of  the  cord  and  its  mem- 
branes ana  the  spinal  accessorv  nerves  ;  the  anterior  and  smaller  contains  the  odon- 
toid  process.  Since  the  lower  border  «»f  the  space  between  the  anterior  arch  of  the 
atlas  and  the  transverse  ligament  is  ^mailer  than  the  upper  (because  the  transverse 
ligament  embraces  firmly  me  narrow  neek  of  the  odontoid  process),  this  process  b 
retained  in  firm  connection  with  the  atlas  when  all  the  other  ligammts  have  been 
divided. 

The  Capsular  Ligaments  are  two  thin  and  loose  capsules,  oonnectim:  the  artic- 
ular surfaces  of  the  atlas  and  a.xis,  the  fibres  being  strongest  ou  the  uuterior  and 
external  part  of  the  articulation. 

There  are  four  ssmovial  membranes  in  this  artietdation — one  linin<:  tlie  inner 
surface  of  each  of  the  capstdar  ligaments :  one  between  the  anterior  surface  of  the 
odontoid  process  and  the  anterior  arch  of  the  atlas,  the  atlo-odontoid  joint;  and 
one  between  the  posterior  surface  of  the  odontoid  process  and  the  tninsvene 
ligament,  the  syndesroo^Hiontoid  Joint.  The  latter  often  communicates  with 
those  betwem  the  condyles  of  the  occipital  bone  and  the  articular  sur&oes  of  the 
atlas. 

Actions. — This  joint  is  capable  of  great  mobility,  and  allows  the  rotation  of 
the  atlas  (and,  with  it,  of  the  cranium)  upon  the  axis,  the  extoit  of  rotation  being 
limited  by  the  odontoid  ligaments.   The  principal  muscles  by  wbidi  diis  action  tfe 
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produoed  are  the  Rectos  capitis  poeticus  major  and  the  Obliqniu  inferior,  aBSWted 

to  a  certiiin  extent  by  the  Rectus  capitis  amicus  major  and  by  other  muMsIes  which 
pan  obliquely  finom  the  gpine  to  the  head,  as  the  Trachelo^inaitoid. 

Articulations  of  the  Spine  with  the  Cranium, 

The  ligampnts  connecting  tlic  spine  witli  tlie  oraniura  may  bo  dividtMl  into  two 
iet8,  thoii«  cunnecting  tlio  occipital  bone  with  the  atlas,  and  tho&e  connecting  the 
occipital  bone  with  the  axih. 

nL  AancDiATioN  of  thb  Atlas  with  the  Occipital  Bonb. 
This  articulation  is  a  double  arthrodia.    Its  ligaments  are  the 

Two  Anterior  Oc(  ipito-atloid.  Two  Lateral  Occipito-atloid. 

Po.>*terior  Uccipitu-atloid.  Two  Capsular. 

Of  the  Two  Anterior  Lig-amenta  (Fig.  237).  the  superficial  is  a  strong,  narrow, 
rounded  cord,  attached  above  to  the  basilar  process  of  the  occiput,  below  to  the 
tiit»ercle  on  the  anterior  arch  of  the  atlas:  the  deeper  ligament  is  a  broad  and  thin 
membruiona  layer  which  passes  between  the  anterior  marrrin  of  the  foramen  mag- 
num above  ami  the  whoU*  U'ngtli  of  the  upper  border  of  the  nntcrior  nrcb  of  the 
atlas  below.  This  ligament  is  in  relation  in  front  with  the  Kecti  antici  minores, 
behind  with  the  odontoid  ligaments. 

The  Posterior  Ocdplto-atloid  Ligament  (Fig.  288)  is  a  yeiy  broad  bnt  thin 
r  ^  ;  :inou8  Uunina  intimately  blended  with  the  dura  mater.  It  is  connected  above 
i<>  tlio  posterior  margin  of  the  foramen  magnum,  below  to  the  upper  border  of  the 
pO!»tenor  arch  of  the  atlas.  This  ligament  i«  incomplete  at  each  side,  and  forms, 
irith  the  superior  tnterrertebral  notcn,  an  opening  for  the  passage  of  the  vertebral 
aitervand  suboccipital  nerve.  It  is  in  relation  behind  with  tne  Re<  ti  {lostici  minores 
and  Obliqui  .'•ii{>eriores,  in  front  with  the  dura  mater  of  the  spinal  canal,  to  which  it 

is  intWiiaf i-l V  iiflhcrt'Tit . 

lijc  Lateral  Liigaments  arc  strong  fibrous  baud.s  directed  obliquely  upward  and 
inward,  attached  above  to  the  jugular  process  of  the  occipital  bone,  below  to  the 
blse  of  the  transverse  process  of  the  atlas. 

The  Capsular  Ligaments  surround  the  condyles  of  the  occipital  bone,  and  con- 
nect them  with  the  articular  surfaces  of  the  atlas ;  they  consist  of  thin  and  loose 
capsules  whidi  enclose  the  synovial  membrane  of  the  articulation.  The  s^ovid 
nembnnes  between  the  occipital  bone  and  atlas  communicate  occasionally  with>that 
between  the  posterior  surface  of  the  odontoid  jiroces??  and  transverse  lijiament. 

Actions. — The  movements  permitted  in  tliis  joint  are  Hexion  and  extension, 
which  give  ritje  to  the  ordinary  forward  or  backward  nodding  of  the  head,  besides 
sKgbt  lateral  motion  to  one  or  the  other  side.  When  either  of  these  actions  is  ear- 
ned beyond  a  slight  extent,  the  whole  of  the  cervical  portion  of  the  spine  a.ssists  in 
it's  pmtliietinn.  Vlexion  is  nininly  prndneed  by  the  action  of  the  Rectus  capitis 
witicus  major  and  minor  and  the  Stemo-mastoid  muscles.  Extension  by  the  Rec- 
tus capitis  posticus  major  and  minor  and  the  Superior  oblique ;  by  the  Complezus 
and  upper  fibres  of  the  Trapezius.  The  Recti  latersles  are  mainly  concerned  in  the 
flight  biteral  movement.  According  to  Oruveilhiw,  there  is  a  slight  motion  of 
rotation  in  this  joint. 

Of  TBB  AziB  WITH  THB  OodPTFAL  BCMIB. 

Occipito-axoid.  Three  Odontoid. 

To  expose  these  ligaments  the  spinal  canal  should  be  laid  open  bj'  removing  the 
porterior  arch  of  the  atlas,  the  laminae  and  spinous  process  of  the  axis,  and  the  por- 
tion of  the  occipital  bone  behind  the  foramen  magnum,  as  seen  in  Fig.  240. 

The  Oooipito-caoid  Ldgameat  {cqfparaim  ligamentMUM  eoUi)  is  situated  at  the 
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upp«r  part  of  the  front  surface  of  the  spinal  canal.  It  is  a  broad  and  strong  liga- 
mentous band  which  covers  the  odontoid  process  and  its  ligaments,  and  appears  to 
be  a.  prolongation  upward  of  the  posterior  common  ligament  of  the  spine.  It  is 
attached  below  to  the  posterior  surface  of  the  body  of  the  axis,  and,  becoming 
expanded  as  it  afcends,  is  inserted  into  the  basilar  groove  of  the  occipital  bone  in 
front  of  the  foramen  magnom,  where  it  becomes  blended  with  the  dura  mater  of 
the  skull. 

Kklations. — By  its  anterior  surface  it  is  intimuiely  connected  with  the  trans- 
Terse  ligament,  by  its  posterior  sur&ce  with  the  dnra  mater.  By  entting  this  lig- 
am«it  across  and  turning  its  ends  aside  the  transverse  and  odontoid  ligaments 

are  exposed. 

The  Odontoid  or  Check  LisranientB  (alar  ligameuus)  are  strong,  rounded, 
fibrous  cords  which  arise  one  on  either  side  of  the  apex  of  the  odontoid  process, 
and,  passing  obliquely  upward  and  outward,  are  in.scrted  into  the  rough  depressions 
on  the  inner  side  of  the  condyles  of  the  occipital  bone.  In  the  triangular  interval 
left  bei\veen  these  ligaments  and  the  margin  of  the  fonuiifn  iiiagimin  a  tliini  strong 
ligamentous  band  (ligainentum  suspensorium)  may  be  seen,  which  passes  almost  per- 
pendicularly from  the  »pex  of  the  odontoid  process  to  the  anterior  margin  of  the 
foramen,  being  intimately  blended  with  the  anterior  ooeipito-atloid  ligament  and 
upper  fasciculus  of  the  transverse  ligament  of  the  atla.s. 

Actions. — The  odontoid  ligaments  serve  to  limit  the  extent  to  which  rotation 
of  the  cranium  may  be  carried;  hence  they  have  received  the  name  of  ekeek 
hgamentg. 

In  addition  to  these  ligaments,  which  connect  the  atlas  and  axis  to  the  .skull,  the 
ligamentum  nucha?  must  be  regarded  as  one  of  the  ligaments  by  which  the  npine  is 
connected  witli  the  cranium.  (ITor  a  description  of  this  ligament  see  the  descnptiuu 
of  die  Tn^sius  muscle.) 

V.  ThMPOBO-KASOLLABY  ABltoDIiATKIN. 

This  is  a  double  or  bilateral  condyloid  joint ;  the  parts  entwing  into  its  forma- 
tion are,  on  each  sid^  the  anterior  part  of  the  glenoia  cavity  of  the  temporal  bone 
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awl  the  enuneotia  urtienkris  above  with  the  oondyle  of  the  lower  jaw  Mow.  The 
KgaiDcnls  are  the  Mowing : 

External  Lateral.  S^lo-maxiUary. 
Internal  Lateral.  Capsular. 
Interarticular  Fibro-cartilage. 

Till-  External  Lateral  Ligament  (Fi^.  241)  is  a  short,  tliin.  and  narrow  fa.«cic- 
nlus  attached  above  to  the  outer  surface  of  the  zy^rouia  and  to  the  rough  tul>ercle 
on  xia  lower  border;  below,  to  the  outer  surface  aud  posterior  border  of  the  neck  of 
the  lower  jaw.  This  ligament  w  broader  above  than  below;  its  fibres  are  plaeed 
parallel  with  one  anotlier  and  directed  obliquely  downward  and  backward.  Exter- 
oally.  it  is  covered  by  tlie  parotid  gland  and  by  the  integument.  Internally,  it  is 
in  relation  with  the  iuterarticular  tibro-curtilage  and  the  synovial  membrane. 

ThelnteRial  Lateral  Ugament  (Fig.  242)  is  a  Ions,  thin,  and  loose  bard  which 
is  attached  above  to  the  spinous  process  of  the  sphenoid  Done,  and,  becoming  broader 
as  it  descends,  is  insert e<l  into  the  inottT  margin  of  the  dental  foramen.  Its  outer  sur- 
face is  in  relation  above  with  the 

External  pterygoid  muscle;  lower  Ro.2ffl. 
dovnitissepuatedfiromthe  neek    ^  i^^^ 

of  the  condyle  by  the  internal  'V=5^5^^^r^  .  ,  ^mM/^M 
maxdlary  artery:  and  still  more  i'ft!ijVv;.^^ruvV'^^  ;  K 
ioferiorly  the  inferior  dental  ves- 
ids  tad  nerve  separate  it  from  the 
nnos  of  the  jaw.  Internally,  it 
is  in  relation  with  the  internal 
ptervL'oid. 

iiie  Stylo-maxillary  Liffa- 
meut  b  a  thin  aponeurotic  cord 
vhich  extends  from  near  the  apex 
of  the  styloid  process  of  the  tem- 
poral bone  to  the  angle  aud  poste- 
rior border  of  the  ramus  of  the 
lower  jaw,  between  the  Masseter 
and  Internal  pterygoid  muscles. 
This  ligament  sepanites  the  paro- 
tid from  the  submaxillary  gland, 
■ad  hss  attached  to  its  inn^*  ride 
^art  of  the  fibres  of  origin  of  the 
Stylo-jilossus  muscle.     Although  itaiNMowudUur Aitlea]atfcNi.lnteriiiaTlew. 

usually  classed  among  the  liga- 

Bients  of  the  jaw,  it  can  only  be  oonridered  as  an  accessory  in  the  articulation.  It 
is  derived  from  the  deep  cervical  fasi'^ia. 

AloriL'  with  the  stvlo-inaxillary  ligament  may  be  described  the  yfj/Io-hifotd  liga- 
mciit,  ahhough  it  is  in  no  way  conncctcil  with  the  functions  of  the  lower  jaw.  This 
is  a  fibrous  cord  which  continues  the  styloid  process  down  to  the  hyoid  bone,  being 
attached  to  the  tip  of  the  former  and  the  small  oomn  of  the  latter.  It  is  often  more 
or  less  ossified. 

The  Capsular  Ligament  forms  a  thin  and  loose  ligamentous  capsule  attached 
above  to  the  circumference  of  the  glenoid  cavity  and  the  articular  surface  imme- 
diately m  front;  below,  to  the  neck  of  the  conclyle  of  the  lower  jaw.  It  consistB 
of  a  few  thin  scattered  fibres,  and  can  hardly  be  considered  as  a  distinct  ligamoit; 

it  is  thickest  at  tlic  back  part  of  the  articulation.' 

The  Interarticular  Fibro-cartilagre  (Fig.  248)  is  a  thin  plate  of  an  oval  form 
placed  horizontally  between  the  condyle  of  the  jaw  and  the  glenoid  cavity.  Ite 

*  Dr.  Humphry  deacrib«s  the  internal  portion  of  the  capillar  ligament  separately  as  the  short 
^ttrnal  htend  figamaa ;  and  it  certaiDlv  aeems  dcMnring  or  a  aepante  daicripaon  the  exlernal 
Mi  UfMocBt  ia 
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upper  miTfiMe  ia  ooncavo-convex  from  before  backward  and  a  little  convex 
veraelji  to  accommodate  itadf  to  the  form  of  the  >:lenoid  cavity.    \\s  iin<Ier  s^wr- 

face,  where  it  is  in  cuntaet  with  the 
condyle,  is  concave,  ito  circumfer- 
ence ifl  connected  externally  to  the 
external  lateral  ligament,  internally 
to  the  capsular  ligament,  and  in 
front  to  the  tendon  of  the  External 
pterygoid  muscle.  It  ie  thicker  at 
its  circumference,  especially  behind, 
thnn  at  its  centre,  where  it  is  some- 
times perforated.  Tiie  fibres  of  which 
it  is  couipoiiied  have  a  concentric  ar- 
rangement, more  apparent  nX  the  cir- 
cumfeieiMie  than  at  the  centre.  Its 
surfaces  are  nmooth,  and  divide  the 
joint  into  two  cavities,  each  of  which 
la  fiimiriMd  with  a  sepMala  synovial 
When  the  fibro-cartilage  is  perforated  the  synovial  membranee  are 
continuous  M-ith  tth    i^i  ther. 

The  eynovial  membranee,  two  in  nuinl>er,  are  placed  one  above  and  the  other 
below  the  hbro-cartila^e.  The  upper  one,  the  hirger  and  looser  of  the  two,  id  con- 
tinned  from  the  margin  of  the  cartilage  covering  the  glenoid  cavity  and  eminentia 
articniaris  on  to  the  upper  surface  of  the  fibro-cartilajie.  The  lower  one  passes 
from  the  inid(  r  surface  of  the  fibro-cartilage  to  the  neek  of  the  condyle  of  the  Jaw, 
bein^  prolonged  downward  a  little  farther  behind  than  in  front. 

Tne  Nerve*  of  this  joint  are  derived  from  the  anricttlo-temporal  and  maneteric 
branches  of  the  inferior  maxillary. 

Actions  — The  movements  peniiitted  in  this  artieiilation  are  very  extensive. 
Tim?,  the  jaw  may  be  deprcsse*!  or  ele\ated.  or  it  may  Ije  cari'ied  forward  or  back- 
ward or  from  side  to  side.  It  is  by  the  aliernaiioii  of  these  moverueuu>*.  performed 
in  succession,  that  a  kind  of  rotatory  motion  of  the  lower  jaw  upon  the  upper  takes 
place,  which  materially  assists  in  the  mastication  of  the  food. 

If  the  mnvement  of  depre^nion  is  carried  only  to  a  slight  extent,  the  condyle* 
remain  in  the  glenoid  cavities,  rotating  on  a  transverse  axis  against  the  inter- 
articular  fibro-cartilage ;  but  if  the  depression  is  considerable,  the  eondylea  glide 
from  the  glenoid  fbssse  on  to  the  articular  eminences,  carrying  with  them  the  inters 
articular  fibro-cartilages,  so  that  in  ojifiiini^  the  mouth  widely  the  two  ninvements 
are  combined  ;  the  condyle  rotates  on  a  transverf<e  axis  and  at  the  same  lime  glides 
forward,  carrying  the  fibro-cartilage  with  it.  When  thin  movement  is  carrietl  to 
too  great  an  extent — as,  for  instance,  during  a  convulsive  yawn— nlislocation  of 
the  coiulyle  into  the  zygomatic  fossa  may  occur,  the  interarticular  cartilage  being 
disj  lac  d  f«'i\\ard  and  the  enpsnlar  ligament  ruptured.  When  the  jaw  is  elevatca 
after  turccil  de]>rf?^ion,  the  condyles  and  fibro-cartilages  return  to  their  original 
position.  When  the  jaw  is  carried  horizontalbr  forward  and  backward  or  from  side 
to  side,  a  horizontal  gliding  movement  of  the  fibro-cartilages  and  condyles  upon  the 
glenoid  cavities  takes  place  in  the  cnrre^pondinir  direction. 

Tiie  lower  jaw  is  lie/rrensed  by  its  own  weight,  aj*!«isted  by  the  Platysma.  the 
Digastric,  the  Mylo-hvoid.  and  the  Genio-hyoid.  It  is  elevated  by  the  Temporal, 
Mssseter,  and  Internal  pterygoid.  It  is  drawn  ^^mixfrrf  by  the  External  {iterygoid. 
Internal  pterygoid,  an<l  the  superficial  fibres  of  the  MiVvseter,  and  it  is  dmwn  backward 
by  the  deep  fibres  of  the  Masseter  and  the  posterior  fibres  of  the  TemponU  muscle. 


VI.  Articulations  op  the  Rms  with  thb  Vbrtbbr-b. 

The  articulations  of  the  ribs  with  the  vert.  In  a!  M  iuin  nuiy  he  divided  into  two 
seta:  1,  Those  which  connect  the  heads  of  the  ribs  wuh  the  bodies  of  the  vertebnc; 
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2,  UuMe  whieh  connect  the  necks  and  taberdes  of  the  ribe  with  the  tnnsTene 
procMMB. 

1.  Akticulatiovb  between  the  1Ik\i).<  of  tiik  Ribs  and  the  Bodib0  of 

THE  Vertebk.e  (Fi<r.  244). 

The«€*  constitute  a  series  of  artlirodiul  joints,  fonued  by  the  articulation  of  the 
heads  of  the  rihs  with  the  cavities  on  the  contiguous  margins  of  the  bodies  of  the 
dorsal  vertebraj,  connected  together  by  the  following  ligaments: 

Anterior  Costo-vertebral  or  Stellate. 

Cap.sular. 

Interartieular. 

The  Anterior  Costo-vertebral  or  Stellate  Ligament  connects  the  anterior 
iwt  of  the  heed  of  each  rib  with  the  ndee  of  die  bodies  of  two  vertebre  and  the 
ffltenrertebral  disk  between  diem.   It  consists  of  thiee  flat  bundles  of  ligsmentous 
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fihres  which  radiate  from  the  anterior  part  of  the  brad  of  the  rib.  The  superior 
fa-oficnhis  passe.*'  upward  to  be  connecteil  Mitb  the  body  of  the  vertebra  above;  the 
inferior  one  descends  to  the  body  of  the  vertebra  below ;  and  the  middle  one,  the 
anallest  and  least  distinct,  passes  horitontally  inward,  to  be  attached  to  the  inter- 
vertebral sabstance. 

Relation'^. — Tn  front,  with  the  thoracic  gnnirlia  of  the  sympathetic,  the  pleura, 
and,  on  the  right  side,  with  the  vena  azygos  major;  behind,  with  the  interarticular 
fipment  and  synovial  membranes. 

In  the  first  rib,  which  articulates  with  a  single  vertebra  only,  this  ligament  does 
not  present  a  distinct  divi.sion  into  three  fa.sciculi :  its  superior  fibres,  however,  pas.s 
to  be  attached  to  the  body  of  the  last  cervical  vertebra,  as  well  as  to  the  body  of 
the  vertebra  with  which  the  rib  articulates.  In  the  tenth,  eleventh,  and  twelfth 
vibt  also,  which  likewise  articulate  with  a  single  vertebra,  the  division  (*oes  not 
exist  but  the  upper  fibres  of  the  ligament  in  each  case  are  connected  with  the 
Tertebra  above,  as  well  as  that  with  which  the  ribs  articulate. 
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The  Capsvilar  lAgaxnent  is  a  thin  and  loose  ligamentous  bag  which  surrounds 
the  joint  between  the  head  of  the  rib  and  the  articular  cavity  formed  by  the  junc- 
tion of  the  vertebne.  It  is  very  thin,  firmly  connected  with  the  anterior  ligament, 
and  most  distinct  at  the  upper  and  lower  parts  of  the  articulation. 

The  Interarticvilar  Ligr&nieDt  is  situate<l  in  the  interior  of  the  joint.  It  con- 
sists of  a  short  band  of  fibres  Hattened  from  above  downward,  attached  by  one 
extremity  to  the  sharp  crest  on  the  head  of  the  rib,  and  by  the  other  to  the  inter- 
vertebral disk.  It  divides  the  joint  into  two  cavities  whi(di  have  no  communica- 
tion with  one  another,  but  are  each  lined  by  a  separate  synovial  membrane.  In  the 
first,  tenth,  eleventh,  and  twelfth  ribs  the  interarticular  ligament  does  not  exist ; 
consequently,  there  is  but  one  synovial  membrane. 

Action's. — The  movement  of  the  ribs  is  limited  to  elevation  and  depression,  and 
to  a  slight  rotation  upward  and  downward.  The  fonner  movement  is  prmiuced  by 
the  head  of  the  rib  moving  upon  an  axis  directed  transversely  through  the  costo- 
vertebral joint;  the  latter  is  a  rotation  about  an  axis  passing  between  their  verte- 
bral and  sternal  ends,  and  produces  an  inversion  or  eversion  of  the  ribs.  The 
mobility  of  the  different  ribs  varies  very  much.  The  first  rib  is  more  fixed  than 
the  others,  on  account  of  the  weight  of  the  upper  extremity  and  the  strain  of  the 
ribs  beneath  :  but  on  the  freshly  dissected  thorax  it  moves  as  freely  as  the  others. 
From  the  same  causes  the  movement  of  the  second  rib  is  ahso  not  very  extensive. 
In  the  other  ribs  their  mobility  increases  successively  down  to  the  last  two.  which 
are  very  movable.  The  ribs  are  generally  more  movable  in  the  female  than  in  the 
male.  [It  should  not  be  overlooked  that  elevation  of  the  ribs,  in  consequence  of 
their  oblique  position,  pushes  the  sternum  forward,  and  thus  increases  the  antero- 
posterior capacity  of  the  chest.] 

2.  Articulations  of  the  Necks  and  Tubercles  of  the  Ribs  with  tor 

Transverse  Processes  (Fig.  245). 

The  articular  portion  of  the  tubercle  of  the  rib  and  adjacent  transverse  process 
form  an  arthrodial  joint  provided  with  a  thin  capsular  ligament  attacheil  to  the 

Fio.  245. 


Costo-tranivenc  Articulation.  Men  tram  above. 


circumference  of  the  articulating  surfaces,  and  enclosing  a  small  Bipiovial  membrane. 
In  the  eleventh  an<l  twelfth  ribs  this  articulation  is  wanting. 
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The  ligaments  coDoecting  these  part^  are  the 

Anterior  Costo-transversc. 

Middle  Cojsto-trausver"se  (Interosseous). 

Posterior  Costo-transverse. 

Capsular. 

The  Anterior  Oosto-transverBe  Liflrameiit  (snperior  or  long)  is  a  broad  and 
BtroDg  band  of  fibres  attached  below  to  the  sharp  crest  on  the  upper  border  of  the 
De<rk  of  each  rib,  and  passing  obliquely  upward  and  outward  to  the  lower  border 

of  the  transverse  process  imine«1i;tt<'lv  ;il)nvo.  It  l>roader  below  thjin  above, 
broader  and  thinner  between  the  lower  ribs*  than  between  the  upper,  and  more 
distinct  in  front  than  behind.  This  ligament  is  in  relation,  in  front,  with  the 
intereostal  ▼essek  and  nerves ;  behind  with  the  LongiMimiis  donsi.  Its  nUemal 
hordtr  completes  an  aperture  formed  between  it  and  the  articular  processes,  through 
which  pass  tho  posterior  branches  of  the  intcreostnl  vessels  and  nerves.  Its  erter' 
nal  border  is  continuouB  with  a  thin  aponeurosis  which  covers  the  External  inter- 
costal muscle. 

ThtJSnt  rib  has  no  anterior  costo-transTenK  ligament. 

The  Middle  CostO'transverse  or  InteroMeouB  Ligament  consists  of  ehort 

but  strong  fibres  which  pass  between  the  roujih  stirface  on  the  p<»terior  part  of  the 
neck  of  each  rib  and  the  anterior  surface  of  the  adjacent  transverse  process.  Tn 
order  fulij  to  expose  this  ligament,  a  horizontal  section  shotdd  be  made  across  the 
tnnsTerse  process  and  corresponding  part  of  the  rib,  or  the  rib  may  be  forcibly 
separated  from  the  transverse  process  and  its  fibres  put  on  the  stretch. 

In  the  eleventh  an  I  f'r,>lfth  ribi  this  ligam^t  is  quite  rudimentarv. 

The  Posterior  Costo-transverae  Ligrament  is  a  short  but  thick  and  strong 
fasciculus  which  passes  obliquely  from  the  summit  of  the  transverse  process  to  the 
rough,  nou-uriicuiar  portion  of  the  tubercle  of  the  rib.  This  ligament  is  sliorter 
end  more  oblique  in  the  upper  than  in  the  lower  ribs.  Those  corresponding  to  the 
superior  ribs  ascend,  while  those  of  the  inferior  ribs  descend  slightly. 

In  the  eleventh  and  tircffth  n'hs  this  ligament  is  wanting. 

Arrioxs. — Tlif  rfnivf  Tuent  permitted  in  these  joints  is  limiteil  to  a  slight  gliding 
luoiion  of  the  articular  surfaces  (me  upon  the  other,  the  tubercles  of  the  ribs  mov- 
ing backward  and  upward  in  inspiration,  downward  and  fonrard  in  expiration. 

VIL  AsTscuLAXion  op  tbb  Oabtilaobs  of  thb  Brae  with  ths  Stbbnum. 

XTC.  (Fig.  246). 

The  articulations  of  the  cartilages  of  the  true  ribs  with  the  sternum  are  arthro^ 
dial  joints  with  the  exception  of  the  first,  in  which  the  cartilage  is  almost  always 
directly  united  with  the  sternum,  and  which  must,  therefore,  bo  regarded  as  a  syn- 
utbrodial  articulation.    The  ligaments  connecting  them  are  the 

Anterior  Chondro-sternal. 
•  Posterior  Chondro-sternal. 

rapsular. 

Tlie  Anterior  Chondro-sternal  Ligrament  is  a  broad  and  thin  membrannns 
band  that  radiate  from  the  front  of  the  inner  extremity  of  the  cartilages  of  the 
true  ribs  to  the  anterior  surface  of  the  sternum.  It  is  composed  of  fasciculi  which 
ptss  in  different  directions.  The  niperior  fto/amli  ascend  obliquely,  the  inferior 
pass  obliquely  downwanl,  and  the  middh  fiiscicnli  horisontally.  The  superficial 
fibres  of  this  ligament  are  the  longest;  they  intenninsrle  with  the  fibres  of  the  liga- 
ments above  and  below  them,  with  those  of  the  upjwsite  side,  and  with  the  tendi- 
nous fibres  of  origin  of  the  Pectoralis  major,  forming  a  thick  fibrous  membrane 
whidi  covers  the  sur&ce  of  the  sternum.  This  is  more  distinct  at  the  lower  than 
It  the  upper  part. 

The  Posterior  Ohondro-stomal  Ligmneat,  less  thick  and  distinct  than  the 
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Chondnhtternal,  Cbondro-xiphoid.  and  Interchondiml  ArtteoUUons.  tuiteiinr  rJew.  Tbe  qroovial  Mvltte* 
«zpoMd  by  »  VMtlcal  MCtton  of  the  Mernum  mod  eutOasea. 

anterior,  is  composed  of  fibres  which  radiate  from  the  posterior  snrf!ir*e  of  the 
stcrnnl  end  of  the  cartilajres  of  the  true  ribs  to  tbe  posterior  surface  of  the  ster* 
num,  becoming  blended  with  tlie  periosteum. 

The  Oapai;dar  Ligammt  surrounds  the  joints  fonned  between  the  carUlagcB  of 
the  true  ribs  and  the  sternum.  It  is  very  thin,  intimately  blended  witib  the  anterior 
and  pn*<tertor  ligaments,  .-md  stren^'thenpd  at  the  upper  and  lower  part  of  the  artio 
uluiion  by  a  few  iibrus  which  pu^^-s  from  the  cartilage  to  the  side  of  the  sternum. 
These  ligaments  protect  the  synovial  membranes. 

Synovial  Membranes. — Hie  cartilage  of  the  first  rib  is  directly  continuous 
with  the  sternum,  without  any  synovial  membrane.  The  cartilage  of  the  secotid 
rib  is  connected  with  the  sternum  by  means  of  an  interartieular  lijiament  attache<l 
by  one  extremity  to  the  cartilage  of  the  second  rib,  and  by  the  other  extremity  to 
the  cartilage  which  unites  tbe  mt  and  second  pieces  of  the  sternum.  This  ajticnla- 
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tion  is  provided  with  two  syDovial  membranes.  That  of  the  third  rib  has  also  two 
ijnonal  membranes,  and  that  of  the  fourth,  fifth,  sixth,  and  seventh,  each  a  single 
s^orial  membrane.^  Thus  th^  are  eight  synovial  cavities  on  each  side  in  tne 
srticalations  between  the  costal  cartilages  of  the  true  ribs  and  the  Sternum.  They 
may  be  demonstrated  by  removing  a  thin  section  from  the  anterior  purface  of  tlio 
sternum  and  cartilages,  as  seen  in  the  fijrnre.  After  middle  life  the  artieular  mv- 
iajix&  lose  their  polish,  become  roughened,  and  the  Hpuovial  lueuibraues  appear  to  bo 
wanting.  In  old  age  the  articulations  do  not  exist,  the  cartiliH^  of  most  of  the 
lilM  becoming  continuous  with  the  sternum.  The  cartilage  of  the  xm'uth  rib^  and 
occasionallj  also  that  of  the  nxth,  is  connected  to  the  anterior  surfjt  ^  >t'  tlie  en>i- 
form  appendix  by  a  butid  of  ligamentous  fibres  wliich  varies  in  length  and  breadth 
in  different  subjects.    It  is  called  the  chondro-xiphoid  ligamenL 

AcnoNS. — The  movements  which  are  permitted  in  the  chondro-stemal  articula- 
tieiis  are  limited  to  elevatioii  and  depression,  and  these  only  to  a  slight  extent. 


ABTIC17LATI0irS  OP  THB  CaRTILAGBS  OF  THE  RiRS  WITH  EACH  OTHER  (InTERCHOK- 

DRAL)  (Fig.  246). 

The  cartilages  of  the  sixth,  sevrath,  and  eighllk  ribs  articulate,  by  their  lower 

borders,  with  the  corresponding  margin  of  the  adjoining  cartilages  by  means  of  a 

?Tnall.  sTn«>ofh,  oblong-sha])ed  facet.  Each  tirticnlation  is  enclosed  in  a  thin  '-'ifsular 
ligaiiit'fit  lined  by  synovial  membrane,  and  strengthened  externally  and  inttn nally 
by  ligamentous  fibres  (interchondral  ligaments)  w  hich  pass  from  one  curliluge  to 
the  other.  Sometimes  the  cartilage  of  the  fifth  rib,  more  rarely  that  of  the  ninth, 
articulates  by  its  lower  border  with  the  adjoining  cartilage  by  a  small  oval  &oet; 
more  freqtiently  they  are  connected  togetlior  by  a  few  ligamentous  fibres*  Occa- 
sionally tlie  articular  surfaces  above  mentioned  are  wanting. 


Abticclaiions  of  the  Kim  with  their  Cartilages  (Costo-cuondral)  (Fig. 

246).  • 

The  outer  extremity  of  each  costal  cartilage  is  received  into  a  depression  in  the 
sternal  end  of  the  ribs  and  held  together  by  the  periosteum. 


VILL  Ligaments  of  the  Sternum. 

The  second  piece  of  the  sternum  is  united  to  the  first  either  by  an  amphiarthro- 
dial  joint — a  single  piece  of  true  iibro-cartilage  uniting  the  segments — or  by  a  diar- 
throdial  joint,  in  which  each  bone  is  clothed  with  a  distinct  lai^iina  of  cartilage,  adhc- 
leat  on  one  side,  free  and  lined  with  synovial  membrane  on  the  other.  In  the  latter 
cue  the  cartilage  covering  tlie  gladiolus  is  continued  without  interruption  on  to  the 
cartilages  of  the  second  ribs.  Mr.  Kivington  has  fotnid  the  diarlhrodial  form  of 
joint  in  about  one-third  of  the  specimens  examined  by  hin> ;  Mr.  Maisonneuve 
more  fre(juentlv.  It  appears  to  be  nire  in  childhood,  and  is  formed,  in  Mr.  Riving- 
too's  opinion,  ^m  the  amphiarthrodial  form  by  absorption.  The  diarthrodial  joint 
Jwms  to  have  no  tendency  to  ossify  at  any  age,  while  the  .-miphiarthrodial  is  very 
fi  il-le  to  do  !5o,  and  has  been  found  ossified  as  early  as  thirty-four  years  of  age.  The 
t^o  s^mentB  are  further  connected  by  an 

Anterior  interstcrnal  ligament,  and  a 
Posterior  interstemal  ligament. 

The  Anterior  Interstemal  Ligament  consists*  of  a  layer  of  fibres  having  a 

loDgitudin:)!  din  rf ion ;  it  blends  with  tlie  fibres  f)f  the  anterior  ehondro-sternal 
hgunents  on  both  sides,  and  with  the  aponeurosis  of  origin  of  the  IVctoralis  major. 
This  ligament  is  rough,  irregular,  and  much  thicker  at  the  lower  than  at  the  upper 
psrt  of  the  bone. 

*  The  ijfiiOTial  memlmiie  is  loiiMdmM  wandng  in  the  nxth  and  sevmih  chondro-ftemal  joints. 
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The  Povterior  Interstemal  Ligrament  is  ditpoMd  in  a  Mmcwhat  similar  maiuier 
on  the  posterior  snrfiioe  of  the  articulation. 

JL2L.  ABTICDLA.1I0N  09  TUJB  PbLW  WITH  TBB  SPINB. 

The  ligamoits  connecting  the  last  lumbar  vertebra  with  the  sacram  are  similar 

to  those  which  conm-ft  tlic  so<rtiiciit>i  of  tlic  npine  with  oach  other — viz, :  1,  The 
coutinuatiou  downward  of  the  antciior  and  posterior  common  ligaments;  2,  the 
intervertebral  substance  connecting  the  flattened  oval  surfaces  of  the  two  bones  and 
forming  an  amphiarthrodial  joint;  8,  ligamcnta  suhflava,  connecting  the  arch  of  the  ' 
last  lumbar  vertebra  with  the  posterior  border  of  the  sacral  canal ;  4,  capsular  liga- 
ments eoiiiii>ctin<;  the  articulatin<;  processes  and  forming  a  double  arthrodia;  5, 
inter-  and  .su|)ra-»pinous  ligaments. 

The  two  proper  ligaments  connecting  the  pelvis  with  the  S|Hne  are  the  lumbo> 
sacral  and  ilio-lumbar. 

The  Lumbo-sacral  Ligrament  (sacro-vcrtehnil)  (Fi;r.  247)  is  a  short,  thick,  tri- 
angular fasciculus  which  is  connected  above  to  the  lower  and  front  part  of  the  traus- 


Fio.  247. 


A  rtieatatlont  of  Pelrts  %-aA  BIp.  •oMttor  view. 

verse  process  of  the  last  luiiiliar  vertchra.  pnssei^  obliqnflv  outward,  and  is  attached 
below  to  the  lateral  surface  of  the  bai?e  of  the  sacrum,  beconjing  blended  with  the 
anterior  sacro-iliac  ligament.  This  ligament  is  in  relation  in  front  with  the  Psoss 
muscle. 

The  Ilio-lumbar  Ligrament  (Fi^.  247)  passes  horizontally  outward  from  the  apex 
of  the  transverse  i)roccs8  of  the  last  lumbar  vertebra  to  the  crest  of  the  ilium  imme- 
diately in  front  of  the  saero-iliac  articulation.  It  is  of  a  triangular  form,  tluck  and 
narrow  internally,  broad  and  thinner  cxtenially.  It  is  in  relation,  in  front,  with  the 
Psoas  muscle:  hrhiud.  with  the  moscles  occupying  the  vertebral  groove:  abovs^ 
with  the  Quadratus  iumbonun. 
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X.  Articulations  of  the  Pelvis. 

The  ligaments  connecting  the  bonen  of  tlie  pelvis  with  each  other  may  be  divided 
into  four  groups:  1,  Those  conneotiiif;  the  sacniin  and  ilium;  '1,  those  passing 
between  the  j^acrum  and  ii»chiutu  j  '6y  tbo^e  connecting  the  sacrum  and  coccyx ;  4, 
those  between  the  two  pubic  bones. 

1.  Articulation  ov  thb  Sacrum  and  Ilium. 

The  sacro-iliac  articulation  is  an  amphiurtlirodial  joint  foniicd  littwceu  the  lat- 
eral surfaces  of  the  sacrum  and  ilium.  The  anterior  or  auricular  portion  of  each 
aiticnlir  sarface  ia  covered  with  a  thin  plate  of  cartilage,  thicker  on  the  sacrum 
than  on  the  ilinm.    The  surfiuieB  of  these  cartilages  in  the  adult  are  rough  and 

irregular,  and  separated  from  one  another  by  a  soft  yellow  jnilpy  substance.  At  an 
early  periml  of  life,  occasionally  in  the  adult,  and  in  the  female  <luriti;:  ltre<:nancv, 
they  are  smooth  and  lined  by  a  delicate  synovial  nieuibrune.  The  ligaments  con- 
necting these  snrfaoes  are  the  anterior  and  posterior  sacro-iliac. 

The  Anterior  Saoro-iliao  Ligament  (Fig.  247)  consists  of  numerous  thin  liga* 
mentous  luind-  which  conneet  tli<'  ant*  ri<ir  surfaces  of  the  sacrum  and  ilium. 

Tiie  Posterior  Sacro-iliac  (I'l^r.  -4^)  is  a  stroiiL'  interosseous  ligament  situated 
JO  a  deep  depression  between  the  sacrum  and  ilium  behind,  and  fonuing  the  chief 
band  of  connection  between  those  bones.   It  consists  of  numerous  strong  fasciculi 


Fio  248. 


AilienlatloiiB  of  Pdvli  nA  Hip.  potterior  Ttew. 

«bich  pass  between  the  bones  in  various  directions.  Three  of  these  are  of  large 
sise:  UMtwo  twperwr^  nearly  horixontal  in  direction,  arise  from  the  first  and  second 
transvene  tubercles  on  the  posterior  surface  of  the  sacrum,  and  are  inserted  into  the 
rough,  uneven  sur&ce  at  the  posterior  part  of  the  inner  surface  of  the  ilium.  The 
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third  fiuoioulllfl,  oblique  in  direction,  is  attached  by  one  extremity  to  the  third 

tran<!vcrse  tnbercli'  on  the  p<»strrior  surface  of  the  Racn>m.  and  by  th<  othor  to  ihe 
posterior  superior  spine  ot  the  ilium ;  it  is  sometimes  called  the  Mitfur  mcro-iiiac 

2.  Ligaments  passing  betwerx  the  Sacrum  and  Ischium  (Fig.  248). 

The  (ireat  Sacro-sciatic  (Posterior). 
The  Lesser  Sacro-sciatic  (Anterior). 

Tho  Great  or  Posterior  SiujroHSciatic  Ligament  is  situate<l  at  the  lower  and 
back  part  of  the  pelvis.  It  is  thin,  flat,  and  triangidar  in  form  ;  narrower  in  the 
middle  dian  at  the  extremities;  attached  by  its  broad  base  to  the  postmor  inferior 
spine  of  the  ilium,  to  the  fourth  and  fifth  tran-sverse  tubercles  on  the  sacrum,  and  to 
the  lower  part  of  t\\v  latt  ial  margin  of  that  bone  and  the  coccyx  :  pnssing  ohliquely 
downward,  outward,  and  forward,  it  becomes  narrow  and  thick,  and  at  its  insertion 
into  the  inner  margin  of  the  tuberosity  of  the  ischium  it  incr^es  in  breadth,  and  ia 
prolonged  forward  along  the  inner  margin  of  the  ramus,  forming  what  is  known  aa 
ihe  falciform  ligament.  The  free  concave  edge  of  this  prolongation  lia.s  attached  to 
it  the  obturator  fascia,  with  which  it  forms  a  kind  of  groove,  protecting  the  internal 
pudic  vessels  and  nerve.  One  of  its  surfaces  is  turned  towards  the  perineum,  the 
other  toward  the  Obturator  intemus  muscle. 

Thii  poiterior  wmfaee  of  this  ligament  gives  origin,  by  its  whole  extent,  to  fibres 
of  tlie  Gluten?^  maximiis.  Its  (tnUrior  xurf'vr  is  united  to  the  les,«5er  8.ncro-8ciatic 
ligament.  Its  ttuperior  border  forms  the  lower  boundary  of  the  les^ser  tiacro-sciatic 
foramen.  Its  lotcer  border  forms  part  of  the  boundary  of  the  perineum.  It  is  pierced 
by  the  coccygeal  bmneh  of  the  sciatio  artery  and  coccygeal  nerve. 

The  Lesser  or  Anterior  Sacro-sciatic  Ligament,  much  shorter  and  smaller 
than  the  preccfHnrr,  is  thin,  triangular  in  form,  attached  Hy  its  apex  to  the  spine 
of  the  ischium,  and  internally,  by  its  broad  bsise,  to  the  lateral  margin  of  the  sacnim 
and  coccyx,  anterior  to  the  attachment  of  the  great  sacro-sciatic  ligament,  with 
which  its  fibres  are  intenuin^'led. 

It  is  in  relation  ai\t.  ri<>rhi  witli  the  Coccygcus  muscle;  -prntt  rifirhj,  it  is  covered 
by  the  posterior  ligament  and  crossed  by  the  internal  pudic  ve«.sels  and  nerve.  Its 
mperior  border  forms  the  lower  boundary  of  the  great  sacro-sciatic  foramen ;  its 
u^erior  border^  part  of  the  lesser  sacro-sciatic  foramen. 

These  two  ligaraent.s  convert  the  sacro-sciatic  notches  into  foramina.  The 
superior  or  gn^at  sa<  ro-sciatic  foramen  is  hounded  in  front  and  above  by  the  poste- 
rior border  of  the  os  innomiuatum,  behind  by  the  great  sacro-sciatic  ligament,  and 
below  by  the  lesser  ligament.  It  is  partially  filled  up,  in  the  recent  state,  by  the 
Pyriformis  muscle,  which  passes  through  it.  Above  this  muscle  the  gluteal  vessels 
and  superior  ;:1tite;d  nerve  emerge  from  tlie  pelvis,  and  below  it  the  isehi:<tic  ves- 
sels and  nerves,  the  internal  pudic  vessels  and  nerve,  and  the  muscular  branches 
from  the  sacral  plexus.  The  inferior  or  U»9er  sacroHSciatic  foramen  is  bounded  in 
front  by  the  tuber  is^hii,  above  by  the  spine  and  lesser  ligament,  behind  by  the 
greater  ligament.  It  transmits  the  tendon  of  the  Obturator  intemus  moscfe,  ita 
nerve,  and  the  internal  pudic  vessels  and  nerve. 

8.  Articulation  op  the  Sacrum  and  Coccyx. 

This  articulation  is  an  amphiarthrodial  joint  formed  between  the  oval  snrface 

on  the  apex  of  the  sacrum  and  the  ba.se  of  the  coccyx.  It  is  analogous  to  the 
joints  between  the  bodies  of  the  vertebrae,  and  is  connected  by  similar  ligaments. 

They  are  the 

Anterior  Sncro-coccygoal.  Laterttl  Sacro-coccygeal. 

Posterior  8acro-coccygeal.  Interposed  Fibro-cartilage. 
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The  Anterior  8aoro-ooccyireal  Ugament  oonaists  of  a  few  irregular  fibres 
vbkh  dcM-end  from  the  anterior  Burfiioe  of  the  Bftcrum  to  the  front  of  the  ooccjx, 

beccntiTt  j-  M»  II lied  with  the  pfrio-ffMint 

'1  ill'  Posterior  Sacro-coccygeal  Ligrament  is  a  Hat  hand  of  ligamentous  fibres, 
of  a  j>tiai  lv  tint^  whicli  urines  from  the  luargiii  of  the  luwer  orifice  of  the  sacral  canal, 
and  desoeiidB  to  be  iiuerted  into  the  posterior  sur&oe  of  the  coccyx.  This  ligament 
complete  the  lower  and  back  part  of  the  sacml  canal.  Its  superficial  fibreft  are 
tniirh  lonnrer  than  the  deep-seated.  This  ligament  is  in  relation,  behind,  with  the 
liluteuj^  uaximiis. 

The  Lateral  Saoro-ooooyseal  Idgameota  are  ligamentous  baiuk  which  pass 
fiom  the  comaa  of  the  last  sacral  vertebra  to  the  comua  of  the  first  piece  of  the 

A  fibro -cartilage  is  intcriio^ed  hrtwcen  the  contijrtiniis  snrfafc  of  the  sacrum 
and  coccyx ;  it  differs  from  that  iiiitn  j»u}*t'd  between  the  hoiiies  of  ilie  vertebrae  in 
being  thinner  and  its  central  part  more  firm  in  texture.  It  is  somewhat  thicker  in 
front  and  behind  than  at  the  siile^.  OccasMwally,  a  synovial  membrane  is  foand 
nbon  the  coccyx  is  freely  movable,  which  is  more  especially  the  case  during 
pregiumcv. 

The  different  solvents  of  the  coccyx  are  connected  together  by  an  extension 
dowiiwanl  of  the  anterior  and  posterior  sacro-coccygeal  ligaments,  a  thin  annular 

(iii«k  of  fihro-rartilage  being  interposed  I  f  Mvrcn  each  of  the  bones.  In  the  adult 
male  all  the  pieces  hecnme  ossified.  Init  m  the  female  this  does  not  eommonly 
occur  until  a  later  ]K.Tio<l  ol  life.  The  separate  segments  of  the  coccyx  are  first 
Q&ited,  and  at  a  more  advanced  age  the  joint  between  the  sacrum  and  coccyx  is 

oblilcrate*!. 

AcTloxs. — The  movements  which  take  place  between  the  sacrum  and  coccyx, 
aiid  between  the  different  pieces  of  the  latter  bone,  are  slightly  forward  and  back- 
ward;  they  are  very  limited.   Their  ext^t  increases  during  pregnancy. 

4.  ASTIGULATION  OF  THE  PUBES  (Fig.  249). 

The  aiutulation  between  the  pubic  bones  is  an  amphiarthrodiul  j<>int,  formed 
by  the  junction  of  the  two  oval  artienlar  sur&ces  of  the  osea  pubis.  The  articular 
nrfiKe  has  been  described  above  under  the  name  of  nynqiihyM,  and  the  same  name 
JB^ven  to  the  joint.    The  ligaments  of  this  articulation  are  the 

Anterior  Pubic.  Posterior  Pubic. 

Superior  Puhio.  Stihpnbic. 
Iiiter]iose(l  Fihru-cartilairL'. 

The  Anterior  Pubic  Ligament  consists  of  several  siiperiiri|>o«!od  layei-s  wliich 
pass  across  the  front  of  the  articulation.  The  «u|>erticial  fibres  j>ass  obliquely  from 
one  bone  to  the  other,  decussating  and  forming  an  interlacement  with  the  fibres  of 
tlie  ajjoneurosis  of  the  External  ^  1:  ue  muscle.  The  deep  fibres  pass  traosv^nsdy 
across  the  symphysis  and  are  ttleinktl  with  the  fibro-cartilage. 

The  Posterior  Pubic  Logament  consists  of  a  few  thin,  scattered  fibres  which 
snite  the  two  pubic  bones  posteriorly. 

Tlx  Superior  Pubic  Ligament  is  a  band  of  fibres  which  connect  together  the 
two  pubic  l)i.Ti('<  superiorly. 

The  Subpubic  Ligament  is  a  thick,  triangular  arch  of  ligamentous  fibres  con- 
necting together  the  two  pubic  bones  below  and  forming  the  upper  boundary  of  the 
pubic  arch.  Above  it  is  blended  with  the  interarticular  fibro-cartilage,  taterallv 
i*^ith  the  rami  of  the  pubes.  Its  fibres  are  of  a  yellowish  color,  closely  connected, 
and  have  an  arched  direction. 

The  Interposed  Fibro-cartilage  consists  of  two  oval-shaped  plates,  one  cover- 
ing the-surfiice  of  each  symphysis  pubis.  They  vary  in  thickness  in  «lifferent  siib- 
Jecls,  and  project  somewhat  beyond  the  level  of  the  bones,  especially  behind.  The 
Mter  sur&ce  of  each  plate  is  firmly  connected  to  the  bone  by  a  series  of  nipple-like 

SI 
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Fiu.  249. 


prooeBseB  which  accuratdy  fit  within  oomnMnding  depreBsioiw  <»i  the  oeeeons  snr- 
&oe.   Their  oppoeed  sumcee  are  connected  in  the  greater  part  of  their  extent  by 

an  intemu»diate  dastio  fihroua 
tissue,  and  Ity  their  eireimifcr- 
ence  to  the  various  ligaiuc-nt» 
snrronnding  the  joint.  An  in* 
tenpace  is  left  between  the 
plates  at  the  upj)er  ami  li  n  k 
part  of  the  articulation,  where 
the  fibrous  tissue  is  deficient, 
and  the  fJiirface  of  the  fihro- 
cartihifi;e  is  line(l  liy  eiiitheliutn. 
This  spaee  is  found  :it  all  jieriod* 
of  life,  both  in  the  male  and  fe- 
male ;  but  it  is  larger  in  the  lat- 
ter, especially  during  pregnancy 
and  after  parturition.  It  is  most 
frequently  limited  to  the  upi>er 
and  back  part  of  the  joint,  but 
it  occa-sionally  reaches  to  the 
front,  and  may  extend  the  en- 
tire length  of  the  eartilair*'. 
This  structure  may  be  easily  demonstrated  by  making  a  vertical  section  of  the  sym- 
physis pubis  near  its  posterior  sur&ce. 

The  Obturator  Ligrament  is  more  properly  regarded  as  analogous  to  the  mns- 
colar  faacie,  with  which  it  will  therefore  be  described. 


Vertkal  Section  of  tho  SjrmphyKis  Fubis,  made  near  Ita  poiteilw 

aurSwe. 


iUKnCXTLATIONS  OF  THB  UFFBB  BXTBBMIT7. 

The  articuUUons  of  the  Fpper  Extremity  may  be  arranji^ed  in  the  billowing 

groups:  I.  Stemo-clii vieidar  articulation.  11.  Aennuio-ela\ icidar  articu]ati<m. 
In.  Ligaments  of  the  Seapula.  IV.  Shoulder-joint.  V.  Elbow-joint.  VI. 
Radio-ulnar  articulations.  VII.  Wrist-joint.  VIII.  Articulations  of  the  ('ar|>;d 
bones.  IX.  Carpo-metacarpal  articulations.  X.  Metacarpo-phaiangeal  articula- 
ti(Hi8.   XI.  Articnilations  of  the  Phalanges. 

L  STBBNO-OIiiLVIODI.AB  ABinoIXLA.1II0N  (Fig.  250). 

The  EH»rao-<davicular  [Articulation]  is  regarded  by  most  anatomists  as  an 

arthrodial  joint,  hut  rruveilhier  ecmsiders  it  to  ho  an  articulation  hy  reciprocal 
reception.  Prohaltly  the  former  opinion  is  the  correct  one,  the  varied  movements 
which  the  joint  enjoys  being  due  to  the  imposition  of  an  interarticular  fibro-carti- 
lage  between  the  joint  surfaces.  The  pjirts  entering  into  its  formation  are  the 
sternal  end  of  the  (•Iavi<  l(\  the  upper  and  latenil  part  of  the  first  piece  of  the 
sternum,  and  the  cartilage  of  the  first  rib.  The  articular  .surface  of  the  elavielc 
is  much  larger  than  that  of  the  sternum,  and  invested  with  a  laver  of  cartilatxe' 
which  is  considerably  thicker  than  that  on  the  latter  bone.  The  ligaments  of  wis 
joint  are  the 

Anterior  Stemo-clavicular.  Intercla\  ienlar. 

Posterior  Sterno-clavlcidar.  ^o-^r't-clavicular  (rhoml)oid). 

I iirerartirnlar  Fibro-eartiluge. 

The  Anterior  Sterno  clavicular  Ligament  is  a  broad  band  of  fibres  which 
covers  the  anterior  surface  of  the  articulation,  being  attachetl  above  to  the  upper 
and  firont  part  of  the  inner  extremity  of  the  clavicle,  and,  passing  obliquely  down- 

*  Aeooiding  to  Bnich.  the  itenuJ  snd  of  the  cl»?ide  Is  covered  bj  s  tiwie  which  it  rather  ibnw 
thma  autUaginoas  in  ■tructura. 
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mrd  and  inward,  i8  attached  below  to  the  upper  and  front  part  of  the  tirst  piece 
«f  the  Memnnu  This  Hgam«Dt  is  corered  in  front  by  the  sternal  portion  of  the 
Stcrno^ado*mastoid  and  tho  iutrgument ;  behind,  it  is  in  relation  with  the  int«r» 
articular  fibro-cartilanre  and  the  two  -ivTiovIal  meinbranes. 

The  Posterior  Stemo-clavicular  JLigament  is  a  similar  band  of  iibres  which 
<wfen  the  poeterior  surface  of  the  artiealation,  being  attached  above  to  the  upper 

Fie.  250. 


StonKKCtaTloulu  Articutotton.  auterior  view. 


iDii  back  part  of  tbe  inner  extremity  of  the  clavi<'Ie,  and  which,  pa.ssing  obliquely 
downward  and  inward,  is  attached  below  to  the  upper  and  back  part  of  the  ster- 
nQOk  It  ie  in  relation  in  front  with  the  interarticular  fibro-cartilage  and  synovial 
membrane^ ;  lu  liin<l,  witli  the  Stemo-hyoid  and  Sterno-thyroid  muscles. 

The  Interclavicular  Ligrament  is  a  flattene<l  band  which  varies  t  onsiderably 
in  form  and  size  in  diflerent  individuals;  it  passes  in  a  curved  direction  from  the 
ipper  part  of  the  inner  extremity  of  one  clavicle  to  the  other,  and  is  closely 
tttachsd  to  the  upper  margin  of  the  sternum.  It  is  in  relation  in  front  with  the 
iDteirument ;  behind  v  ith  the  Sterno-thyroid  musch  s. 

The  Costo-clavicular  Ligament  (rhomboid)  is  j^bort,  flat,  and  strong:  it  is 
«f  a  rhomboid  form,  attached  below  to  the  upper  and  inner  part  of  the  cartilage  of 
the  first  rib  :  it  ascends  obliquely  backward  and  outward^  and  is  attached  above  to 
the  rliotviltoid  depression  nn  the  under  surface  of  the  clavicle.  Tr  is  in  relation  in 
tVoDt  with  the  tendon  of  origin  of  the  Subclavius ;  behind,  with  the  subclavian 
vein. 

The  biterartioalar  Ffbro-cartilagre  is  a  flat  and  nearly  eircnlar  disk  interposed 

between  the  articulating  surfaces  of  the  sternum  and  clavicle.  It  is  attached  above 
to  the  upper  and  ]H>^t<^rior  bonlor  of  tho  clavicle,  bd  nv  to  the  cartilage  nf  tin-  first 
rib  at  its  junction  with  the  ntt -mum,  and  by  its  circuujttrt'nce  to  the  anterior  and 
poeterior  stemo-clavicular  li^^auients.  It  is  thicker  at  the  circumference,  especially 
its  upper  and  back  part,  than  at  its  centre  or  below.  It  divides  the  joint  into  two 
•^vitii  s,  each  of  which  is  furnished  v  ith  a  separate  synovial  membnme ;  win  n  the 
fit  ro,  .irtilage  is  perforated,  which  not  unfrequentiy  occurs,  the  synovial  membranes 
coiutuunicatc. 

Of  the  two  synovial  membranes  found  in  this  articulation,  one  is  reflected 

from  the  sternal  end  of  the  clavicle  over  the  adjac^t  surface  of  the  fibro-cartiI;!i:o 
aii'l  cartilage  of  the  first  rib  :  tbo  ritlicr  is  placed  between  the  articular  siirtarc  of 
the  sternum  and  adjacent  surface  of  the  fibro-cartilage ;  the  latter  is  the  more  loose 
ef  the  two.    They  sddom  contain  much  synovia. 

Actions. — This  articulation  is  the  centre  of  the  movements  of  the  shoulder,  and 
■dakitB  of  a  limited  amount  of  motion  in  nearly  evety  direction — ^upward,  downward. 
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Iiaekmird,  forward,  as  well  as  circumduction.  The  movements  attendant  on  ele^ 
vation  and  depression  of  the  shoulder  tak»;  jtlacc  hotween  tho  clavicle  and  the  inter- 
articular  ligament,  the  bone  rotating  upon  the  ligament  on  an  axis  drawn  from  betore 
backward  through  its  own  articular  fkcet.  When  the  shoulder  is  moved  forward 
and  backward,  the  clavicle,  with  the  interarticular  ligament,  rolk  to  and  fro  on 
the  articular  surface  of  the  sternum,  revolving,  with  a  slightly  .sliilini;  movement, 
round  an  axis  drawn  nearly  vertically  through  the  j^ternuni.  In  the  circmnduction 
of  the  shoulder,  which  is  compounded  of  these  two  luuveuients,  the  clavicle  revolves 
upon  the  interarticiikr  cartilage,  and  the  latter,  with  the  davide,  rolls  upon  the 
stenium.**  ^ 

n.  Aciioiiio*ox«AVXODiAB  Abtiodlatxon  (Fig.  251). 

The  Acromio-clavicular  is  an  arthrodial  joint  formed  between  the  outer 
extremity  of  the  clavicle  and  the  upper  edge  of  the  acromion  prooeaa  of  the 
scapula.    Its  ligaments  are  the 

Superior  Acromio-elavirnlar. 
lulcnor  Acromio-chi v icular. 

{Trapeaoid 
and 
Conoid. 

Interarticular  Fibro-cartilage. 

The  Superior  Acromio-clavicular  Ligament  is  a  broad  band  of  a  qnidrilnt- 
eral  form  which  covers  the  superior  part  of  the  articulation,  extending  betwciii  the 
upper  part  of  the  outer  end  or  the  clavicle  and  the  adjoining  part  of  the  upper  Bur> 
face  01  the  acromion.  It  is  composed  of  parallel  fibres  wliieh  interlace  with  the 
apnneiiro.'iis  of  tlie  Tra])ezius  aii'I  I'eltnid  nmselt's  ;  below  it  is  iii  eont:iCt  with  the 
interarticular  fihro-caft  ilai'e  (when  it  e\i^f>-)  ntul  the  synovial  nu'iiibranes. 

Tnc  liiferior  Aero imu -clavicular  lii^ameut,  somewhat  thinner  than  the  pre- 
ceding, covers  the  under  part  of  the  articulation,  and  is  attadied  to  the  adjoining 
surfaces  of  the  two  bones.  It  is  in  relation  above  with  the  interarticular  fibro-car- 
tilnje  (when  it  exists)  and  the  synovial  membranes  :  IhOhw.  with  the  tendon  of  the 
tSupra^pinatus.  These  two  ligaments  are  continuous  wiili  each  other  in  front  and 
behind,  and  form  a  complete  capsule  round  the  joint 

The  Covaco-^layicular  Ligrament  serves  to  connect  the  clivtele  with  the  corsp 
coid  process  of  the  scapula.  It  does  not  prnpeHy  belfinji  to  this  artir  ulation.  but  a.< 
it  forms  a  most  efli(  i(  jit  means  in  retaining  tlie  clavicle  in  contact  with  the  acromial 
process,  it  is  usually  described  with  u.  it  consists  of  two  fasciculi,  called  the  trape- 
aoid and  conoid  ligaments. 

The  Trapezoid  Ligament,  the  nriterior  and  external  fascicttluSt  is  broad,  thin, 
and  quadrilateral:  it  is  placed  ol)linuely  between  the  coracoid  process  and  the  clav- 
icle. It  is  attached  below  to  the  upper  surlace  of  the  coracoid  process ;  above,  to 
the  oblique  line  on  the  under  sur&ee  of  the  clavicle.  Its  anteriw  border  is  free; 
its  po.sterior  border  is  joined  with  the  conoid  ligament,  the  two  forming  hy  thetr 
junction  a  ju-oi(>rr';i_'  :ni.rle. 

The  Conoid  Ligament,  the  posterior  and  internal  fa,«eietilu«.  i.«  a  dense  hand  uf 
fibres  conical  in  iurni,  the  base  being  turned  upward,  the  sunnuit  dttw nvsard.  It 
is  attached  by  its  apex  to  a  rough  impression  at  the  base  of  the  coracoid  proceea, 
internal  to  the  preceding;  above,  by  its  expanded  base,  to  the  conoid  tubercle  on 
the  under  surface  of  the  clnvit  le.  and  to  a  lin»'  proceeding  internally  from  it  for 
half  an  inch.  These  ligaments  are-  in  relation  in  front  with  the  Subclavius; 
behind,  with  the  Trapesius:  they  serve  to  limit  rotation  of  the  scapula  forward 
and  liaekward. 

The  Interarticular  Pibro-cartilagre  is  most  frequently  aI'M  nt  in  this  arricula- 
tion.    When  it  exists  it  genemlly  only  partially  separates  the  articular  surlucus  and 

'  Hampbnr,  On  ike  Hwnan  AeUtenf  408. 
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oerapies  the  upper  part  of  the  artionUtion*  More  rarely  it  completely  separates  the 
joint  mto  two  caritiea. 

There  are  two  synovial  membranes  when  a  foinplete  interarticular  cartilage 
exiAkj;  more  frequently  there  is  oul^  one  synovial  lueuibrune. 

AcnoMS.— -The  moTementa  of  this  wrtieiilatioii  are  of  two  kinds:  1,  A  gliding 
Mtioii  of  the  artioohr  end  of  the  clavicle  on  the  acromion ;  2,  rotation  of  the 

Fio.  251. 


The  Left  Sboulder-jolnt:  Scapulo  clavicular  Arliculatinns  and  Proper  LiKnin*  iits  of  Jfcapula. 

wapola  forwanl  and  liackwanl  upon  the  clavicle,  the  extent  of  this  rotation  being 
limited  by  the  two  portions  of  the  conico-cla\  icular  li^janient. 

The  ecapulo-clavicular  ioint  has  important  lunctions  in  the  niovenieuts  of  the 
npper  extremity.  It  has  oeen  well  pointed  out  by  Prof.  Humphry  that  if  there 
bad  been  no  joint  between  the  clavicle  and  wapula  the  circular  movement  of  the 
scapula  on  the  ribs  (as  in  thiowinir  both  shoiildt  rs  Imckward  or  forward)  would 
h«ve  been  attended  with  a  greater  alteration  in  the  direction  of  the  shoulder  than 
il  consistent  with  the  free  use  of  the  arm  in  such  positions,  and  it  would  have  been 
impowible  to  jL'ive  a  blow  straight  forward  with  the  full  force  of  the  anu — that  is  to 
**y,  with  (he  c<>nil)ined  force  of  the  scapula,  arm,  and  forearm.  "This  joint,"  as 
he  happily  says,  "is  so  adjusted  as  f.>  enable  either  l)one  to  turn  in  a  hinge-like 
touiDcr  upon  a  vertical  axis  drawn  through  the  other,  an<l  it  permits  the  surfaces 
of  the  scapula,  like  the  baskets  in  a  roundabout  swing,  to  look  the  same  way  in 
^erj  position,  or  nearly  so."  Again,  when* the  whole  arch  fomed  l»y  the  clavicle 
tnd  pcaptda  rises  and  falls  fin  eh-vation  or  deprcs«ilon  of  t!i<'  >li'iiil(lers)  the  joint 
WtweeD  these  two  bones  enables  the  scapula  still  to  uiamtum  its  lower  part  in  con* 
t>et  with  the  ribs. 
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m.  Proper  Ligaments  op  the  ScapuIiA  (Fig.  2ol). 
The  proper  liguments  of  the  scapula  are  the 

Coraoo-acromial.  TmnsTene. 

The  Goraco-aoromial  Ligament  is  a  broad,  thin,  flat  band  of  *  triangiilir 

shape  cxtenilM  tmnsversply  above  the  upper  part  of  the  sh  iMrr-joint,  lu  twoen 
the  coracoid  and  acromial  process^.  It  is  attached  by  its  a^.\  to  the  euminit  of 
the  acromion  just  in  front  of  the  articular  surface  for  the  cUvicle;  and  bj  its  broad 
biLso  to  the  whole  length  of  the  outer  border  of  the  coraooid  process.  Its  posterior 
fibre<  arc  dirof^tpH  oblifjucly  liackward  and  iii\N:ird,  its  antcrinr  filirn^  tninsvrr>.  lv 
inward.*  ThiH  ligament  completes  the  vault  formed  by  the  coracoid  and  aeroniion 
processes  for  the  protection  of  the  head  of  the  humerus.  It  is  in  relation  above 
with  the  clavicle  and  under  surface  of  the  Deltoid ;  below,  with  the  tendon  of  the 
Supraspinatus  muscle,  a  bursa  being  interpose«l.  Its  MTiterior  border  is  coiitinuMii.s 
■with  a  den«e  cellular  laniinn  thnt  passes  beneath  the  Deltoid  upon  the  tendons  of 
the  Supra-  and  Infra-spinatus  muscles. 

The  ^nraiumwae  or  Ooraooid  (supraftcapuhr)  Lifiramsnt  converts  the  saprm< 
scapular  notch  into  a  foranien.  It  is  a  thin  and  flat  fast  i cuius,  narrower  at  the 
micldlc  than  at  the  extremities,  attached  by  one  end  to  the  base  of  the  cnnjrnid  pro- 
cess, and  by  the  other  to  the  inner  extremity  of  the  scapular  notch.  The  supra- 
scapular nerve  passes  througli  the  foramen ;  the  supiuscapular  vessels  above  it.  [It 
is  sometimes  wholly  ossified?] 

IV.  Shotjldbb^oimt  (Fig.  251). 

The  Eboulder  is  an  enarthrodisl  or  ball-and-socket  joint.  The  bones  entering 
into  its  formation  are  the  large  globular  head  of  the  humerus,  received  into  the 
shallow  glenoid  cavity  of  the  scapula — an  armnjremont  which  pcrinitK  of  very  con- 
siderable movement,  whilst  the  joint  itself  is  protected  a*;ainst  displacement  by  the 
tendons  which  surround  it  and  by  atmospheric  pressure.  The  ligaments  have  nothing 
directly  to  do  with  maintaining  the  joint  surfaces  in  apposition ;  if  they  alone  remain, 
the  humerus  can  be  sejKirated  to  a  considerable  extent  from  the  glenoid  cavitv  :  their 
use,  therefore,  is  to  limit  the  anmunt  of  niovcmrnt.  [This  8e|iarati<tn  of  tho  Imnienis 
from  the  glenoid  cavity  is  at  its  maxiniiim  w  hen  the  humerus  is  halfway  bciweeu  ab- 
and  <»f-duction,  and  diminishes  as  we  appio.ush  either  extreme.  In  extreme  ah-  or 
a^l-duction  the  lower  or  upper  fibres  of  the  capsular  ligament  respectively  are  made 
teii'^e  and  hold  the  lnnH's  together.]  AIhivc  the  joint  is  prfitt  t  fcd  liy  an  arrlunl  \aidt 
formeii  by  the  under  surface  of  liie  coracoid  and  acrouu*>n  proccNses  and  the  coraco- 
acromial  ligament.  The  articular  surfaces  are  covered  by  a  layer  of  cartilage:  that 
on  the  head  of  the  humerus  is  thicker  at  the  centre  than  at  the  circumference*  the 
reverse  being  the  case  in  the  glenoid  cavity.  The  li^ments  of  the  shoulder  are  the 

Capsular.  Goraco-humeral. 
Glenoid.' 

The  Oapsular  Ligament  cuuipletely  encircles  the  articnifttion.  being  attached 

above  to  the  circumforcnco  of  the  glenoid  cavity  hoynnd  the  glenoid  liframent.  below 
to  the  anatomical  neck  of  the  humerus,  approaching  nearer  to  the  artitular  cartiln^ 
above  than  in-  the  rest  of  its  extent.  It  is  thicker  above  than  below,  remarkably 
loose  and  lax,  and  much  larger  and  longer  than  is  necessary  to  keep  the  bones  in 
contact,  allowing  them  t«»  be  separated  from  each  other  more  than  an  inch — an  evi- 
dent provision  for  that  «>xtrcine  free<lom  of  movement  which  is  |)cculiar  to  this  artic- 
ulation. Its  external  surface  is  strengthened  above  by  the  Suprasnioatus,  below  by 
the  lon^  head  of  the  Triceps*  externally  by  the  tendons  of  the  tnfnspiAatus  and 
Teres  mmor,  and  internally  by  the  tendon  of  the  Subscapniaris.  The  capsular  liga> 

'  The  long  tendon  of  origin  of  the  Birops  niiiM^-le  alrfv  acts  as  one  of  the  ligaments  of  ihU  joiaL 
ISw  the  olM«rv«uons  oo  p.  3U1  oa  ibe  function  of  the  muacloi  |i«8»ing  over  mora  Uuu»  one  joint. 


Digitized  by  Google 


SB  0  ULDER-J  01  NT. 


327 


■eot  nraally  presents  three  openings :  one  at  its  inner  side,  below  the  ooraooid  pro- 
eesi,  pnitiallj  filled  up  bjr  the  tenwrn  of  the  Snbttcapiilaris ;  it  establinlK  >  a  com- 
mnicntion  Ix'twctTi  the  pvnovial  niembrano  of  tho  joint  and  a  bursa  beneatli  tlie 
tendon  of  that  muscle.  The  .second,  wliich  is  not  constant,  is  at  the  outer  part, 
vheie  n  eommimication  sometimes  exists  between  the  joint  and  a  bursal  sac  belong- 
isg  l»  the  InftnsiHaatas  muscle.  The  third  is  seen  in  the  lower  border  of  the  liga- 
ment.  between  the  two  tuberosities,  for  the  pssaage  of  the  long  tendon  of  the  Biceps 
nuiK-le. 

The  cap«<uiar  ligament  is  strcngtiiened  bj  supplemental  bauds  in  uilditiun  to  the 
OenMO>bnmera]  or  aocessoiy  li^^ent,  which  is  usitally  described  as  a  distinct  8tmc> 
tore.  Some  of  these  are  situated  on  the  inner  side  of  the  joint,  wn  l  pass  from  the 
inner  CHlfjc  of  tli(>  ^lonoiil  cavity  to  the  lower  part  of  the  lesser  tubt  rtle  of  the  hu- 
merus. Uthei-s  are  situated  at  the  lower  part  of  the  joint,  and  pass  from  the  under 
edge  of  the  glenoid  cavity  to  the  under  part  of  the  neck  of  the  humerus. 

The  Oosaoo-liumeral  or  AcceaBOiy  Lisament  is  a  broad  band  which  strength- 
ens the  upper  part  of  the  capsidar  liiranient.  It  arises  from  the  outer  liorder  of  the 
(vimcdiil  pHK-css.  and  pju'iscs  obliquely  downwaid  and  outward  to  the  front  of  the 
^reat  tuberosity  of  the  humerus,  being  blended  with  the  tendon  of  the  iSupraspiua- 
tos  mosde.  Inis  ligament  is  intimat^  united  to  the  capsular  in  the  greater  part 
of  its  extent.  Some  of  the  fil  i  .  s  of  this  ligament  are  prolon^red  into  the  joint 
throii^rh  the  openiii;;  in  the  cajjsular  liiratnciit  for  the  tendon  of  tlic  l>i(  t  |>s.  and  are 
inserted  into  the  inner  margin  of  the  upper  end  of  the  bicipital  groove.  They  have 
been  called  the  gleno-hutneral  (Flood's)  ligament,  and  are  sup))08ed  to  oorteKpond 
widi  the  UganMntnm  teres  in  the  hip-joint. 

The  Glenoid  Ligament  is  a  fibro-cartilaginoiis  rim  attacheil  round  tin*  margin 
of  the  irh'iK'id  cavitv.  It  is  trian;^ular  on  section,  flu'  thickest  )H»iiioii  ht'iiifr  fixe<l 
to  the  circuiufereuce  of  the  cavity,  the  free  edge  being  thin  and  sharp,  it  is  con- 
tinuous above  with  the  long  tendon  of  the  Biceps  muscle,  which  bifurcates  at  the 
spperpart  of  the  cavity  into  two  &8ciculi  encircling  the  margin  of  the  glenoid  cavity 
an«l  iinitlivj  at  its  lower  part.  This  lignm«'iit  dtn^peiis  the  cavity  for  articulation  and 
pmtects  the  eilges  of  the  bone.    It  is  linetl  by  the  .synovial  membrane* 

The  synovial  membrane  is  reflected  from  the  margin  of  the  glenoid  cavi^  OTcr 

[Fio.  2S2. 


Vtitical  Seetioas  tllK>a«ti  the  Shoulder-Joint,  tbe  arm  being  rertiral  (Fig.  25.:)  and  borlKmUl  (Fik.  2:>3):  sbp. 
!«"d(>aafintpiMBiiwttn:  o,  deltoid :  b,  tendon  of  long  bead  of  bleep* ;  ksc.  eulMMipalaria :  T.  (cndon  of  long 
>Md«r  Metps:  *,  iMMtenor  dranufleic  wierr  •ad  elienaifles  aenre;  tx,  teres  u^lor  (Heole).] 

thelbriHsartilaginous  rim  surrounding  it;  it  is  then  reflected  over  the  internal  sur- 
^  of  the  capsular  ligament,  covers  the  lower  part  and  sides  of  the  neck  of  die 

DuiDeniK,  and  is  continued  a  short  distance  over  the  cartilage  covering  the  head  of 

tiif' lone.   The  lonjr  tendon  of  the  Biceps  muscle  wlTK-h  ]ias«es  thrnnfrh  tlie  capsular 
Dent  is  enclosed  in  a  tubular  sheath  of  synovial  membrane,  which  is  reflected 
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upon  it  at  the  point  where  it  perforates  the  capsule,  and  is  continued  around  it  as 

far  as  the  suramit  of  the  glenoid  cavity.  The  tendon  of  the  BicejMi  is  thttt  enabled 
to  traverse  the  articidation,  but  it  is  not  contained  in  the  interior  of  the  synovial 
cavity.  Tbe  synovial  membrane  communicates  witli  a  lafj^e  bursal  sac  beneutb  tbe 
tendon  of  the  Sabscapnlaris  by  an  opening  at  the  inner  side  of  Ihe  capsular  Uga> 
ment;  it  also  occasionally  oommunicates  with  another  bursal  sac  beneath  the  tend«>Q 
of  the  InfrasjMii:i'ns  thniiif^h  an  orifice  at  its  outer  part.  A  tiiinl  Imr'^al  sac,  wliicli 
does  not  cuummnaate  with  the  joint,  is  placed  between  the  under  ivurface  of  the 
Deltoid  and  the  outer  surface  of  the  capsule. 

The  ilftMc^M  in  relation  with  the  joint  are— above,  the  Supraspinatus:  below, 
the  long  head  of  the  Triceps;  internally,  the  Subscapularis ;  externally,  the  Infra- 
spinatus and  Teres  minor;  within,  the  long  tendon  of  the  Bireps.  Tht-  i>rlt<>i<l  is 
placed  most  externally,  and  covers  tbe  articulation  on  its  outer  side  as  well  as  in 
front  and  behind. 

The  Arteries  supplying  the  joint  are  articular  branches  of  the  anterior  and  poiH 

terior  circumflex  and  supntscapnlar. 

Tbe  Nerve*  are  derived  from  the  circumtlex  and  suprascapular. 

Actions. — ^The  shoulder-joint  is  capable  of  movement  in  every  direction,  forward, 
backward,  abduction,  adduction,  circumduction,  and  rotation.  The  humerus  is  dnwn 
forward  by  the  Pectoralis  major,  anterior  fibres  of  the  Deltoid,  Coraco-brachialis, 
and  by  the  Biceps  when  the  elbow  is  fixed;  backward,  by  t)ie  Latissimus  dor^i. 
Teres  major,  posterior  fibres  of  the  Deltoid,  and  by  tbe  Triceps  when  the  elbow  » 
fixed ;  it  is  abdueted  (elevated)  by  the  I>eltoid  and  Snpraspinatus ;  it  is  addu4ftitd 
(depressed)  by  the  Subscapularis,  Pectoralis  major,  LatissiauLs  dorsi,  and  Tt  re» 
major;  it  is  rotated  outward  by  the  Infraspinatus  and  Teres  minor:  and  it  is 
rotated  inward  by  the  8ul)scapularis,  Latissimus  dorsi,  an<l  Teres  major. 

The  moat  striCing  peculiarities  in  this  joint  are — 1,  The  large  sixe  of  the  head 
of  the  humerus  in  comparison  with  the  depth  of  the  glenoid  cavity«  even  when  8Qp> 
plemented  by  the  glenoid  ligament;  2,  the  looseness  of  the  capsule  of  the  joint; 
3,  the  intimate  connection  of  the  capsule  with  the  muscles  attaehe<l  to  the  head  of 
the  humerus ;  4,  the  peculiar  relation  of  the  bicef^  tendon  to  the  joinU 

It  is  in  consequence  of  the  relative  sise  of  the  two  articular  surfiices  that  the 
joint  eiyoys  such  free  movement  in  every  possible  diret  tion.  When  these  move> 
ments  of  the  arm  are  arrested  in  the  slionl  lci  -jiiiiit  l»y  the  enntaet  of  the  bony  sur- 
faces and  by  the  tension  of  the  correhponding  fibres  uf  the  capsule,  together  with 
that  of  tbe  muscles  acting  as  accmory  ligaments,  they  can  be  carried  considerably 
fiurther  by  the  movements  of  the  scapula,  involving,  of  course,  motion  at  theacrmnio- 
and  sterno-elavicular  joints.  Tliese  joints  are  therefore  to  be  regarded  as  acc<'s<ory 
structures  to  the  shoulder-joint.'  The  extent  of  these  movements  of  the  scapula  is 
very  considerable,  especially  in  extreme  elevation  of  the  arm ;  which  movement  is 
best  accomplished  when  the  arm  is  thrown  somewhat  forward,  since  the  articular 
surfiice  of  the  humerus  is  broader  in  the  middle  than  at  either  end,  especially  the 
lower,  80  that  tlie  ran<ro  of  elevation  dire<'tly  ffirward  is  loss,  nntl  that  directly  back- 
ward still  more  restricted.  The  great  width  of  the  central  |MM  tjon  of  the  humeri! 
head  also  allows  of  very  free  horizontal  movement  when  the  arm  is  raised  to  u  right 
ande;  in  which  movement  the  arch  formed  by  the  acromion,  the  coracoid  proc«aa« 
atid  the  coraeo-aeroinial  ligament  constitutes  a  sort  of  supplemental  articular  cavity 
for  the  head  of  the  bone. 

1'he  looseness  of  the  capsule  is  so  great  that  tbe  arm  will  fall  about  an  inch 
from  the  scapula  when  the  muscles  are  dissected  from  the  capsular  ligament  and 
an  opening  made  in  it  to  remove  the  atmospheric  pressure.  The  movements  of 
the  joint,  tlii-nfore,  are  not  re^'ulatfd  hv  tlif  capsule  sf>  Tnue}>  as  bv  tl;e  surmund- 
iog  muscles  and  by  the  pressure  of  the  atmosphere — an  arrangement  which  •*  n  n- 
deiB  the  movements  of  the  joint  much  more  easy  than  thev  would  otherwise  have 
been,  and  permits  a  swinging,  p*  n  Julum-like  vibration  of  the  limb  when  the  mus- 
cles are  at  rest "  (Hampliry).    The  fact  also  that  in  all  ordinary  posittons  of  the 

*  See  pp.  322,  321. 
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joint  the  ca^ule  is  not  put  on  the  stretch  enables  the  arm  to  move  freely  in  all 
diractjoikB.   Bxtreme  movemmte  are  checked  by  the  tension  of  appropriate  ^rtiona 

of  the  capsule,  sa  well  as  by  the  interlocking  of  the  bones.  Thus  it  is  said  that 
" abduction  h  checked  by  tlio  contncr  of  the  great  tnhorosity  with  the  upf>er  e<lge 
of  the  glenoid  cavity  ;  adduction,  by  the  tension  of  the  coruco-humeral  ligaments  " 
(fieaunis  et  Bouchard). 

[Nothing  is  more  striking  in  the  anatomy  of  the  back,  when  studied  in  the 
firing  model,  than  this  mobility  of  the  scapula  and  its  influence  on  the  form  of  the 
mmk.  Shrugging  one  shoiihler  shows,  by  comparison,  the  vertical  movement;  when 
(hf  anil  is  rai.«iCfl  to  about  thirty  degrees^  the  scaptila  nlmidy  bc^rins  to  t:ike  part  in 
ihe  movement,  and  by  the  time  the  arms  are  well  thrown  forward  or  upward  the  dis- 
tiuee  between  the  two  inferior  angles  has  been  increased  by  as  miidi  as  ten  or  twelve 
behes,  the  inferior  angles  being  dbplaced  to  the  sides  of  the  thorax,  and  the  direction 
of  the  vertebral  borders  and  the  spine  of  the  scapula  is  entirely  changed,  while  the 
b;ick.  which  foniierly  allowed  the  merged  otitlinesof  thescnpula  niifl  \\>  muscles,  is  flat- 
tened and  almost  smooth  ;  leaning  the  weight  on  one  arm  or  on  a  crutch  hhows  its 

Essive  mobility  by  pressure  and  the  disparit^r  of  the  two  sides  to  great  advantage.  In 
iebael  Angelo's  statues  on  Julian  de  Medici's  tomb  in  Florence,  Sir  Charles  Bell 
has  noticed  the  correctness  of  the  anatomy  on  this  point.  Mr.  Wag.«taffe  {Uumnn 
Osteology)  has  called  attention  to  the  grent  advantage  that  this  mobility  of"  M 
s<*apiila  L'ives  in  inorensing  the  usefulness  of  the  arm  by  its  acting  as  a  "shiitiug 
fulcrum,  and  well  compares  this  to  the  advantage  given  the  modern  oarsman  by 
tbe  sliding  seat." 

The  mobility  of  the  scapula  is  of  the  greatest  use  in  ankylosis  of  the  shoulder- 
j'^'int.  diminishing  to  a  large  extent  the  loi^s  of  usefulness  resulting  from  the  iinmo- 
bility.  Whenever  there  is  unequal  prominence  of  the  scapulae  the  spine  should  be 
examined  for  curvature.^ 

The  intimate  union  of  the  tendons  of  the  four  short  muscles  with  the  capsule 
eonverta  these  muscles  into  elastic  and  spontaneously  acting  ligaments  of  the  joint, 
and  it  is  regarded  as  being  al^o  intended  to  prevent  the  folds  into  which  all  ])ortions 
of  tlie  cri|i>^iilt'  would  alternately  tall  in  the  varying  positions  of  the  joint  from  being 
ibnven  between  the  bones  by  the  ))re.'^auve  of  the  atmosphere. 

The  peculiar  relations  of  the  Biceps  tendon  to  the  shoulder-ioint  appear  to  sub- 
flenre  various  purposes.  In  the  first  place^  by  its  connection  with  both  me  shoulder 
and  elbow  the  muscle  harmoui/es  the  action  of  the  two  joints  and  acts  as  an  elastic 
ligament  in  all  positions,  in  the  manner  previously  adverte<l  to.'  Next  it  strength- 
ens the  upper  part  of  the  articular  cavity,  and  prevents  the  head  of  the  liunierus 
frcim  being  pressed  up  against  the  acromion  process  when  the  <leltoid  contracts, 
instead  of  forming  the  centre  of  motion  in  the  glenoid  cavity.  By  itR  passage 
along  the  bicipital  groove  it  assists  in  rendering  the  head  of  the  hunu  t  us  steady 
in  the  vaiious  movements  of  the  arm  and  foreann.  To  these  offices  Prof.  Humphry 
adds  that  it  a.s.sistf»  the  Supra-  and  Infra-.'*pinatus  muscles  to  cause  the  head  of  the 
liumerus  to  revolve  in  the  glenoid  cavity  when  the  arm  is  rai.«»ed  from  the  side,  and 
tbat  it  holds  the  head  of  the  humerus  firmly  in  contact  with  the  glenoid  cavity,  and 
prevents  its  slipping  over  the  lower  edge  of  the  cavity,  or  being  displaced  by  the 
'action  of  tlie  Latiasimus  dotsi  and  Pectoratis  major  when  the  arm  is  raised  from  the 
ade,  as  in  climbing  and  many  other  movements." 

V.  Blbow-joxht. 

The  Elbow  is  a  gmglymm  or  liiuge-jotnt.    The  bones  entering  into  its  fomuK' 

tion  are  the  trochlear  surface  of  the  huniern?*,  which  is  received  in  the  ;rreater  sig- 
Hioid  cavity  of  the  ulna,  and  admit.s  ot"  the  movements  peculiar  to  this  joint,  those 
of  flexion  and  extension,  wlnlst  the  cup-shaped  depression  on  the  head  of  the  radius 
articslates  with  the  lesser  or  radial  bead  of  the  humerus,  and  the  circumference  of 
^  head  of  die  radiua  with  the  lesser  sigmoid  cavity  of  the  ulna,  allowing  of  the 

>  See  p.  301. 
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movement  of  rotation  of  the  radius  on  the  ulna,  the  chief  action  of  the  saperior 

radio-ulnar  articulation.    [For  the  angle  formed  at  the  elbow  between  the  arm  and 
forearm,  see  p.  24'2.]    The  articular  surfaces  are  covered  with  a  thin  lajer  of 
tilage  and  connecteu  together  by  the  following  ligaments : 

Anterior.  Internal  Lateral. 

Posterior.  External  Lateral. 


FiQ.  261 


The  orbicular  ligament  of  the  upper  radio-ulnar  articulation  must  also  be 

reckoned  among  the  ligaments  of  the 
eli>ow. 

The  Anterior  Li^rt^ment  (Fig.  2:'»4)  is 
a  broad  and  thin  fibrous  layer  which  co>  er< 
the  anterior  surface  of  the  joint.  It  is  at- 
tached to  the  front  of  tiie  internal  condyle 
and  to  the  firont  of  the  himierus  immediat^j 
above  the  eoronoid  fossa;  below,  to  the  nn- 
terior  surface  of  the  eoronoid  process  nf  the 
ulna  and  orbicular  ligament,  being  contin- 
noua  on  each  side  with  the  lateral  li^ments. 
Its  superficial  oblique  fibres  pass  from  the 
inner  condyle  »>f  the  huuienis  outward  to  the 
orbicular  ligautent.  The  middle  tibres,  ver- 
tical in  direction,  pase  from  the  upper  part 
of  the  eoronoid  depression,  and  become  partly 
blended  with  the  |)riH'e<lin;z.  but  mainly  in- 
8erte<J  into  the  anterior  .surface  of  the  eoro- 
noid process.  A  third  or  transverse  .net  in- 
tersects these  at  right  angles.  This  ligainrat 
is  in  relation  in  front  with  the  Brachialis  an- 
ticus;  hehin<l  with  the  synovial  membrane. 

The  Posterior  Ligament  (Fig.  2i>r>)  is  a 
thin  and  loose  membranous  fold  attached 
above  to  the  lower  end  of  the  humerus, 
immo<liatelv  above  the  ohvranon  fo^^a  ;  he- 
low  to  the  margin  of  the  olecranon.  The 
superficial  or  transverse  fibres  pass  between 
the  adjacent  margins  of  the  olecranon  fossa* 
The  de<^p<'r  portion  consists  of  vertical  fibres 
which  |iass  firim  the  upper  part  <>f  the  ole- 
cranon fosi<>a  to  the  margin  of  the  (^liecrauou. 
This  li^ment  is  in  relation  behind  with  the 
tendon  of  the  Triceps  and  the  Anooneos;  in 
front  wiih  the  synovial  iiH  inbrane. 
The  Internal  Lateral  Ligament  (Fig.  'I'A)  is  a  thick  triangular  band  con- 
sisting of  two  distinct  ]H»rtions,  an  anterior  and  a  posterior.  The  anterior  portion, 
directed  obliquely  forward,  is  attached  above,  b^  its  a{»ex,  to  the  front  part  of  the 
internal  condyle  of  the  humerus,  and  below,  by  its  broail  base,  to  the  inner  margin 
of  tlie  eoronoid  process.  The  pngtrrhr  portion,  also  of  triatiL'nlar  form,  is  atf.achfsl 
above,  by  its  apex,  to  the  lower  and  back  part  of  the  internal  condyle ;  below  to 
the  inner  marsin  of  the  olecranon.  This  ligament  is  in  relation  internally  with  th« 
Tricejts  and  Flexor  carpi  ulnaris  muscles  and  the  ulnar  nerve. 

The  External  Lateral  Ligrament  (Fig.  2.^)5)  is  a  short  and  narrow  fibri»us  fa-s- 
ciculus  less  distinct  than  the  internal,  attached  above  to  a  depression  beli>w  the 
external  condyle  of  the  humerus;  below  to  the  orbicular  ligament,  some  of  its  must 
posterior  fibres  passing  over  that  ligament  to  be  inserted  into  the  outor  margin  of 
the  ulna.  This  ligament  is  intimately  blended  with  the  tendon  of  origin  of  1^ 
Supinator  brevis  muscle. 


L«ft  Slbow-Jolnt,  abowing  aaMrlor  and  tatamal 

llgameuts. 
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The  synovial  membrane  is  very  extensive.     It  covers  the  ntai^pn  of  the 
tftindMr  stirfiMe  of  the  hmnenM  and  lines  the 
coronoid  and  olecranon  fossae  on  that  bone ;  firom  Fio.  25R. 

thfiw  pmnts  it  is  reflected  over  the  anterior,  pos- 
terior, and  lateral  ligaments,  and  forms  a  pouch 
between  the  lesser  sigmoid  cavity,  the  internal 
sorfiu^  of  the  orbicular  ligament,  and  the  circum- 
ferenee  of  the  head  of  the  radius. 

The  MuMcUt  in  relation  with  the  joint  are— in 
front,  the  Brachialis  anticus;  behind,  the  Triceps 
an'l  Anconeus;  externally,  the  Supinator  hrevis 
and  the  commuu  tendon  ot'  origin  of  the  Extensor 
muaclee ;  internally,  the  common  tendon  of  origin 
of  the  Flexor  miuwles  and  the  Flexor  carpi  ulna- 
ris  with  tlie  ulnar  nerve. 

The  Artn  ii  X  sup]>lying  the  joint  an*  derived 
from  the  coniuiunicatiug  branches  between  the 
nperior  profimda,  inferior  profunda,  and  anasto* 
motk  brancheB  of  the  brachial  with  the  anterior, 
posterior,  and  interosseous  recurrent  branches  of 
thfrolnar  and  the  recurrent  branch  of  the  radial. 
These  vessels  form  a  complete  chain  of  inoscula- 
tion around  the  joint. 

The  Nerve*  are  derived  from  the  ulnar  aa  it 
puses  between  the  internal  condyle  and  the  ole- 
cranon, and  a  few  filaments  from  the  musculo- 
cutaneitus. 

Actions. — The  elbow-joint  comprises  three 
Cerent  portions — ^vis.  the  joint  between  the 
ulna  and  humerus,  that  between  the  head  of 
the  nidius  and  the  liumems^  and  the  su])enor 
radio-uliiar  articulation,  described  below.  All 
these  urticuiur  surfaces  are  invested  by  a  cum- 
Bon  synovial  membrane,  and  the  movements  of  the  whole  joint  nhould  be  studied 


Left  £lbuw-jolat,  showing  pusteriur  huiI 
ezt«raal  Ugameati. 


[l"u..  iiOO. 


[Fio.  257. 


throngb  the  Elbow-jotnt  in  eztemhm  (Fl|r.  IBS)  and  flexion  (Tig.  257) :  b,  trodon  of  bicepa :  c,  amoTlAi 

tmm  orer  oleenuton  (H«iile).] 

together.   The  combination  of  the  movements  of  flexion  and  extension  of  the  fi>i«- 
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arm  with  those  of  pronation  and  supination  of  the  hand,  which  is  ensured  by  the  two 
beiii^j;  performed  at  the  same  joint,  is  essential  to  the  accuracy  of  the  various  minntft 
movcnnents  of  the  hand. 

Tiio  portion  of  the  joint  hetwoon  the  ulna  aiul  humonis  is  a  simple  hinge-joint, 
and  allows  of  niovtnients  of  flexion  and  extension  only.  The  shape  of  the  trochlear 
suri'ace  of  the  httinerus,  with  its  prominences  and  depressions  accurately  a<iapte*i  to 
tiie  opposing  surfiftces  of  the  otecranoD,  prevents  any  lateral  movement.  Tn  the  ordi- 
nary position  assumed  by  the  humerus  when  re^tini;  on  the  prominent  init  iiial  con- 
dyle this  direct  movement  of  flexion  carries  the  hand  inward  toward  the  chest  and 
mouth.  Flcrion  is  prodiicetl  by  the  action  of  the  Biceps  and  Brachialis  anticiu^ 
assisted  by  the  muscles  arising  from  the  internal  condyle  of  the  humerus  and  the 
Supinator  longus  ;  extemwti^  by  the  Triceps  and  Anconeus,  assisted  by  the  extenaon 
of  the  wrist  and  by  the  Extensor  eommunis  digitomm  and  Extensor 'minimi  digiti. 

The  joint  between  the  head  of  the  radius  and  the  capitellum  or  radial  bead  of 
the  hinnpru*5  is.  an  nrthrodial  joint.  The  bony  surfaces  would  of  tlicnisoh  c<  consti- 
tute iin  eniii  thro.Hi.H,  and  fillow  of  movement  in  all  ilirevitions,  were  it  not  lor  the 
orbicular  ligament  by  which  the  head  of  the  radiu.s  is  bound  down  hrmly  to  the 
sigmoid  cavity  of  the  ulna,  and  which  prevmts  any  separation  of  the  two  bonei 
laterally.  It  is  to  the  samt^  ligament  that  the  head  of  tne  tadius  owes  its  security 
from  dislocation,  \vliioh  would  othci  constantly  occur  as  a  conspquence  of  the 
.shsillowno!*!*  of  tlif  rup-like  surface  on  the  hea4  of  the  radius.  In  fact,  but  for  this 
li";ament  the  tendon  of  the  biceps  would  be  liable  to  pull  the  head  of  the  radius  out 
of  the  joint.^  In  complete  extension  the  head  of  the  radius  glides  so  fiir  back  on 
the  outer  condyh-  that  itA  edge  is  plainly  felt  at  the  back  of  the  joint. 

In  combination  with  any  |K)sition  of  flexion  or  extension  the  head  of  the  radius 
can  he  rotated  in  the  upj>er  i  :olin-nlnar  joint,  carrying  the  hand  with  it.  The  hand 
is  articulated  to  the  lower  surtacu  of  the  radius  only,  and  the  concave  or  sigmoid 
surface  on  the  lower  end  of  the  radius  traveb  round  the  lower  end  of  the  ulna. 
The  latter  bone  Is  excluded  from  the  wrist-joint  (as  will  be  seen  in  the  sequel)  by 
the  triangular  fibro-cartilage.  TIius,  rotation  of  the  head  of  the  laditts  round  an 
axia  which  passes  throujih  the  pxt(»rnnl  contlylc  of  the  humerus  imparts  rircnkr 
movement  to  the  hand  through  a  very  considerable  arc.  If  it  is  neces,sary  to  turn 
the  hand  upward  and  downward  without  changing  its  place  (as  in  using  a  cork- 
screw), this  circular  movement  is  obviated  by  rapid  instinctive  compensating 
changes  in  the  position  of  the  elbow. 

[Mr.  Ilcniy  ^Innis  ( A  iKiffUHj/  of  the  Joint  A  Im^'  <":in<'d  attention  to  the  fact  that 
the  humerus  and  lilna  oiten  act  x\<  one  rigid  rod,  which  lie  calls  the  humero-ulnar 
shaft."  By  its  rotation  at  the  shoulder  it  materially  addss  to  iIk;  ningc  of  rotation 
of  the  hand,  which  would  otherwise  be  limited  strictly  to  that  of  the  radius  on  the 
ulna.  Besides  this,  as  he  notes  es})ecially,  it  has  been  entirely  overlooke<l  that  this 
"humero-ulnar  shaft  "  wlien  the  hand  is  fixed  also  rotates  as  a  whole  on  the  head 
of  the  rndins  as  a  c  entre,  thus  adding  to  the  mobilitv  of  the. shoulder.  This  action 
is  well  seen  in  vaulting,  or  in  walking  round  a  chair  while  one  hand  is  firmly  fixed 
on  its  back.  The  muscles  which  rotate  the  humerus  will  also  rotate  the  ulnar  poc^ 
tion  of  thb  humero-ulnAr  shaft;  and  some  of  the  muscles  which  rotate  the  radius 
will,  when  the  hand  is  fixed,  have  the  reverse  action  on  the  ulna,  and  through  it  on 
the  humerus.] 

VL  RaDIO-DIiNAB  ABnOTTLAnONB. 

The  ni  ficiilation  of  the  radius  with  the  ulna  is  eflccted  by  ligaments  whidi  con- 
nect together  b(»t1i  exfrenilties  as  well  as  the  shafts  of  these  bones.  They  mny. 
consetjiienriy.  1»c  suImIIn  i(k'd  into  three  sets:  1,  The  superior  radio  ulnar,  which 
is  a  portion  of  the  ell»o\v-joint ;  2,  the  middle  radio-uluar;  and,  3,  the  inferior 
ra(l|o-ulnar  articulations. 

*  Hmiphry,  op.  at.,  p.  419. 
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1.  SUPRRIOR  RaDIO>VLNAR  ARTICULATION. 

TliiH  urticulation  is  a  lateral  ghi^U  mm  (tiiarthrodia  rotatoria).  The  bones  ciiter- 
fag  into  ite  formation  are  the  inner  side  of  the  circumference  of  the  head  of  the  mdius 
ntatisg  within  the  lesser  siigraoid  cavity  of  t!>e  ulna.  Tlietk*  !^ui  fares  are  covere<l  with 
«riil}i2e,  and  inves^ted  with  a  duplicature  of  synovial  nicnilMaiii-  <  <»iitiniinus  with  that 
wluch  Imej*  the  elbow-joint.    Its  onlv  ligament  ib  the  anmilnr  or  nrbirular. 

The  Orblonlar  Ligrament  (Fig.  :^')5)  is  a  strong,  flat  band  of  ligamentons  fibres 
which  surrounds  the  head  of  the  mdiu$<  aind  retains  it  in  firm  connection  with  the 
le«spr  .sigmoid  ciivitv  of  the  ulna.  It  forms  altout  foiir-fiftli'^  of  a  ti'>roM<  riM2 
attached  by  each  end  to  the  extremities  of  the  lesser  sigmoid  cavity,  and  h  broader 
at  the  upper  part  of  its  circumference  than  below,  by  which  means  the  head  of  the 
ndius  is  more  securely  held  in  its  position.  Its  outer  jtnrfaee  is  strengthened  by 
the  extenial  lateral  ligjunent  of  the  elbow,  and  affords  origin  to  part  of  the  Supinator 
brevis  muscle.     Its  innrr  mtrfaci'  is  smooth  and  lined  Vty  synovial  ni<*Tnbranr. 

ACTIONB. — The  movement  which  takes  ]»iace  in  this  articulation  is  limited  to 
rotation  of  the  head  of  the  radius  within  the  orbicular  ligament  and  upon  the  lesser 
sigmoid  cavity  of  the  ulna,  rotation  foward  being  called  pronatinn;  rotation  back- 
ward, supination.  Supinad'oi  is  peiforinrd  by  the  Biceps.  Supinator  brevis.  and 
Supinator  longus,  a.«<siste<l  to  a  !?light  extent  by  the  Extensor  muscles  of  the  thumb* 
Proaation  is  performed  by  the  Pronator  radii  teres  and  the  Pronator  quadratus. 

2.  MlBDLB  RaDIO-ULNAR  ARTICULATION. 

The  interval  between  the  sbafU  of  the  radius  ami  ulna  is  occupied  by  two  liga- 
ments: 

Oblique.  Interosseous. 

The  Oblique  or  Bound  Ugamont  (Fig.  254)  is  a  small,  round  fibrous  cord 
which  extends  obliquely'  downward  and  outward  from  the  tubercle  of  the  ulna  at 
the  base  of  the  coronoid  process  to  the  radius  a  little  below  the  bicipital  tuberosity. 
Its  fibres  run  in  the  opposite  direction  to  those  of  the  interosseous  ligament,  ami  it 
appears  to  be  placed  as  a  substitute  for  it  in  the  u])per  part  of  the  interosseous  inter* 
val.    This  ligament  is  sometimes  wanting. 

The  Interosseous  Membrane  [w^k  !;  act.s  a.sa  ligament]  is  a  broad  ami  thin  plane 
of  aponeurotic  fibres  descending  oblinucly  downward  and  inward  from  the  interosseous 
ridge  on  the  radius  to  that  on  the  ulna  [and  so  suppt)rts  the  humero-ulnar  shaft  when 
the  weight  com^  on  the  handl.  It  is  deficient  above,  commencing  about  an  inch 
benesiih  the  tubercle  of  the  rauiu.s,  is  broader  in  the  middle  than  at  either  extremity, 
and  prp<ont«  an  oval  aperture  just  above  its  lower  margin  for  the  passage  of  the  ante- 
rior inierosse«^us  vessels  to  the  back  of  the  forearm.  This  ligament  serves  to  connect 
the  bones  and  to  increase  the  extent  of  surface  for  the  attachment  of  the  deep  mus- 
cles. Between  its  upper  border  and  the  oblique  ligament  an  interval  exists  through 
wliich  the  posterior  intcros><f»ons  vf«<»«pls  Two  or  three  fibroii«  luiiids  are  occa- 

sionally found  on  the  posteri*»r  surface  of  this  membrane  which  descend  obliquely 
from  tiie  ulna  toward  the  radius,  and  which  have,  consequently,  a  direction  contrarv 
to  that  of  the  other  fibres.  It  is  in  relation  in  front  by  its  upper  three-fourths  with 
the  Flexor  lonirns  pollicis  on  the  outer  side,  and  with  the  Flexor  profundus  digitorum 
on  the  inner,  lying  upon  the  interval  between  which  are  the  anterior  interos.'ieous 
vessels  and  nerve;  by  its  lower  fourth,  with  the  Pronator  quadratus;  behind^  with 
the  Supinator  brevis,  Extensor  ossis  metacarpi  ]>ollicis,  Extensor  primi  Intemodii 
poUicis,  Extcn.sor  secundi  intemodii  pollicis.  Extensor  indicia;  and,  near  the  wrist, 
with  the  anterior  interosseous  artery  and  posterior  interosseous  nerve. 

3.  Inferior  Kadio-ulnar  Abticitlatiox, 

This  is  a  lateral  ginglymns  (iliarthrodia  rotatoria)  formed  by  the  head  of  the 
(iloa  received  into  the  sigmoid  cavity  at  the  inner  side  of  the  lower  end  of  the  radius. 
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The  articular  surfaces  are  oovered  by  a  thin  layor  of  cartilage  and  oonnected  together 
by  the  following  ligaments : 

Anterior  Radio-nlnar. 
Posterior  Radio-ulnar. 
Triangular  Xnterarticular  Fibro-cartilage. 

« 

The  Anterior  Badio-tdnar  Lig-ament  (Fi^.  258)  is  a  narrow  band  of  fibres 
extending  from  tiie  anterior  margin  of  the  sigmoid  cavity  of  the  radius  to  the  ante> 
rior  surface  of  the  head  of  the  uiua. 

The  Boflteiior  Radio-iilnar  Lierament  (Fig.  259)  extends  between  similar 

point.s  on  the  |)Osterior  jiurfat'e  (»f  the  articulation. 

The  Triangiilar  Fibro-cartilage  (Fig.  -•>•'.  p.  is  place<l  tninsversely 

beneath  the  head  of  the  ulna,  biuUmg  the  lower  end  of  this  bone  and  radius  firmly 


Fro.  m 


LieuMnti  of  WrlM  sad  Hud*  antsrlor  vtow. 


together.  Its  circutnference  is  thicker  than  its  centre,  which  is  thin  and  occasion- 
ally perforated.  It  is  attached  by  its  apex  to  a  depression  which  separates  the  sty- 
loid process  of  the  nlna  from  the  head  of  that  bone,  and  by  its  base,  which  is  thin, 
to  the  prominent  edge  of  the  radius,  which  .separates  the  sigmoid  cavity  from  the 
carpal  articulating  surface.  Its  lateial  margins  are  united  to  the  ligaments  of  the 
wrist^oint.  Its  upper  surface^  smooth  and  concave,  articulates  with  the  head  of 
the  nfna,  forming  an  arthrodial  joint ;  its  under  turfaee^  also  concave  and  nnoodi, 
forms  part  of  the  wrist-joint  and  articulates  with  the  cuneiform  bone.  Both  surfaces 
are  litied  l)y  a  synovial  memltrane — tlie  upper  surfa<'e  by  one  peculiar  to  the  radio- 
ulnar articulation,  the  under  surface  by  the  synovial  membrane  of  the  wrist. 

The  eynovial  membrane  (Fig.  260)  of  this  articulation  ha^  been  called,  froBB 
its  extreme  looseness,  the  tnenArana  Mcciformi9;  it  extends  horisontally  inward 
lu'twoen  the  head  of  the  ulna  and  the  interarticular  fibro-cartilage,  and  upwanl 
between  the  radius  and  the  ulna,  fonning  here  a  very  loose  enl-de-sac.  [This  laxity 
of  the  synovial  membrane  is  necessary,  in  consecjuence  of  the  large  range  of  move- 
ment in  pro-  and  snpi-nation.]  The  quantity  of  ^ynovia  which  it  contains  is  osnally 
considerable.  When  the  fibro-cartilage  is  perforated  the  synovial  membrane  is  con- 
tinttOQS  with  that  which  lines  the  wrist. 
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Actions. — ^Tbe  arnuigein«it  in  the  inferior  nidio-alnar  uticuladon  is  just  the 

reveree  of  that  between  the  two  bone.s  above:  iiKiiion  is  limited  to  rotation  of  the 
radius  ronu  l  the  head  <»f' the  ulna,  rotation  forwartl  heing  terineil  jironafinn,  rotation 
bickwanl  Hu^inalum.    In  pronatiou  the  biguioid  cavity*  glides  forward  on  the  artio> 

Fio.  m 


Ugunenui  of  WrlM  kiul  lUnd,  pusbtrlor  view. 


iiltr  edge  of  the  ulna ;  in  supination  it  rolls  in  the  oppo8ite  direction,  the  extent  of 
dieae  movements  being  limited  by  the  anterior  and  posterior  ligaments.  It  will 

He  !<een  that  in  pronation  and  Hupination  of  the  forearm  and  hand  tlic  radius  describes 
a  segment  of  a  cone,  the  axis  of  which  extends  from  the  centre  of  the  head  of  the 
nuliua  to  the  styloid  process  of  the  uina.' 


Vn.  Radiocarpal  or  Wrist-joint. 

The  Wrist  is  a  coudyioid  articulation.  The  parts  entering  into  its  formation  are 
tlie  lower  end  of  the  radius  and  under  surface  or  the  triangular  interurticnlar  fibro- 
cartilage,  which  f<mn  together  the  receiving  cavity,  consisting  of  a  transversely  ellip- 

ti<  III  concave  surface,  and  the  scaplmid,  semilunar,  and  cunoifonn  hones,  which  form 
tiic  (oridyle.  The  surface  of  the  radius  is  subdiviile<l  into  two  parts  l»y  a  line  extend- 
ing from  before  backward;  and  these,  together  with  the  interarticular  cartihige, 
mm  three  fiusets,  one  for  each  carpal  bone.  The  three  cupal  bones  are  connected 
together,  and  form  a  conYez  snrface  which  is  received  into  the  concavity  above- 
men  t  ion  •■<!.  All  the  bony  surfaces  of  the  articulation  are  covered  with  cartilage, 
and  cnnnccted  together  by  the  following  lijxaments : 

'  [The  lower  end  of  this  ans  is  nUker  the  centre  of  the  head  of  the  alna,  and  if  prolonged  would 
vm  tlirongh  the  ring-finger.   '*The  head  of  the  rwlins  h  no  disposed  in  relation  to  th«  eigmoid  rav- 

ity  of  the  lower  extremity  that  tlie  axis  of  the  fornier.  if  prnloinrt'<i  down wanl,  falls  tiixm  the  cvntlV 
of  tht:  circle  of  which  the  latter  is  i\  sei'ineni "'  ( Ward ) — a  necemitv,  in  fact,  if  the  head  of  the  radiu*. 

rmil  leoently  it  Ium  been  almoet  anivenailj  taught  that  in  rotatioa  it  is  the  ndiiis  which 
rvTolTea  and  the  ulna  which  remains  at  rest.   Profewor  Heiberg  of  Christiania  has.  however,  come 

to  the  conclusion  tJiat  the  "rotation  of  the  fore.Tmi  is  <hie  to  the  loriihiiied  and  (timplernentarv  riiove- 
Bienlii  of  the  two  Ixines.  hotli  of  which  rotate."  'i'l»tni>;li  tlii-s  in  prohahly  not  the  ca.se,  tiiere  is  no 
diiiil.t  tli:it  tlie  lower  end  of  the  ulna  is  not  stationary,  hot  nnderKt>i"s  a  eertain  anioniit  of  lateral 
nioveitieni  during  the  acts  of  pronation  and  wipinatioo  of  the  fureftrm.  Dr.  Cathcart  Itelieves  thai 
Utu  mcv^nient  takes  place  prindually  at  the  shouldsr-Joint.  (See  Joumd  af  Anaiamm  and  ^  — 
wl.au«.PtatoU,Ilt,siidIV.) 
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External  Lateral.  Anterior. 
Internal  Lateral*  Posterior. 

The  Bxtemal  Lateral  Ligament  (radio-carpat)  (Fig.  258)  extends  from  the 
Buniniit  of  the  styloid  pyocess  of  tlit-  ladius  to  the  outer  side  of  the  scaphoid,  some 
of  its  fihrp<?  bcinfT  proloitLn-*!  tn  the  trapcTiium  and  annular  lii^amfnt. 

The  Internal  Lateral  Liigament  {idno'carpal')  is  a  rounded  cord  attached,  aljove, 
to  the  extremity  of  the  styloid  process  of  the  nlna,  and  dividing  below  into  two  fits* 
ciculi.  which  are  attached,  one  to  the  inner  side  of  the  cuneiform  bone,  the  other  to 
the  pisiform  bone  and  annnl  ir  ligament. 

The  Anterior  Lifir&nieut  i»  a  broad  membranous  band  consisting  of  three  fa.s> 
ciculi  attached,  above,  to  the  anterior  margin  of  the  lower  end  of  the  radius,  \X» 
styloid  process,  and  the  ulna;  its  fibres  pass  downward  and  inward  to  be  inserted 
into  the  palmar  surface  of  the  scaplmid,  semilunar,  and  cuneiform  bones,  snnir  <.f 
the  fibres  being  continnrd  to  the  os  magnum.  In  addition  tn  thi?  broad  meiubnine 
there  is  a  distinct  rounded  fasciculus,  superficial  to  the  rest,  which  passes  from  the 
base  of  the  styloid  process  of  the  ulna  to  the  semilunar  and  cuneiform  bones.  This 
ligament  is  perforated  by  numerous  apertures  for  the  passage  of  vessels,  and  is  in 
rwation,  in  front,  witli  tendons  of  the  Flexor  profundus  digitorum  and  Flrxor 
longus  jMjilicis ;  behind,  with  the  synovial  membrane  of  the  wrist-joint.  [This  liga- 
ment has  an  important  bearing  in  producing  the  deformity  of  Colles*  nocture,  as 
has  been  shown  by  Pitcher.*] 

The  Posterior  Ligrament  (Fi;;.  2r»9).  lc>ss  thick  and  strnni:  t)i;in  the  anterior,  is 
attached  above  to  the  po.^ttiior  bonier  of  the  lower  end  of  the  radius;  its  fibres 
pass  obliquely  down w aril  and  inward  to  be  attached  to  the  dor.sal  sui-face  of  the 
scaphoid,  semilunar,  and  cuneiform  bones,  being  continuous  with  those  of  the  dor- 
sal airpal  ligaments.  This  ligament  is  in  relation  behind  with  the  extensor  tendons 
of  the  fingers ;  in  front  with  the  synovial  membrane  of  the  wrist. 

The  synovial  membrane  (Fig.  260)  linos  the  under  surface  of  the  triangular 
interarticular  fibro-cartilage  above,  and  is  reflected  on  the  inner  surface  of  the 
ligaments  just  descrilx  d. 

RkLations. — The  wrist-joint  is  covered  in  front  iiy  the  flexor,  and  behind  by 
the  extensor  tendons;  it  is  also  in  'f  l  ition  with  the  radial  and  ulnar  aiteritss. 

The  Arteries  supplying  the  joint  are  the  anterior  and  posterior  carjial  brunches 
of  the  radial  and  ulnar,  the  anterior  and  posterior  interasseousi  and  some  ascending 
branches  from  the  deep  palmar  arch. 

The  N'Ti'r!*  are  derived  from  the  ulnar  and  posterior  itrtcrosseon?'. 

AcTioxs. — The  movements  permitted  in  thi.s  joint  are  flexion,  extension,  abduo* 
tion,  adduction,  and  circumduction.  It  is  totally  incapable  of  rotation.  Ita  actioiis 
will  be  further  studied  with  those  of  the  carpus,  with  which  they  are  combined. 

VJJUU  Abuculations  op  thb  Oabpub. 
These  articulations  may  be  subdivided  into  three  sets: 

1.  The  Articulations  of  the  First  Row  of  Carpal  Bones. 

2.  The  Artienhitions  of  the  Scioti'!  H-  'v  i  f  Carpal  Bones. 

3.  The  Articulations  of  the  Two  liows  with  each  other. 

1.  Articulations  o;  thb  First  Row  of  Carpal  Bokbs. 

These  are  arthrodial  joints.  The  articular  surfaces  are  covered  with  cartilage, 
and  connected  together  by  the  following  ligaments : 

Two  Dorsal.  Two  Palmar. 

Two  Interosseous. 

The  Dcnraal  LfsamentB  are  placed  transversely  behind  the  bones  of  tiie  fiivt 
row ;  they  connect  the  scaphoid  and  semilunar  and  the  semilunar  and  cundfonn. 

*  N.  r.  JfedL  Rmrd,  Jul^  27, 1878. 
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The  Palmar  Liiffaments  ronnect  the  fcaplioid  and  serniliinnr  and  the  semilunar 
and  i-uncifnrm  honos ;  tliey  are  less  strong  than  the  dorsal,  and  phiced  very  deep 
under  the  aiiierior  ligament  of  the  wrist. 

The  InterooooouB  Llgamenta  (Fig.  260)  are  two  narrow  bundles  of  fibrous 
tissue  conn*  <  till;:  the  semilunar  hone  on  one  side  with  the  scaphoid,  on  the  other 
wifh  the  runt  itorm.  They  are  on  a  level  with  the  superior  surfaces  of  th(»se  bones, 
ud  cloi^e  the  upper  part  of  the  intei'spaces  between  them.  Their  upper  surfaces 
m  smooth^  and  form  with  the  bones  the  convex  articular  surface  of  the  wrist-joint. 

The  articulation  of  the  pisiform  with  the  cuneiform  is  provided  with  a  separate 
»vTir.vi:d  membrane  protected  by  a  thin  capsular  lirramcnt.  'riioe  arc  also  two 
iivnn-r  fibrous  fasciculi,  which  connect  this  bone  to  the  unciform  and  the  base  of 
liie  tifth  metucarpal  bone  (Fig.  258). 

2.  Articvlations  of  the  Sscond  Row  OF  Carpal  Bones. 

These  are  also  arthrodial  joints.  The  articular  sur&ces  are  covered  with  carti- 
ligS;  and  eonnected  by  the  following  ligaments : 

Three  Dorsal.  Three  Palmar. 

Three  Interosseous. 

The  three  Doreal  Liffaments  extend  transversely  from  one  bone  to  another  on 
die  domsl  snrfiuse.  connecting  the  trapezium  with  the  trapesoid,  the  trapeioid  with 

the  06  magnuni.  an  1         '  TT!n;jnTiTii  ^vlth  the  uncifmni. 

The  three  Palmar  Liffamente  have  a  similar  arrangement  on  the  palmar 
surface. 

^e  three  IntoroooooiiB  Licaments,  much  thicker  than  those  of  the  first  row, 
ue  placed  orte  between  the  oe  magnum  and  the  unciform,  a  second  between  the  oe 
magnum  and  the  trapezoid,  and  a  third  between  the  trapezium  and  trapesoid.  The 
firat  of  these  is  much  the  strongest,  and  the  third  is  sometimes  wanting. 

3.  ARTirULATIONS  OF  THE  TwO  RoWS  OF  CaRPAL  BoNES  WITH  EACH  OTHER. 

The  articulations  between  the  twn  nnvs  of  the  carpus  consist  of  a  kind  of  enar- 
thn>dial  joint  in  the  middle,  fonned  by  the  reception  of  the  head  of  the  os  magnum 
into  a  cavitr  formed  by  the  scaphoid"  and  semilunar  bones,  and  of  an  arthrodial 
joint  on  eadi  side,  the  outer  one  formed  by  the  articulation  of  the  scaphoid  with 

the  trapezium  and  trapezoid,  the  internal  one  by  the  articulation  of  the  cuneiform 
and  unciform.  The  articnhn-  surfaces  are  covered  by  a  thin  layer  of  caitilage,  and 
Otmnected  by  the  following  ligaments : 

Anterior  or  Palmar.  External  Lateral. 

Posterior  or  Dorsal.  Internal  Lateral. 

The  Anterior  or  Palmar  liigamenta  consist  of  short  fibres  which  jmss,  for  the 
most  part,  from  the  palmar  surface  of  the  bones  of  the  first  row  to  the  front  of  the 

OS  tnagnura. 

The  Posterior  or  Dorsal  Ligaments  consist  of  short.  irre;j;ular  bundles  of  fibres 
passiug  between  the  bones  of  the  first  and  second  row  on  the  dorsal  surface  of  the 
carpus. 

The  Lateral  liigamenta  are  very  short ;  th^  are  placed,  one  on  the  radial,  the 

other  on  the  tilnar.  side  nf  tlie  rnrpns :  the  former,  the  stron^rer  and  more  distinct, 
connecting  the  scaphoid  and  trapt  zinin  bnnes:  the  latter,  the  cuneitbrm  and  unci- 
form; they  are  continuous  with  tlie  laierul  ligaments  of  the  wrist-joint. 

The  Common  Synoyial  Membrane  of  the  Carpus  is  very  extensive;  it 
pap«?s  from  the  under  surface  of  the  scaphoid,  semilunar,  and  cuneiform  hones  to 
the  upper  «inf:ico  of  the  bone*!  of  the  «:e<  iind  row,  sendinsr  upward  two  pmloncrntinns 
between  ibe  .scaphoi(i  and  semilunar  and  the  semilunar  and  cuueifonn,  sendin;;  down- 
*srd  three  prolon^tions  between  the  four  bones  of  the  second  row,  which  are 

IS 
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further  continaed  downward  into  tbe  carpo^metacarpiil  joints  of  the  four  inner  meta- 
carpal bones,  and  aUo  for  a  short  distance  between  the  metacarpal  bones.    There  is 

a  separate  synovial  niemhrane  between  t!ie  pisifnrin  and  cuneiform  bones. 

Actions, — The  articulation  of  the  hand  and  wrist,  considered  as  a  whole,  is 
divided  by  Meyer'  into  three  parts :  1.  The  ndius  and  the  triangidar  eartilage ;  2, 
the  hand  proper— vis.  the  metacarpal  bonee  with  the  four  carpal  bonee  on  which 
they  are  supported,  the  trapezium,  trapezoid,  ma^rniitn.  \m\  mn  ifomi ;  and  3, 
the  meniscus,  formed  by  the  scaphoid,  semilunar,  and  cuneiform,  the  pisiform  bone 
having  no  essential  part  in  the  movements  of  the  hand. 

These  three  elements  fonn  two  joints:  1«  The  anterior,  between  the  hand  and 
meniscus  (transverse  or  mid-carpal  joint,  as  it  may  he  called),  mainly  ginglymuid 
in  character;  2,  the  ])nRterior  (wrist-joint  proper)^  between  the  meniscus  and  bones 
of  the  forearm,  chiefly  anhrodial. 

1.  The  joint  between  the  scaphoid,  semilunar,  and  cuneiform  and  the  second 
row  of  the  carpus  or  mid'Carpal  joint  is  made  up  of  three  (li>tii}ct  portions:  in  the 
crntre  the  head  of  the  os  ma^rnum  and  the  superior  stiriiici-  of  the  unciform  articu- 
l:itc  with  the  deep,  cup-shaped  cavity  formed  by  the  scaphoid  and  semilunar  bones, 
and  constitute  a  sort  of  ball-and-socket  joint.  On  the  outer  side  the  trapezium 
and  trapesoid  articulate  with  the  scaphoid,  and  on  the  inner  side  the  unciform  artio- 
ulates  with  the  cuneiform,  foiming  gliding  joints.  In  flexion  and  extension  at  the 
mid-carpal  joint,  which  is  the  movement  most  freclv  enjoved,  the  tntpcziuin  and 
trapezoid  on  the  radial  side  and  the  unciform  on  the  ulnar  side  glide  forward  and 
backward  on  the  scaphoid  and  cuneiform  respectively,  while  the  head  of  the  os 
magnum  and  the  superior  sarfiu:c  of  the  unciform  rotate  in  the  cup-shaped  cavity 
of  the  scaphoid  and  seinilitnnr.  Fh'xion  at  this  joint  would  appear  to  bo  T.^<<v<-^  free 
than  extension.  A  very  trilling  amount  of  rotation  is  also  permitted,  the  licad  of 
the  OS  magnum  rotating  round  a  vertical  axis  drawn  throuj^h  its  own  centre,  while 
at  the  same  time  a  slight  gliding  movement  tak^  place  in  the  lateral  joints. 

2.  The  articulation  between  the  foreann  and  carpus  is  a  true  condyloid  articula- 
tion, and  therefore  all  movements  but  rotation  are  permitted.  Flexion  and  exten- 
sion arc  the  most  free,  and  of  these  a  greater  amount  of  extension  than  llexion  is 
permitted  on  account  of  the  articulating  surfaces  extending  farther  on  the  dorsal 
than  on  the  palmar  aspect  of  the  carpal  bones.  In  this  movement  the  carpal  bones 
rotate  on  a  transverse  ax  if?  drawn  between  the  tips  of  the  styloiil  proce<5ses  of  the 
radius  and  ulna.  A  ceruin  amount  of  adduction  (or  ulnar  tlexion)  and  abduction 
(or  radial  flexion)  is  also  permitted.  Of  these,  the  former  is  considerably  greater 
in  extent  than  the  latter.  In  this  movement  the  carpus  revolves  upon  an  antero- 
posterii>r  axis  drawn  through  the  centre  of  the  wrist.  Finally,  circumduction  is 
permitted  by  the  con.secutive  movements  of  adduction,  extension,  abduction,  and 
llexion,  with  intermediate  movements  between  them.  There  is  no  rotation,  but  this 
is  provided  for  by  the  supination  and  pronation  of  the  radius  on  the  ulna. 

IS.  OABPO-MBTAOABPAI.  Ab1!I0DLA,110N8. 

1.  Articulation  op  thb  Metacarpal  Bone  op  the  Thumb  with  thb  Tra- 
pezium. 

This  is  a  joint  of  reciprocal  reception,  and  enjoys  great  frw^lom  of  movement,  on 
account  of  the  configuration  of  its  articular  surfaces,  which  are  saddle-shaped  [the 
saddle-shaped  surfaces  of  the  two  bones  being  at  right  angles  to  each  other  J.  so  that 
on  s(  ( tion  each  bone  appears  to  be  received  into  a  cavity  in  the  other,  according  to 
the  direction  in  which  thejf  are  cut.  It  has  a  capsular  ligammt  and  a  synovial 
membrane. 

The  Capsular  Lig^ament  is  a  thick  hut  loose  capsule  which  pass«es  from  the 
circumfermce  of  the  upper  eztremitv  of  the  metacarpal  bone  to  the  rough  edge 
l)oiiiiding  the  articular  surface  of  the  trape/ium:  it  is  thickest  externally  and 
behind,  and  lined  by  a  separate  ^nnnr-inl  membrane. 

*  Baichert  a.  Du  fiois  Keymood,  JmAm,  186«. 
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&  Articulations  of  the  Metacarpal  Bones  of  the  Finqers  with  the 

Carpus. 

The  joints  formed  between  the  cjirpus  and  four  inner  metacarpal  bones  are  con- 
oected  together  by  dorsal,  palmar,  and  interosseous  li^menta. 

The  Danul  Idgamente,  the  strongest  sod  most  distinct,  oonneot  the  carpal  and 
■etsearpal  bones  on  their  dofsal  surface.  Tlie  second  metacarpal  bone  receives  two 
fasciculi — one  from  the  trMpezium,  the  other  from  tlie  trapezoid;  the  third  meta- 
rar})al  receives  two — one  linm  tiie  trapezoid,  and  one  from  the  o.s  nia<:num  ;  the 
fourth,  two — one  from  the  os  magnum,  and  one  from  the  unciform;  the  fifth  receives 
t  sinsle  fiwcioulas  from  the  unciform  bone. 

The  Palmar  IdgBments  have  a  somewhat  similar  arrangement  on  the  palmar 
nr&ce,  with  the  exception  of  the  tliinl  niotaoarpal,  wliicli  has  three  ligaments — an 
external  one  from  the  trapezium,  situated  above  tlie  sheath  of  the  temlon  of  the 
Flexor  carpi  radialis ;  a  middle  one,  from  the  os  magnum  ;  and  an  internal  one, 
from  the  unciform. 

The  bcteroaaeotis  Litfaments  consist  of  short,  thick  fibres  which  are  limited  to 
one  part  of  the  carpo-metacarpal  articulation;  they  connect  the  contiguous  inferior 
angles  of  the  os  magnum  and  unciform  with  the  acyacent  surfaces  of  the  third  and 
fourth  metacarpal  bones. 

The  synoYtBl  membrane  is  a  continuation  of  that  between  the  two  rows  of 
ctipal  bones.  Occasionally  the  articulation  of  the  unciform  with  the  fourth  and 
fifth  metacarpal  bones  has  a  separate  synovial  membrane. 

The  synovial  niemhraiies  of  the  wrist  (Fig.  200)  are  thus  seen  to  be  five  in 
number.  The  Jrat,  the  ineuihraua  8acc{formUy  passes  from  the  lower  end  of  the 
ulna  to  the  .sigmoid  cavity  of  the 
nuiins,  and  lines  the  upper  sur&oe 
of  the  triangular  fibro-cartilage. 
The  ftf^nnd  passes  from  the  lower 
end  of  the  radius  and  interarticular 
fibro-cartilage  above  to  the  bones  of 
tbefifit  row  below.  The  thirds  the 
most  extensive^  passes  })etween  the 
contiguous  margins  of  the  two  rows 
of  carpal  bones — between  the  bones 
of  the  s^ond  row  to  the  carpal  ex- 
tremities of  the  four  inner  metacar- 
pal bones.  The  fourth  is  between 
the  trapezium  and  the  metacarpal 
bone  of  the  thumb.  The  fifth  is 
between  the  cuneiform  and  pisiform 
bones. 

Actions. — ^The  movement  per- 

mitted  in  the  carpo-metacarpal  ar- 
ticulations is  limited  to  a  slight 
gliding  of  the  articular  surfaces 
upon  each  other,  the  extent  of 
vkich  raries  in  the  different  joints. 
Thus  the  articulation  of  the  meta- 
carpal bone  of  the  thumb  with  the 
trajteziura  is  the  most  movable,  then 
the  fifth  metacarpal,  and  then  the 
fiNirth.  The  second  and  third  are  almost  immovable.  In  the  articulation  of  the 
oetacarpal  bone  of  the  tlumb  with  the  trapezium  the  movements  permitted  are 
flexion,  extension,  adduction,  abduction,  and  circumduction. 

[The  movements  of  the  metacarpus  are  thus  seen  to  be  widest  at  the  margins 
u>d  least  in  the  centre.    This,  together  with  the  varied  lengths  and  movements  of 


Fio.  200. 


VerUcal  Section  throueh  the  ArllriiUtioD*  at  tbe  Wriit, 
Btiowlnf  tbe  ovc  syooriiil  niembraiie*. 
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the  fingera,  is  yery  important  in  adapting  the  hand  to  grasp  the  many  different* 
gliiijirfl  bodies  we  have  to  seize.  We  can  thus  fit  the  hand  to  the  surfiusd  of  a  ball« 
»  cylinder,  etc.,  and  even,  to  i>4)in('  c.vt  iit,  to  any  irreguhir  hody. 

Three  very  marked  lines  in  the  puliu  are  produced  by  these  movements :  (1) 
that  encircling  the  hall  of  the  thumh;  (2)  that  running  firon  hetween  the 
thumb  and  forefinger  toward  the  ulnar  border  of  the  hand ;  and  (8^  one  running 
from  between  the  fore  and  middle  fingers  to  the  ulnar  border  of  the  hand.  These 


[Pio.  261. 


Palm  of  Hiuid.  showiritr  the  n-laltons  of  the  Vniifl(li><  hikI  the  \v.  t>  c.f  tlie  iliikriT*.  Tbt-  il<.ls  show  tht-  point-  .r- 
r«»pondItiK  t<>  till-  kiiiu-kie-jainbi.  The  inUsrral  Ijetweeii  the  transverse  fibrv«  of  the  |)«liuiir  f«'»/"ia  mxl  ilic 
Slim  of  ««nly  (Fig.  an.  p.  4Ski  voiaaaa  ftonn  tbe  iewd  of  the  kuocklw  nwiy  u>  tU»  wcb^W.  W.  K.] 

last  two  correspond  to  the  knuckle-joints,  and  are  producetl  by  their  constant 
flexion*  It  b  very  important  to  note  that  the  weh  of  the  fingers  runs  far  beyond 
the  knuckles  (Fig.  261).] 

8.  Articulations  op  thb  Metacarpal  Bonbs  with  each  otbkr. 

The  carpal  extremities  of  the  four  inner  metacarpal  bones  articulate  with  one 
another  at  each  side  bv  small  surfaces  covered  with  caralage  and  connected  together 

by  don*;il,  palmar.  anJ  intero».'*er>n<  I'L'rniients. 

The  Dorsal  and  Palmar  Li^ainenta  pass  transversely  from  one  bone  to  another 
on  the  doi'sal  and  palmar  surfaces.  The  InteroHgcous  Ligaments  pass  between  their 
contiguous  surfaces,  just  beneath  their  lateral  articular  facets. 

The  synovial  membrane  between  the  lateral  facets  is  a  reflection  from  that 
between  the  two  rows  of  carpal  bones. 

The  digital  extremities  of  the  metacarpal  bones  arc  connected  together  by  a 
narrow  fibrous  band,  the  transverse  lieamait  (Fig.  '262),  which  passes  transversely 
across  their  anterior  surfaces,  and  is  bleDded  with  the  ligaments  of  the  tnetacarpo- 
phalangeal  articulations.  Its  inif'  rhr  sujface  presents  four  grooves  for  tl»o  privsnge 
of  the  tle.xor  tendons.  Iuh  posterior  miface  blends  with  the  ligaments  of  the  meta* 
curpo-phulangeal  articulations. 


X.  METACARPO-PHAi.ANQEAL.  AbTICULATIONS  (Fig.  262). 

These  ai  tii  ii],itinn«  are  of  the  rondyloid  kind,  formed  by  the  reception  of  the 
rounded  head  of  the  metacaipal  bone  into  a  superticial  cavity  in  the  extremity  of 
the  first  phalanx*    They  are  connected  by  the  following  ligaments :  | 

Anterior.  Two  Lateral. 
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The  Anterior  LiffamentB  {Glenoid  Ligaments  of  Cniveilhier)  are  thick,  dense, 
fibrous  structures  placed  on  the 

pdmar  stir&ce  of  the  joints  m  *        Fig.  262. 

the  interrals  between  the  lat- 
eral ligaments,  to  which  they 
are  connected  ;  they  are  loosely 
united  to  the  metacarpal  bone, 
but  verr  fimly  to  the  base 
of  the  first  phalanges.  Their 
palmar  surface  i^^  intimately 
Mftnie^l  with  the  tninsvei*sc 
iigauient,  forming  a  groove 
for  the  passage  of  the  flexor 
r  nil  iiH,  the  ."^heath  surround- 
ing which  is  coniiected  to 
ftK-h  side  of  the  fjroove.  By 
their  deep  surtace  they  form 

rof  the  articular  surface 
the  head  of  the  meta<»r* 
pal  bone,  and  are  lined  by  a 

The  Lateral  Ligaments  are 
strong  rounded  cords  placed  one 
OD  each  side  of  the  joint,  each 
being  attached  by  one  extrem- 
ity to  the  prvfsterior  tiihorrlo  on 
the  side  of  the  head  of  the  niet- 
acajyal  bone,  and  by  the  other 
to  the  contiguous  extremitjr  of 
the  phalanx. 

The  Posterior  Ligrament 
L«  pnppHed  by  the  extensor 
tendon  placed  over  the  back 
of  each  joint. 

AcnpNS.— >The  movements 
which  occur  in  these  joints  are 
flf'xion,  extension,  adflnction, 
iWuttioii,  and  circumduction ; 
tlie  lateral  movements  are  very  limited. 


AitleuUtloiM  of  tin  PluUftiisei. 


XL  AsmauLAXSom  of  thb  Pbalahgbs. 

These  aie  ginglymus  joints,  connected  by  the  following  ligaments : 

Anterior.  Two  Lateral. 

The  arrangement  of  these  ligaments  is  similar  to  that  of  those  in  the  inetacarpo- 
phalangeal  articulations ;  the  extensor  tendon  supplies  the  place  of  a  posterior  lig- 
iment. 

Actions. — The  only  mnvempnts  permitted  in  the  phalnngral  jnint?5  are  flrxinn 
and  extension;  these  movements  are  more  extensive  between  tlie  lirst  and  second 
phalanges  than  between  the  second  and  third.  The  movement  of  flexion  is  very 
OHuiderable,  but  the  extension  is  limited  by  the  anterior  and  lateral  ligaments. 


ABTXCULATIONB  OF  THB  LOWER  EZTBBMIT7. 

The  Articulations  of  the  Lower  Extremity  comprise  the  following  ^oups :  L  The 
)i4>'joint.  IL  The  knee-joint.   IIL  The  articulations  between  the  tibia  and  fibula. 
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IV.  The  ankle-joint.  V.  The  articulations  of  the  tarsus.  VI.  The  tarso-metatar* 
sal  tfticolations.  VII.  The  metatano-plwlangeal  articulations.  VIU.  The  artie> 
uladons  of  the  phalanges. 

I  Hip-joint  (Fig.  263). 

This  articulation  is  an  enarthrotlial  or  ball-and-socket  joint,  formed  by  the  recep- 
tion of  the  head  of  the  femur  into  the  cu|>-shaped  cavity  of  the  acetabulnin.  The 
articulating  surfaces  are  covered  with  cartilage^  that  on  the  head  of  the  femur  being 


Left  Btp-jofnt  Md  opMk 


thicker  at  the  centre  than  at  the  circumference,  ami  covering  the  entire  surfacr.  with 
the  exception  of  a  depression  just  below  its  centre  for  the  liganientuui  teres;  that 
oovering  the  acetabulum  is  much  thinner  at  the  centre  than  at  the  circumference. 
It  forms  an  incomplete  cartilac;inous  riniz  of  a  homshoe  shape,  delidwt  bdow  and 
in  front,  and  having;  in  its  centre  a  circular  depression,  which  is  occupied  in  the 
recent  state  by  a  mass  of  fat  surrounded  by  synovial  membrane.  The  ligaments 
of  the  joint  are  the 

Capsular.  Teres. 
Dio-femonl.  Cotyloid. 
Transverse. 

The  Ottpsolar  Lisanieiit  is  a  strong,  dense,  ligamentous  capsule  embracing  the 
margin  of  the  acetabulum  above  and  siirroiindim:  the  neck  of  the  femur  below. 

Its  tipper  nrrumfermce  is  attaclied  to  tlie  accfalmliiiii  two  or  three  lines  external 
to  the  cotyloid  ligament;  but  op{M>site  to  the  notcii  where  the  nmrgin  of  this  cavity 
is  deficient  it  is  connected  with  the  tmnsvene  ligament,  and  by  a  few  fibres  to  the 
edge  of  the  obturator  f-iraiin  n.  It,s  hniwr  eireumferetiee.  surrounds  the  neck  of  the 
fmur,  being  attached  in  front  to  the  spiral  or  anterior  intertrochanteric  line;  above^ 
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to  the  ha.«c  of  the  neck  ;  beliin<l,  to  the  midiUe  of  the  neck  of  the  bone  about  half 
an  inch  above  tlie  |)Osterior  intertrochanteric  line.  From  this  insertion  the  fibres 
are  reflected  upward  over  the  neck  of  the 

femur,  forming  a  sort  of  tubuhir  sheath  which  [¥iq.  264. 

bh'ntU  with  the  periosteum  and  can  be  traced 
as  far  a^i  the  articular  cartilage.  It  is  much 
lliicker  at  the  upper  and  fore  part  of  the  joint, 
where  the  greatest  amount  of  resistance  is  rc- 
ouiretl,  than  below  and  internally,  where  it  is 
thin,  loose,  and  longer  than  in  any  other  part. 
It  consists  of  two  sets  of  fibres,  circular  and 
longitudinal.  The  circular  fibres  are  most 
abundant  at  the  lower  and  back  part  of  the 
capsule,  while  the  longitudinal  fibres  are  great- 
est in  amount  at  the  front  and  upper  part  of 
the  joint,  where  they  form  distinct  bands  or 
accessory  ligaments,  of  which  the  most  import- 
ant is  the  ilio-femor.il.  The  other  accessory 
bands  are  known  as  the  jntbo-femoral,  passing 
from  the  ilio-pectineal  eminence  to  the  front 
of  the  capsule ;  the  ilto-trochanU  ric,  from  the 
anterior  inferior  spine  of  the  ilium  to  the  front 
of  the  great  trochanter;  and  the  ischio-eap- 
tular,  passing  from  the  ischium,  just  below 
tlie  acetabulum,  to  blend  with  the  circular 
fibi-cs  at  the  lower  part  of  the  joint.  Its 
external  surface  (Fig.  247,  p.  318)  is  rough, 
covered  by  numerous  muscles,  and  separated 
in  front  from  the  Psoas  and  Iliacus  by  a  syno- 
vial bursa,  which  not  unfre(|uently  communi- nip-joint,  showing  inverted  Y-iig«ment(Bigteiow).i 
cates  by  a  circular  aperture  with  the  cavity  of 

the  joint.  It  diflers  from  the  capsular  ligament  of  the  shoulder  in  being  much  U'ss 
loose  and  la.x,  and  in  not  being  perforated  for  the  passage  of  a  tendon. 

The  Ilio-femoral  Ligament  (Fig.  247,  p.  318,  and  Fig.  264)  b  an  accessory  band 


Fio.  •266. 


The  Hlp-Jolui  laid  open  from  the  Pelvis,  lo  bbow  the  LiKanienlum  Teres  put  on  the  stretrh  by  rritatlon  of  the 

Feaiiir  outward. 

of  fibres  extending  oblirjuely  across  the  front  of  the  joint;  it  is  intimately  connect- 
ed with  the  capsular  ligament,  and  serves  to  strengthen  it  in  this  situation.  It  is 
attached  above  to  the  lower  part  of  the  anterior  inferior  spine  of  the  ilium,  and, 
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Vparmdmg  out  into  a  flat  triangular  band,  it  is  attached  below  into  the  whole  length 
or  tiie  anterior  intotroehanteric  line.  Its  lower  part,  instead  of  forming  s  flat  band, 

18  sometimes  bifurcated,  and  forms  two  bands,  the  one  of  which  passes  almost  Tfllti> 
cally  to  tlie  lower  part  of  the  intertrochanteric  line,  the  other  ohlitjuely  to  the  uppr 
part  of  the  line.  This  arrangement  Bigeluw  seems  to  regard  as  the  usual  one.  mi 
that  he  describes  it  under  the  name  of  the  '^inverted  Y-ligament."'  [This 

Fio.  266. 


The  Same  View  of  the  ilip  ti.>>  in  ibc  lormor  tlKurc,  to  show  l)iv  LtKHincntuiii  Tervii  put  on  the  stretch  bj  adda«> 

tloD  In  ttie  flexed  posltloo. 

"inverted  Y-ligament"  is  of  such  iniportance,  particularly  in  relation  to  disloca- 
tions and  tlieir  rodnctiun  hy  manipulation,  that  its  careful  examination  and  dis- 
sect i<ui  are  especially-  recommended  to  the  student.  It  is  well  shown  in  Fig. 
204J 

Tne  Lig>amentum  Teres  is  a  trian^lnr  band  of  fibres  implanted,  by  its  apex, 

into  the  (h  jii  cssion  a  little  behin<l  and  below  the  centre  of  the  bead  of  the  feraur. 
and  by  its  br  »ad  base,  which  consists  of  two  bundles  of  fibres,  into  the  margins  of 
the  notch  at  the  Ixittom  of  the  aci't;i)nilinn,  heconiing  blended  with  tlie  transverse 
ligament.  It  is  formed  of  a  bundle  of  libres,  the  thickne.s,H  and  strength  of  which 
are  very  variable,  surrounded  hy  a  tubular  sheath  of  synovial  membrane.  Some- 
times only  the  synovial  fold  exists,  or  the  lij^ment  mav  be  altogether  absent.  The 
use  of  the  round  ligament  is  to  check  rotation  outward,  as  well  as  adduction  in  the 
flexed  jtosition  (Figs.  iM)"),  iNIti):  it  thus  assists  in  preventing  dislocation  of  the  head 
of  the  femur  forward  and  outward — an  accident  likely  to  occur  from  the  nccrssarv 
mechanism  of  the  joint  if  not  provided  against  by  this  ligament  and  the  thick  ante- 
rior part  of  the  capsule.' 

The  Cotyloid  Ligament  is  a  fibro-cartilaginous  rim  attached  to  the  margin  of 
the  acetabulum,  the  cavity  of  wliich  it  deepens;  at  the  same  time  it  protects  the 
edges  of  the  bone  and  fdls  up  the  ino<|ualities  on  its  surface.  It  l»ridges  over  the 
notch  as  the  tramiu  rse  iijament,  ami  thus  forms  a  complete  circle  Avhieli  closely 
surrounds  the  head  of  the  femur  and  assists  in  holding  it  in  its  place,  acting  as  a 
sort  of  valve  and  preventing  the  admission  of  air  into  the  joint.  It  is  prisnioid  in 
form,  its  ba.sc  being  attached  to  the  margin  of  the  acetalmlum  and  it.<»  opposite  edge 
being  fiee  and  sharj).  whilst  its  two  surfaces  :iro  in\  ostcd  by  jiovial  membrane,  the 
external  one  being  in  contact  with  the  capsular  ligament,  the  internal  one  being 
inclined  inward,  so  as  to  narrow  the  acetabulum  and  embrace  the  cartilaginous  sur- 
flice  of  the  head  of  the  femur.   It  is  much  thicker  above  and  behind  than  below 

>  Bigelow,  On  ihr  Htp^omL 

*  See  ni-i  interovtinp  iijiper,  "On  the  T'se  of  the  Konnd  Li?nment  of  the  Ili|>-jr>int."  hy  Dr.  J. 
Stnitliers,  Edinhunih  Mttlirnl  Jnurnnl,  iS'iS  'I'liis  lii;;iiiient  is  best  studied  with  the  assi-itance  of  a 
preparation  in  whioli  tlie  lloor  »»f  the  aceialuiliim  hits  l>een  removed  with  n  trephine,  and  the  Ujj«- 
ment  exfKNied  hy  cleanitig  away  the  I'at.  Mr.  i^vory,  without  denying  the  other  iieee  attributed  to 
this  licrnment.  mys  that  it  n  alwavfi  made  tenae  in  the  nprieht  pottitinn.  and  ii  still  ftirther  tig:litoti«d 
in  ^^  iii'liuLr  on  (inc  Ici: ;  riml  thiTofore  he  ii\:iintains  tliat  i!>  in:iin  fnm'tinn  is  to  sii|>iK>rt  the  weiehl 
of  llie  ixxly  and  dialrihtite  il.i  presi^ure  eijiiaUv  over  the  whule  surface  of  the  acetabulum  and  head 
of  the  femur  (Xcnieel,  May  2^  1874).   [The  liganientum  t«f«B  b  aomctimei  abMoL] 
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and  in  front,  and  consists  of  close  compact  fibres  which  arise  from  different  points 
of  the  circumference  of  the  acetabiihim  and  interlace  with  one  another  at  verv  acute 
•Ujlle?*. 

The  Transverse  Ligrament  is  in  reality  a  p<irtion  of  the  cotyh)id  ligament, 
«tren;;tliened  in  this  situation  bv  some  deep  fibres.  It  consists  of  stron<r  tlattened 
fibres  which  cross  the  notch  at  tte  h)wer  part  of  the  acetalmlum  and  convert  it  into 
I  foramen.  An  interval  is  left  beneath  the  ligament  for  the  passage  of  nutrient 
vessels  to  the  joint. 

The  synovial  membrane  is  very  extensive.  Commencing  at  the  margin  of  the 
cartilaginous  surface  of  the  head  of  the  femur,  it  covers  all  that  portion  of  the  ne<k 
which  is  contained  within  the  joint;  from  the  neck  it  is  reHected  on  the  internal 
surface  of  the  capsular  ligament,  covers  both  surfaces  of  the  cotyloid  liganu  nt  ami 
tho  m:i.'<s  of  fat  contained  in  the  fossa  at  the  bottom  of  the  acetabulum,  and  is  pro- 
longed in  the  form  of  a  tubular  sheath  around  the  ligamentum  teres  as  far  as  the 
Lead  of  the  femur. 

The  muscles  in  relaiion  with  the  joint  are,  in  front,  the  Psoas  and  Iliacus,  sep- 
arate<l  from  the  capsular  ligament  by  a  synovial  bursa;  above,  the  straight  head  of 
the  Rectus  and  Gluteus  minimus,  the  latter  being  closely  adherent  to  the  capsule; 


Fio.  267. 


RcUtioD  of  MuM:le»  to  tbe  Cupeule  of  the  Hip-joint  (fVuin  a  draM  iag  Uy  .Mr.  F.  A.  Hartou). 

rotemallv.  the  Obturator  externus  and  Pectineus;  behind,  the  PvriformisjtJenjellus 
superior.  Obturator  internus,  Gemellus  inferior.  Obturator  e.xternus,  and  Quadratus 
feiDitris  (Fig.  2*>7). 

The  Arterus  supplying  the  joint  are  derived  from  the  obturator,  sciatic,  internal 
circumflex,  and  gluteal. 

The  Nerves  are  articular  branches  from  the  sacnil  plexus,  great  .sciatic,  obturator, 
and  accessory  obturatcu*  nerves. 

AcTlo.Ns. — The  moveiuents  of  the  hip,  like  [those  of]  all  enarthrodial  joints, 
are  very  extensive;  they  are  flexion,  extension,  adduction,  abduction,  circumduc- 
tion, and  rotation. 

The  hip-joint  presents  a  very  striking  contrast  to  the  other  great  enarthrodial 
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jriat   thn  shoulder-^  the  modi  more  complete  mechanical  arrangementt  for  id 

^'  "  *•  ^  $at  the  limitation  of  its  motions.    I  n  t  iie  shouhler.  as  we  have  seen,  the 

head  ot  the  humerus  i<  fii>r  aflajttwl  at 
all  in  sha[H;  to  the  glenoui  cavity,  and  is 
hardly  restrained  in  any  ef  its  ordiiur; 
movMoents  by  the  capeular  ligament.  Id 
the  hip-joint,  on  the  contrary,  the  head 
of  the  femur  is  closely  fitti-d  to  the  aoo- 
tahuliini  for  a  distance  exteiitling  over 
nearly  half  a  sphere,  and  at  the  uargin 
of  the  bony  cup  it  is  still  more  closely 
embraced  by  the  ligamentous  ring  of  the 
cotyloid  liirament,  so  that  the  head  of  the 
fi'unir  is  held  in  its  |)lace  l)y  that  lini- 
ment even  when  tbe  fibres  of  the  capsule 
have  been  qoite  divided  (Hamphry).  Tbe 
anterior  portion  of  the  capsule,  deecribcd 
as  the  ilio-femoral  or  accessory  ligament, 
is  the  strongest  of  all  the  ligaments  in 
the  body,  and  is  i)ut  on  tbe  stretch  by 
any  attempt  to  extend  the  femur  beyond 
a  straight  line  with  the  trunk.  That  a  to 
say,  this  ligament  is  the  chief  agent  in 
maintaininir  the  ere<'t   |V)sition  without 
muscular  fatigue,  the  action  of  the  extensor  muscle^  of  the  buttock  being  lial- 
anced  by  the  tension  of  the  ilio-femoral  and  capsular  ligaments.    The  security 
the  joint  is  also  provided  for  by  the  two  bones  being  directly  united  through  tbe 
li^amentum  teres.    Flexion  of  the  hip-joint  is  arrested  by  the  soft  parts  of  tli*' 
thiph  and  abdomen  beint;  brou;ilit  into  contact:'  extension,  by  the  tension  of  tlif 
ilio-femoral  lij^ameiil  ami  front  of  the  capxiile:  adduction,  l>y  the  outer  Itand  <'t  tlu- 
ilio-femoral  ligament  and  the  ilio-trochanteric  ligament,  and  in  the  flexed  position 
of  the  limb  by  the  ligamenturo  teres ;  abduction,  by  the  lower  portion  of  tbe  ilk»> 
femoral  ligament  and  ^e  pubo-femoral  band ;  rotation  outward,  by  the  outer  prt 
of  the  ilio-femoral  li;j;amcnt  and  the  lif;anientum  teres;  and  rotation  inwanl,  hy  the 
isehio-capsnlar  ligament  and  the  hinder  jmrt  of  the  capsule.     The  muscles  which 
ji-x  the  fenmr  on  the  pelvis  are  the  I'soas,  Uiacus,  liectus,  Sartorius,  rectineuis 
and  Adductor  brcvis.    Eietmwm  is  mainly  ncrformed  by  the  Gluteus  mazimns, 
assisted  by  the  hamstring  mittdes.    The  thign  is  adduded  by  the  Adductor  mag* 
nus,  longus  and  brevis,  we  Pectinens,  Sartorius.  and  Gracilis,  and  nh  htrted  by  the 
Ciluteu^  maximus.  medius.  and  minimum,  'riie  mu-clcv  whicli  r<^t<it,'  the  thiiih  intrnnl 
are  the  anterior  fibres  of  the  Gluteus  nu-dius,  the  (iluteus  imniiiiu<,  and  the  Tensor 
vaginie  fenioris ;  while  those  which  rotiUc  it  outward  are  the  posterior  fibres  of  the 
Gluteus  medius,  the  Pyriformis,  Obturator  extemns  and  intemus,  Gemellus  superkw 
and  inf  I      Quadratus  femoris,  Psoas,  Iliacus,  Gluteus  maximus»  the  three  Adduc- 
tors, and  tlie  Pectineus. 


Y«rtfad  Seetkm  tiusofh  Hlp-Joliit  (Hmie).] 


The  knee-joint  was  formerlv  described  as  a  ginr^Iymus  or  hinge-joint,  but  is  really 
of  a  much  more  complicated  character.  It  must  be  re[rarde<l  as  consistinn  of  three 
articulations  foi»etlier:  one  between  each  condyle  of  the  femur  and  tlie  corrcvjtondiiiL; 
tuberosity  of  the  tibia,  which  arc  condyloid  joints ;  and  one  between  the  patella  and 
femur,  which  is  partly  artbrodial,  but  not  completely  so,  since  the  articular  sur- 
are  mutually  adapted  to  each  other,  so  that  tne  movement  is  not  a  mmply  glid- 


'  The  hip-joint  cannot  be  rompletely  flexed,  in  mont  ^rhonR,  without  at  the  aante  time  Aexina  die 
knee,  on  account  ol'  tlu*  ^llnrtl1t■>-  i>l  the  hatiistrin'.:  mi))K*lc»  iC'leland,  Jbiim.^  Anat.  timi  PI^^'So.  1, 
Seriei^  p.  Hi).    [6«e  liguiuejuuua  actiun  ut'  uiiuclett,  p. 
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ing  one.  This  view  of  the  coiMtruction  of  the  knee-joint  receives  confinnation  from 

the  ptndy  of  the  articulations  in  some  of  the  lower  munnnals,  where  three  synovial 
rofmhniiics-  arc  sometimes  found,  corresponding  to  thesp  three  ;^iibdi visions,  eitlier 
entirely  tiistiijct  or  only  connected  together  by  small  communicatious.  This  view 
is  fbitlier  rendered  proDable  by  the  exietenoe  of  the  two  crucial  li^me&te  within 
the  joint,  which  must  he  regarded  as  the  external  and  internal  lateral  ligaments  of  the 
iiJiMT  :ind  outer  joints  respectively.  The  existence  of  the  li;raTneiitu!ii  uiucosum  would 
further  indicate  a  tendency  to  separation  of  the  synovial  cavity  into  two  minor  wics, 
one  corresponding  to  each  joint.  [For  a  comparison  of  the  angle  fonned  between  the 
thigh  and  leg  at  the  knee  with  the  similar  angle  at  the  elbow,  see  p.  >42.1 

The  bone.s  entering  into  the  formation  of  the  knee-joint  are  tlic  condyles  of  the 
femur  above,  the  head  of  the  tibia  below,  and  the  patella  in  front.  The  articular 
surfaces  are  covereil  with  cartilage  and  connected  together  by  ligaments,  some  of 
which  are  placed  on  the  exterior  of  the  joint,  whilst  others  occupy  its  interior. 

Ej^emai  X^Tomente.  Interior  LigamenU* 

Anterior,  or  Ltgamentam  patellse.  Anterior,  or  External  Cractal. 

Posterior,  or  Ligam^tttm  postieum         Posterior,  or  Internal  Crucial. 

Wiiislowii.  Two  Semilunar  Fibro-cartilages. 

Intenial  Lateral.  Transverse. 
Two  External  Lateral.  Coronary. 
Capsuhur.  Ligamentum  muoosum. 

Ligamenta  alaria. 

Th6  Anterior  Ligument,  or  Lisamentum  patellae  (Fig.  2(i0),  is  that  portion 
of  the  common  tendon  of  the  extensor  muscles  of  the  thigli  which  is  continued  from 
the  patella  to  the  tubercle  of  the  tibia,  supplying  the  place  of  an  anterior  ligament. 
It  is  a  strong,  flat,  ligamentous  band  about  three  incnes  in  length,  attached  above 
ta  the  a[)ex  of  the  patella  and  the  rough  depression  on  its  posterior  surface:  below, 
tn  the  lower  part  of  the  tuberosity  of  the  tibia,  its  superficial  fibres  being  continuous 
across  the  front  of  the  patella  with  tliose  of  the  tendon  of  the  Qtisuirircps  extensor, 
[The  ligamentum  patella?  is  best  shown  by  trying  to  lift  a  heavy  bureau  or  other 
weight  b^  one  foot,  the  leg  being  in  semi-extension.]  Two  synovial  burste  are  con<- 
nected  with  this  ligament  and  the  patella:  one  is  interposed  hetween  the  patella  and 
the  skin  covering  its  anterior  surface  [see  p.  311]  ;  the  other  of  stiiall  size,  between 
the  hgamentum  patella!  and  the  upper  part  of  the  tuberoi»ity  of  the  tibia.  The  pos- 
terior  sar&ce  of  the  ligament  is  separated  above  from  the  knee-joint  by  a  large  mass 
of  adifMisc  tissue  [this  fatty' ti.'ssue  recedes  into  the  i^pace  between  the  bones  when 
ihf  lr<j  is  (lexnl,  hut  is  forced  out  on  c:ich  side  of  the  ligament  when  the  leiz  is 
extended,  and  \^  ni>t  to  be  mistaken  for  fluid  inside  the  joint]  :  its  lateral  margins 
are  continuous  with  the  aponeurosis  derived  from  the  Vasti  muscles. 

The  Posterior  Ugament,  Tilgamentam  poetieam  Wloeilowji'  (Fig.  270),  is 
a  broad,  flat,  fibrous  band  which  covers  over  the  whole  of  the  back  part  of  the  joint. 
It  fonM..ts  of  a  central  and  two  lateral  portions,  tlie  latter  fonne«l  ehiefly  of  vertical 
fibres,  which  arise  above  from  the  condyles  of  the  femur  and  are  connected  below 
with  the  back  part  of  the  head  of  the  tibia,  being  closely  united  with  the  tendons 
of  the  GastnK'neinius,  Plantaris,  and  Popliteus  muscles;  the  central  portion  is  formed 
of  fasciculi  obliquely  dire*  ted  and  separated  from  one  another  by  aperture's  for  the 
pass-ige  of  vessels  and  iier\  es.  The  strongest  of  these  fa«eictdi  is  derived  fimn  the 
tendon  of  the  Semimeniloanosus,  and  passes  from  the  baek.  part  of  the  inner  tube- 
rosity of  the  tibia  oblic|uely  upward  and  outward  to  the  back  part  of  the  outer  con- 
dyle of  the  femur.  The  |>osterior  ligament  forms  part  of  the  floor  of  the  popliteal 
space,  niid  the  popliteal  ai'terv  rests  u])on  it. 

The  Internal  liateral  Ligament  is  a  broad,  flat,  membranous  band,  thicker 
behtBd  than  in  front,  and  situate<l  nearer  to  the  back  than  the  front  of  the  joint 
It  is  attached  above  to  the  inner  tuberoMty  of  the  femur,  below  to  the  inner  tube* 
rwity  and  inner  surface  of  tlit-  slinft  of  the  tibia  to  the  extent  of  ab"Tit  inches. 
It  i.<  crossed  at  its  lower  part  by  tiie  apoiK  iirosis  of  the  t^artorius  and  the  tendons 

*  lTh,f  "  oblique  famnmhw "  in  the  onlv  part  »le!«eribed  bv  Winitlow  as  the  "  posterior  ligament."  The 
iiit«r  U  is  dMoibed  by  bh&  with  the  "  capiular  liguncnk'*] 
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of  the  Gracilis  and  Semitendinosus  muscles,  a  synovial  bursa  being  interposed.  Its 
deep  surface  covers  the  anterior  portion  of  the  tendon  of  the  Semimembranosus,  the 

Fxo.  269.  FiQ.  270. 


RlRht  Knee-Juiiit,  auteriur  view.  RlK'>t  Knee-joint,  posterior  view. 


synovial  membrane  of  the  joint,  and  the  inferior  internal  articular  artery  and  nerve; 
it  is  intimately  adherent  to  tlie  internal  .semilunar  fibro-cartilage. 

The  Longr  External  Lateral  Ligrament  is  a  strong,  rounded,  fibrous  cord 
8ituate<l  nearer  Xo  the  back  tlian  tlie  front  of  the  joint.  It  is  attached  above  to 
tlie  back  part  of  the  outer  tuberosity  of  the  femur,  below  to  the  outer  part  of 
the  liead  of  the  fibula.  Its  imter  »Hrfart'  is  covered  by  the  tendon  of  the  Biceps, 
whicli  divides  at  its  insertion  into  two  parts,  separated  by  the  ligament.  Tlie  liga- 
ment lists  passing  beneath  it  the  tendon  of  the  Popliteus  mu.scle  and  the  inferior 
exteriiiil  articiil.ir  vessels  and  nerve. 

The  Short  Exteraal  Lateral  Ligament  is  an  accessory  bundle  of  fibres  placed 
behiiiil  and  iiarallcl  wifh  the  preceding,  attache<l  above  to  the  lower  part  of  the 
outer  tuberosity  of  the  femur.  l»el<»w  to  the  summit  of  the  styloid  process  of  the 
fibula.  This  ligament  is  intimately  connected  with  the  cap.sular  ligament,  and  has 
passing  beneath  it  the  tendon  of  the  Popliteus  mu.scle. 

The  Capsular  Ligrament  consists  of  an  exceedingly  thin  but  strong  fibroii* 
membrane  which  fdls  in  tlie  intervals  left  by  the  prece<ling  ligaments.  It  is  attached 
to  the  fennir  immediately  above  its  articular  surface,  but  is  incomplete  in  front,  not 
exteniling  beneath  the  extensor  tendons:  below,  to  the  upper  border  and  sides  of 
the  patella  and  the  margins  of  the  head  of  the  tibia  and  interarticular  cartilages,  and 
is  continuous  behind  with  the  posterior  liganu'nt.  This  membnine  is  strengthened 
by  fibrous  exjiansions  derived  from  the  fa,seia  lata,  from  the  Va.sti  and  Oureus  mus- 
cles, and  from  the  IJieefis.  Sartorius.  :ind  tendon  of  the  Semimembrano.su8.  The 
expansions  from  the  fascia  lata  and  Va^ti  nmscles  form  strong  fibrous  bunds  on  either 
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niie  of  the  patella,  which  are  iometimes  called  the  lateral  patellar  ligaments.  [The 

Icnrlon  of  the  Quadriceps  cxtrnsor  (the  8<>-callcil  li;;ami'iitnin  jiatdln')  is  so  strong 
anil  ten»e  that  auy  liquid  accumulatin<;  inside  the  kuee-juiut  disteuds  only  the  rela- 
tively weaker  capsular  ligament,  and  furms 
a  marked  awdUing  on  each  side  of  the  ten- 
don an<l  Ix'low  the  patella.  The  contrast 
Wtween  this  and  tlio  median  .^welling  in 
fruut  of  the  patella  in  ''huusemaid's  knee" 
Is  to  be  borne  in  mind.] 

TheOkVOial  arc  two  interosseous  liga- 
inent-:  of  considerable  strenjitli  situated  in 
the  interior  of  the  joint,  nearer  it.s  poste- 
rior than  anterior  {lart.  They  are  called 
crucial  because  they  cross  each  other,  some- 
what like  the  linest  of  the  letter  X,  and  have 
receivetl  the  names  auU'rior  and  ponten'or 
from  the  position  of  their  attachment  to  the 
tibia. 

The  Anterior  or  External  Oraoial  Liff- 
ameQt(Fi(:.  I'Tl), smaller  than  the  pnsteri<ir. 
is  attached  to  tlie  inner  side  of  tiie  depre-ssiou 
m  front  of  the  spine  of  the  tibia,  being  blend- 
ed with  the  anterior  extremity  of  the  ezter- 
mlsemilanarfibro-cartilage.  and,  passing  ob- 
liquely upward,  backwanl.  and  outward,  is 
iu^rted  into  the  inner  and  back  part  of  the 
ODter  condyle  of  the  femur. 

The  Posterior  or  Internal  Crucial  Li^r- 
ament  is  larger  ill  size,  but  less  obliijue  in 
its  direi.'tion  than  the  anterior.  It  is  at- 
tached to  the  back  part  of  the  depression 
behind  the  spine  of  the  tibia,  to  the  pop- 
liteal notch,  and  to  the  pc»sterior  extremity 
(if  the  external  semilunar  fibro-cartihige, 
and  ])a.H»e8  upward,  forward,  and  inward  to  be  inserted  into  the  outer  and  fore  i>art 
<^  the  inner  condyle  of  the  femur.  As  it  crosses  the  anterior  crucial  ligament  a 
fiuciculus  is  given  off  from  it 
i^hich  blends  witli  the  jKwterior 
part  of  that  iiganjent.  It  is  in 
relation  in  front  with  the  ante- 
rior cnicial  ligament,  behind 
with  the  ligamentum  posticum 
Winslowii. 

The  Semilunar  Fibro-car- 
tflasM  (Fig.  272)  are  two  cres- 
centic  lamella  which  are  at- 
tache<l  to  the  margins  of  the 
bead*of  the  tibia,  and  serve  to 
deepen  its  surface  for  articula- 
tion with  the  condyles  of  the 
ffmur.  The  cireunifereiiee  of 
furh  cartihiL'e  is  thick  and  con- 
vex, the  mner  free  border  thin 
and  concave.  Thdr  upper  sur- ' 
Sues  are  concave,  and  in  relation  witli  the  condyles  of  the  femur;  their  lower  sur- 
face? nre  flat,  and  rest  upon  tlie  head  ol'  the  tibia.  Each  cartibiL'e  covers  nearly 
the  outer  iwo-thinbi  of  the  corresiponding  articular  surface  of  the  tibia,  leaving  the 
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inner  third  uncovered ;  both  suriaoes  are  smooth  and  invested  bj  synovial  mem- 
brane. 

The  Ikitanuil  Semilmiar  Flbgo-onrtilnge  is  nearly  semidrcnlar  in  f<nnD,  % 
litde  elon;;ated  from  before  backward,  and  broader  behind  than  in  front;  its 

convex  lionler  is  united  to  the  internal  lateral  li<:amcnt  and  to  the  head  of  the 
til»ia  by  means  of  the  rovoiiarv  lij^anients;  '\\jr-  anterior  extremity,  thin  and  pointed, 
is  firmly  impiaoted  iutu  a  depref^sion  on  the  anterior  mar^^iu  of  ihe  heud  of  tbe 
tibia  in  front  of  the  anterior  eraeial  ligament;  its  posterior  extremity  into  the 
depression  behind  the  spine,  between  the  attachment  of  the  external  cartilage  sad 
posterior  crucial  ligament. 

The  External  Semilunar  Pibro-cartilage  forms  nearly  an  entire  circle,  cover- 
ing a  larger  jxortion  of  tlie  articular  sin  lace  than  the  internal  one.  It  is  grooved 
on  its  outer  side  for  the  tendon  of  the  i'opliteus  muscle.  Its  circumference  is  held 
in  oenneotion  with  the  head  of  the  tibia  by  means  of  the  coronary  ligaments,  and 
its  two  extremities  are  firmly  implanted  in  the  depressions  in  front  of  and  behind 
the  spine  of  the  tibia.  These  extremities  at  their  insertion  are  interposed  between 
the  attachments  of  the  internal  eartila<:e,  the  anterior  extremity  hciiii;  attacluMi,  in 
front  of  the  spine  of  the  tibia,  to  the  outer  side  of  the  anterior  crucial  ligament.  The 
posterior  is  attached  behind  the  spine,  bnt  in  front  of  the  posterior  extremity  of 
the  internal  cartilage.  Just  Ix  l  iv  its  insertion  it  gives  off  a  strong  fiuciciUuB 
which  passes  obliquely  upward  and  outward,  to  be  injH?rted  into  the  inner  condyle 
of  tlie  femur  close  to  the  att^ichment  of  the  posterior  criu'ial  liiiament.  Occasion- 
ally a  small  fasciculus  is  given  oil'  which  passes  forward  to  be  inserted  into  the 
back  part  of  the  anterior  cmcial  ligament.  The  external  semilanar  fibio-carti- 
lage  gives  off  from  its  mtterwr  harder  a  fiuciculus  which  forms  the  tnnsverse 
ligament. 

Tlie  Transverse  Ligrament  is  a  liaml  of  fibres  which  passes  transversely  from 
the  anterior  convex  margin  of  the  external  semilunar  cartilai^e  to  the  anterior 

extremity  of  the  internal  cartilage;  its 
thickness  varies  considerably  in  differ- 
ent  subjects,  and  it  is  sometimes  absent 
altogether. 

The  Coronary  Ligranients  (■<>n>ist  of 
numerous  short  librous  band.s  which  con- 
nect the  convex  border  of  the  semilmiar 
cartilages  with  the  circumference  of  the 
head  of  the  tibia  and  with  the  other  liga- 
ments surroundiiiir  the  joint. 

The  synovial  membrane  of  the 
knee-joint  is  the  largest  and  most  ex- 
tensive in  the  body.    Commencing  at 
the  tipper  border  of  the  patella,  it  forms 
a  short  cul-ilr  s;n;  beneath  the  Quadriceps 
extensor  tendon  on  the  thigh  ;  this  com- 
municates with  a  synovial  bursa  inter- 
posed between  the  tendon  and  the  front 
of  the  f  'lnur,  by  an  orifice  of  variable 
size.     [Thcst'  two  cavities  arc  ]tmft  icallv 
one.     If  a  blowpipe  he  inserted  through 
u  hole  drilled  in  the  patella  or  secured 
buguwi  Section  ibruugh  Knee  Joint  ( voiz).j        in  a  Small  Opening  in  the  capsular  liga- 
ment, and  the  cavity  of  the  joint  be  dis- 
tended by  air.  the  synovial  sac  will  be  iouiid  to  extend  usually  two  inches  above  the 
upper  margin  of  the  patella — an  important  fact  to  be  remembere<l  in  ojieration*  in 
this  region.    In  synovitis  of  this  joint  the  disten.sion  thus  exteud.s  above  the  j.atoUa, 
and  if  marked  it  will  float  the  patella  away  from  the  femur.}   On  each  side  of  the 
patella  the  synovial  membrane  extends  beneath  the  aponeurosis  of  the  Yasti  muscles, 
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iul  more  especially  beneath  that  of  the  Vastus  internus;  and  below  the  patella  it  is 
sepratc-l  ftuiii  tlie  anterior  lipiiiK'iif  bv  a  ronsidiTuble  quantity  of  adipose  tissue. 
In  tliiji  »jiuati«jn  it  sends  off  u  triangular  prolongation,  containing  a  few  ligament- 
ous fibre*,  which  extends  from  the  anterior  part  of  the  joint  below  the  patella  to  * 
llie  Iroiit  of  the  interoondyloid  notch.  This  fold  has  been  termed  the  Jlyammtwn 
miwuftutti.  The  li't/ainenta  alaria  consist  of  two  fringe-like  folds  which  extend  from 
iIh"  -ities  of  the  ligamcntum  mucosum  upward  and  laternlly  between  the  patella  and 
fviiiiir.  The  svuovial  membrane  invests  the  semilunar  libro-cartilages,  and  ou  the 
Wk  part  of  tne  external  one  forms  a  cttl-de>4ac  bHween  the  groove  on  its  surfitce 
and  the  tendon  of  the  Poplitens;  it  is  oontinaed  to  the  articular  surface  of  the  tibia, 
!furn»und.s  the  crucial  !i;iranient8  and  the  inner  «iurfaceof  the  ligament^  wliich  enclose 
tlie  joint;  lastly,  it  approaches  the  condyles  of  tlie  femur,  and  from  them  is  con- 
tittoed  on  to  the  lower  part  of  the  front  of  the  shaft.  The  pouch  of  synovial 
nembnuie  between  the  extensor  tendon  and  fx^nt  of  the  femur  is  supported  during 
the  uiorements  of  the  knee  bj  a  small  muscle,  the  Snbenireus,  which  is  inserted 
iaio  if. 

The  folds  of  synovial  membrane  and  the  fatty  processes  contained  in  them  act,  as 
it  teems,  mainly  as  padding  to  fill  np  interepaces  and  obviate  coneusBions. 

The  Bur9tx  ill  connection  with  the  synovial  membrane  will  be  found  described 
with  the  regional  anatomy  of  tlie  popliteal  space. 

The  Arterieg  supplying  the  joint  are  derived  from  the  anastomotic  branch  of  the 
ftlDoral  articular  branches  of  the  |:K)pliteal,  recurrent  branch  of  the  anterior  tibial, 
and  I ending  branch  from  the  external  circumflex  of  the  profunda. 

The  Nervei  are  derived  firom  the  obturator,  anterior  crural,  and  external  and 
intenial  {)opliteal. 

AcTio.vs. — The  knee-joint  permits  of  movements  of  flexion  and  extension,  and 
in  certain  positions  of  slight  rotation  inward  and  outward.  The  movement  of  fiex* 
ion  and  extension  do^  not,  however,  take  place  in  a  simple,  hinge^like  mann^,  as 

in  other  joints,  but  is  a  complicate*!  movement  consisting  of  an  irrMijnlar  motion 
combining  a  certain  amount  of  gliding  and  rotation,  so  that  the  same  part  of  one 
srticttlar  surface  is  not  always  applied  to  the  same  part  of  the  other  articular  surface, 
aad  the  axis  of  motion  is  not  a  fixed  one.  If  the  recently-dissected  knee-joint  is 
exaroined  while  in  a  conditinti  of  extreme  flexion,  the  posterior  rounded  cxik miiit  s 
of  the  eondvles  of  the  fennir  will  bo  found  to  be  reetinij  apiinst  the  ]>o«tet  i()r  pari 
of  the  articular  facets  on  the  tibia,  and  if  a  simple  hinge-like  movement  were  to 
take  place,  the  axis,  round  which  the  revolving  movement  of  the  tibia  occurs,  would 
ho  in  the  back  part  of  the  condyle.  If  the  leg  is  now  brought  forward  into  a  posi- 
tion f.f  f*emiflexion.  the  upper  surface  of  the  tibia  will  be  seen  to  glide  over  the 
condyles  of  the  femur,  so  that  the  middle  part  of  the  articular  facets  are  in  contact, 
sod  the  axis  of  rotation  must  therefore  be  shifted  forward  to  nearer  the  centre  of 
the  condyles.  If  the  leg  is  now  brought  into  the  extended  position,  a  still  further 
pliding  takes  phu c  and  a  fiirtlier  shifting  forward  of  the  axis  of  rotation.  This  is 
not,  however,  a  simple  movement,  but  is  acenmpanieil  by  a  certain  amount  of  rota- 
tion outward  round  a  vertical  axis  drawn  through  the  centre  of  the  head  of  the 
tibia.  This  rotation  is  due  to  the  greater  length  of  the  internal  condyle,  and  to 
the  fact  that  the  anterior  portion  of  its  articular  surface  is  inclined  obliquely  out* 
ward.  In  *  <>n.=!e(pience  of  this  it  will  he  seen  that  to\\  ard  the  close  of  the  movement 
of  extciisum — that  is  to  say,  just  belbre  complete  extension  is  eflected — the  tibia  is 
direcied  obli(juely  upward  and  outward  over  this  oblique  surface  on  the  inner  con- 
dyle, and  the  leg  is  therefore  necessarily  rotateil  outward.  \\\  tiexion  of  the  joint 
trip  onnverse  of  these  movements  takes  place.  The  ti]»Ia  glides  backward  round 
liie  end  of  the  femur,  and  at  the  commencement  of  the  movement  the  tibia  is 
directed  downward  and  inward  along  the  oblitjue  curve  of  the  inner  condyle,  thus 
(^u«ing  an  inward  rotation  to  the  leg.  [This  pronation"  and  ^'supinatkm"  of 
the  leg  amounts  to  about  36*^.  It  begins  when  the  leg  is  flexed  at  150°  to  156**, 
•iwl  becomes  more  pronounced  a?  the  joint  is  further  flexed.] 

During  flexion  and  extension  the  patella  moves  on  the  lower  end  of  the  femur. 
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but  this  movement  is  not  a  einiple  gliding  one ;  for  if  the  articular  ftorface  of  thia 

bone  is  examined,  it  will  be  fouml  to  j»rcsent  on  each  side  of  the  central  vertic4il 
ridge  two  lr<;*i-markod  transverse  ridges,  which  divide  each  half  <>f  the  hone  into 
three  facets*,  and  does  not  present  a  uniform  curved  surface,  as*  would  he  the  ca^^e  if 
a  simple  gliding  movement  took  place.  These  three  facets  correspond  to  and  denote 
the  parts  of  the  bone  respectively  in  contact  irith  the  condyles  of  the  femur  during 
flexion,  semiflexion,  and  extension.  In  flexion  only  th(«  u|>])er  facets  on  the  patella 
are  in  contact  with  the  condjles  of  the  femur;  the  lower  two-third!»  of  the  bone  ret4 
upon  the  maaa  of  fat  which  occupies  the  space  between  the  femur  and  tibia.  In  the 
semiflexed  position  of  the  joint  the  middle  facets  on  the  patella  rest  upon  the  most 
prominent  |>ortion  of  tlie  condvlr>.,  and  thus  aftord  incrensed  loveniire  T«i  the  (|ua(i- 
ricops  hy  inrrra'^iniz  its  distance  from  the  crntr*'  nf  nuttidn.  In  cuaiiih'ti'  rxtcnsidn 
the  patella  is  drawn  up,  so  that  onlv  the  lower  facets  are  in  contact  with  the  artic- 
ular^snrfaces  of  the  condyles. 

In  addition  to  the  slight  rotation  during  flexion  and  extension  the  tibia  enjovs 
an  independent  rotation  on  the  condyles  of  th(?  femur  in  certain  position*?  of  the 
joint.  This  takes  place  in  the  semiflexed  poMitiou  of  the  limb  when  all  the  liga- 
ments are  relaxed. 

During  fieri" n  the  ligamentum  patellse  is  put  up m  the  stretch,  as  is  also  the 

posterior  cnaial  li^'ament  in  oxtrrnip  fl'-yinn.  Tlic  otlit>r  ligaments  are  all  relaxetl 
hy  fU'xinn  of  tlio  joint,  though  the  relaxation  of  the  anterior  crucial  ligament  is 
ver^  tnliing.  Flexion  is  onl^  checked  during  life  by  the  contact  of  the  leg  with 
the  thigh.  In  extension  the  ligamentum  pateUsB  becomes  relaxed,  and  in  extreme 
extension  completely  so,  so  as  to  allow  free  lateral  movement  to  the  patella,  whicA 
then  rests  on  the  front  of  tlie  lower  end  of  the  femtir.  The  other  litrninents.  with 
the  exception  of  the  jjosterior  crucial,  which  is  partly  relaxed,  are  all  on  the  stretch. 
When  the  limb  has  been  brought  into  a  straight  line  extension  is  diecked  mainly 
by  the  tension  of  all  the  ligaments  except  the  posterior  crucial  and  ligamentum 
patelhe.  [In  the  position  at  rest,  when  the  weight  is  thrown  on  one  leg,  tlie  knee^ 
Joint  of  this  It'g  is  slightly  over-extended,  so  as  to  form  an  angle  the  ajiex  of  which 
iti  directed  posteriorly-,  and  the  posterior  ligament  is  stretched  to  its  utmost  in  sup- 
porting the  leg,  and  thus  resting  the  muscles.  At  the  same  time,  the  pelvis  is  tilted 
backward,  and  supported  by  the  now  tense  anterior  part  of  the  capsular  ligament  at 
the  hip,  espcf'inlly  the  inverted  Ydigament.  The  pelvis  is  still  more  marko<lly 
tilted  over  to  the  other  side,  makmg  the  other  leg  relatively  the  longer,  and  thus 
necessitating  its  flexion.  It  is  supported  here  by  the  external  part  or  the  capsular 
and  the  A-ligaments.  The  changes  in  the  level  of  the  pelvis  are  best  s  i  1  y  com- 
paring tile  li'vol-*  of  the  two  anterior  superior  spines  on  the  li\  iiig  modt  l  :  or  if  a 
light  rod  be  lixed  by  adhesive  phuster  to  these  two  spines,  and  the  niodel  alternately 
throw  his  weight  on  one  leg  ami  then  on  the  other,  it  will  show  still  better.  The 
rocking  of  the  i>elvis  in  walking  can  be  excellently  shown  by  this  experiment, 
especially  in  the  female  model.  To  make  the  rod  touch  the  anterior  superior  spines, 

it  should  he  of  tlii^i  shape,   ,  to  fit  the  projectintr  nV»domrn.  or  a 

straight  rud  luuy  be  iixed  to  the  posterior  superior  spines,  and  will  show  the  jielvic 
rocking  ec^uallj  well.]  The  movements  of  rtftaticn  of  which  the  knee  is  susceptible 
are  permitted  in  the  semiflexed  condition  by  the  partial  relaxation  of  both  crucial 
ligaments,  as  well  as  the  lat.  ral  li^'anients.  Rotation  inward  appears  to  he  linufi  d 
bv  the  tension  of  the  anterior  crucial  limiment  and  hv  the  interlockintr  <d  the  two 
ligaments,  hut  rotation  outwanl  does  not  appear  to  be  checked  by  either  ligament, 
since  they  uncross  during  the  execution  of  this  movement,  but  by  the  lateral  liga- 
ments.  espet^'ially  the  internal.  The  main  function  of  the  crucial  ligaments  is  to  act 
as  a  dire<'t  bond  of  union  hetweeTi  the  tibia  and  f«'nmr.  preventing  the  former^  br.Tu' 
from  being  carried  too  fur  backward  or  forward.  Thus  the  anterior  crucial  ligiiuient 
prevents  the  tibia  being  carried  too  iar  ibrward  by  the  extensor  tendons*  and  the 
posterior  crucial  cheeks  too  great  movement  ba<  kward  by  the  flexors.  They  aim 
a'^sist  the  lateral  liL'arnents  in  resistin'_'  atrv  latenil  b«'nding  of  the  joint.  The  inter- 
articular  cartilages  are  intended,  a^  it  ijeems,  to  adapt  the  surface  of  the  tibia  tu  the 
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»hape  of  the  femur  to  a  certain  extent,  so  as  to  fill  up  the  intervals  which  would 
Athenriw  be  left  in  the  Tarjing  poeitioiu  of  the  joint,  and  to  interrupt  the  jar» 
which  would  be  so  frequently  transmitted  up  the  limb  in  jumping  or  fulls  on  the 
feet.'  The  patella  ij*  a  great  defence  to  the  knee-joint  from  any  inlnrv  infli<  ttnl  in 
front,  and  it  distributes  upon  a  laree  and  tolerably  even  surface  during  kneeling 
the  pretsnre  which  would  otherwise  tall  upon  the  prominent  ridges  of  the  condjlee : 
it  auo  iiT  !  leverage  to  the  Quadriceps  extensor  muscle  to  act  upon  the  tibia;  and 
Mr.  Wan!  lias  pointeil  out*  how  this  leverage  varies  in  the  various  positions  of  the 
jomt,  so  that  the  action  of  the  muscle  produces  velocity  at  tiio  expense  of  force  in 
Uie  commencement  of  extension,  and,  on  the  contrary,  at  the  close  of  extension 
tends  to  diminish  the  veloci^,  and  therefore  the  shock  to  the  ligaments,  whilst  in 
the  sitanding  position  it  draws  the  tibia  powerfully  forward,  and  thus  maintains  it  in 
'a&  place. 

Exteimon  of  the  leg  on  the  thigh  is  j>erfonne<i  b^  the  Quadriceps  extensor; 
fieximt^  hj  the  hamstring  muscles,  assisted  b  j  the  Gracilis  and  Sartonus ;  rotation 
outward,  by  the  Biceps ;  and  rotation  imoardy  bj  the  Popliteus,  Smitendinosnfc^ 
and,  to  a  slight  extent,  the  Semimembranosus. 

in.  Abttoulations  bbtween  the  Tibxa  and  FmuLA. 

TTie  nrtictilatinnfi  hotTreon  tho  tibia  and  fibnln  are  efTpcted  hy  ligaments  which 
connect  both  extremiti^,  as  well  aa  the  shafts  of  the  bones.  They  may,  conse- 
Quently,  be  subdivided  into  three  sets:  1,  The  Superior  Tibio>fibuIar  articulation; 
z,  the  Middle  Tibio-fibular  ardcnlation ;  8^  the  Inferior  Tibio-fibular  articulation. 

1.  SupmtioR  Tibio-fibular  Articulatior. 

This  articulation  is  an  arthrodial  joint  The  contiguous  surftoes  of  the  bones 
nrsfient  two  flat  oval  facets  covered  with  cartilage  and  connected  together  by  thd 
rollowing  ligaments: 

Anterior  Superior  Tibio-filmhir. 
Posterior  Superior  Tibio-fibular. 

The  Anterior  Superior  Ligament  (Firj.  271)  ('(insists  of  two  or  three  hroud 
and  flat  hands  v  liirh  \inm  (ddiiiuidy  upward  and  inward  from  the  &ont  of  the  head 
of  the  Hhula  to  ilie  front  of  the  outer  tuberosity  of  the  tibia. 

The  Posteirior  Superior  liigament  is  a  single  thick  and  broad  band  whidk 
pauses  from  the  back  part  of  the  head  of  the  fibula  to  the  back  part  of  the  outer 
tuberosity  of  the  tibia.    It  is  covered  hj  the  tendon  of  the  PoplitoiH  mufcle. 

A  synovial  membrane  lines  this  articulation,  which  at  its  upper  and  back  part 
is  oecwNonally  continuous  with  that  of  the  knee-joint. 

2.  MiDDLB  Tibio-fibular  Articulation. 

An  interosseous  membrane  extends  between  the  contiguous  margins  of  the  tibia 
and  fibula,  and  separates  the  muscles  on  the  front  from  those  on  the  back  of  the 
1^.  It  consists  of  a  thin  aponeurotic  lamina  composed  of  oblique  fibres,  whicb 
pass  downward  and  outward  between  the  interos!^eou»»  ridjrf^s  on  the  two  bones.  It 
is  bro»*Jt'r  abtjve  than  below,  and  presents  at  its  upper  part  a  large  oval  aperture 
ibr  the  passage  of  the  anterior  tibwl  artery  forward  to  the  anterior  aspect  of  the- 
Icj;,  and  at  its  lower  part  an  opening  for  the  passage  of  the  anterior  peroneal  ves- 
•db.  It  is  continuous  below  with  the  inferior  interosseous  ligament,  and  is  perform 

'  Ppr)f  ITuiiifilirv  tt';u  ln's  tli:il  tlu-  iiilenutlciilar  c art! lanes  do  not  follow  tlio  nio\'eiru"tits  of  t)n_' 
tilna  in  prtmation  ami  supination  ;  so  that  these  ninvenientio  take  plare  betwmi  the  tibia  and  the  car- 
tili^,  while  the  chief  niovcmenis  of  the  joint  take  place  between  the  cartilatces  ami  ilie  feninr.  if 
jkiibtM,  itwoull  t-c;ihliKh  an  iotereaUug  aualQgf  with  other  joints  (aoch  an  the  lower  Jaw)  in  whick 
iniMafticQl«r  canilaKet*  are  preaeoL 
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atcd  in  niimerou.s  ]nirt»  for  the  passage  of  sroall  veissek.  It  is  in  relation  in  front 
with  the  TiMali.s  unticus.  Extensor  lonfrus  (ligitornm.  Extensor  proprins  pollicis, 
PeroneiK'*  teriius,  and  the  antvrior  tibial  vessels  and  nerve ;  behind,  with  the  Tib- 
ialis poBliciis  and  Flexor  longus  pollicis. 

8.  Inferior  Tibio-fibular  Articulation. 

This  articulation  is  formed  by  the  rough  convex  surfiuse  of  the  inner  side  of  the 

lower  end  of  the  fibuhi.  connected  with  »  siinihir  rough  surface  on  the  outer  side  of 
the  tibia.  Helow.  t«)  the  extent  of  about  two  lines,  these  siirt'aees  are  smooth  and 
Covered  with  curtihige,  which  is  continuous  with  that  of  the  unkle-joiut.  The  liga- 
ments of  this  joint  are — 

Inferior  Interosseous.  Posterior  Inferior  Tibio-fibular. 

Anterior  Inferior  Tibio-fibular.  Transverse. 

The  Inferior  Interosseous  Ligament  consist.**  of  numerous  short,  .strong  fibrous 
bands  which  pass  betwetui  the  contiguous  rough  surfaces  of  the  tibia  and  fibula^and 
constifnte  tlie  chief  b(md  of  iiniun  lu'tween  the  bones.  This  li|^nient  is  continuous 
above  with  the  interosseous  membrane. 

The  Anterior  Inferior  Ligament  (1' i^'.  275)  is  a  flat,  triangular  band  of  fibres, 
broader  below  than  above,  which  extends  obliquely  downward  and  outward  between 
the  adjareiit  margins  of  the  til)ifi  nml  fibuhi  on  tli*'  front  aspect  of  the  nrticnhitinTi. 
It  is  in  relation  in  front  with  the  Pcroueu^}  tertiuii,  the  aponeuro.sis  of  the  hg,  and 
the  integument,  behind  with  the  inferior  interosseous  ligament,  and  Mem  in  contact 
with  tlie  cartilau'c  cDVi-riti^  tlie  iistragalus. 

The  Posterior  Inferior  Ligament,  smaller  than  the  preceding,  is  disposed  in  a 
similar  manner  on  the  posterior  surface  of  the  articulation. 

The  l^ansverae  Uffunont  is  a  long  narrow  band  continuotw  with  the  preced- 
ing, passing  transversely  acroes  the  back  of  the  joint  from  the  external  malleolus  to 
the  tibin,  a  short  distance  from  its  malleolar  proces-s.  This  lio;;imenf  projeets  l>eIow 
the  margin  of  the  bones,  and  forms  part  of  the  articulating  surface  for  the  astrag- 
alus. 

The  ssmovickl  meoabraae  lining  the  articular  surface  is  derived  from  that  of  the 

ankle-jiiint. 

AciioN.s. —  The  movement  permitted  in  tiiese  articulations  is  iimitetl  to  a  very 
slight  gliding  of  the  articular  surfiMSes  one  upon  another. 

17.  AnklbiJoieit. 

The  AttUe  is  a  ginglymus  or  hinge-joint  The  bones  entering  into  its  forma- 
tion arc  the  lower  extremity  of  the  tibia  an<l  its  nialje<i]iis  and  the  external  malle- 
olu.**  of  the  fibula.  These  bones  are  united  above,  and  form  an  arch  to  receive  tlie 
Upper  convex  surface  of  the  astragalus  and  its  two  lateral  facets.  I  he  bony  »ur- 
fihoes  are  covered  with  cartilage  and  connected  together  by  the  following  ligaments: 

Anterior.  Internal  LatemL 

Posterior.  External  Lateral. 

The  Anterior  Tibio-tarsal  Ligament  (Fig.  274)  is  a  broa<l,  thin,  nierabranotts 
layer  attached  above  to  the  margin  of  the  articular  surface  of  the  tibia,  bdlow  to 

the  margin  of  the  astragalu!«  in  front  of  its  arti<  ular  surface.  It  is  in  relation  in 
front  with  the  Extensor  tendons  of  the  t'<4  s,  \sitli  the  tenihms  of  the  Tibitilis  anti- 
cua  and  Peroneus  tertiuts  and  the  anterior  tibial  vesj*els  and  nerve  ;  behuMi.  it  lies' 
in  contact  with  the  synovial  membrane. 

The  Posterior  Tibio-tarsal  Ligament  is  very  thin.  :ind  consists  of  h  few  fibrea, 
principally  transverse,  ■wliii^ii  ate  attaelteil  to  t!ie  tibia  and  asfraiialu'^  elo^e  t.>  their 
articular  surfaces.     Externallv  it  is  thicker  than  internallv.  where  a  s<»niewhac 
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thickene<l  band  of  transverse  fibres  are  attached  to  the  hollow  on  the  inner  snrftee 

of  the  extmiiil  iiKillcoliis. 

The  Internal  JLateral  or  Deltx>id  Ligament  consists  of  two  layers,  superficial 

h  io.  27&. 


deep.  The  Hui>n-jieial  layer  is  a  strong,  flat,  triangular  band  attached  above 
to  the  apex  and  anterior  and  posterior  bonlcrs  of  tlu*  inner  malleolus.  The  most 
Ulterior  fibres  pass  forward  to  be  inserted  into  the  scaphoid  and  inferior  calcaneo- 
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scaphoid  ligament ;  the  mi(hlle  descend  almost  perpendicularly  to  be  inserted  into 
the  sustentaculuni  tali  of  the  os  calcis  ;  and  the  posterior  fil)res  pass  backward  and 
outward  to  be  attached  to  the  inner  side  of  the  astragal  us.  The  deeper  layer  con- 
sists of  a  short,  thick,  and  strong  fasciculus  which  passes  firam  the  apex  of  the  mal- 
leolus  to  the  inner  snrfooe  of  the  astragalus,  below  the  articular  surfiice.  This  lij^ 
ment  is  covered  by  the  tendons  of  the  Tibialis  posticus  and  Flexor  longos  digitonui 
muscles. 

The  ExtemaJ  Lateral  Ligrament  (Fig.  275)  consists  of  three  fa,sciculi,  Ink- 
ing different  directions  and  separated  by  distinct  intervals ;  for  which  reuson  it  is 
described  by  some  anatomists  as  three  distinct  ligaments.'  This  would  seem  the 
preferable  description,  were  it  not  that  the  old  nomenclature  has  passed  into 
general  usf>. 

The  (Diti'n'or  faio'tivilus,  the  shortest  of  the  three,  passes  fi-oni  the  anteri(»r  mar- 
gin of  the  summit  of  the  external  malleolus  downward  and  forward  to  the  astragalus 
m  front  of  its  external  articular  fecet. 

The  posterior  faseieiduBy  the  most  deeply  seated,  passes  from  the  depression  st 
the  inner  and  back  part  of  the  external  malleolus  to  a  horizontal  notch  or  depres- 
sion on  the  posterior  sur&ce  of  the  astragalus.  Its  fibres  are  almost  horizontal  in 
direction. 

The  middle  fascunduSj  the  longest  of  the  three,  is  a  narrow  rounded  eord  psai- 
ing  from  the  apex  of  Uie  extemu  malleolus  downward  and  elightlj  backward  to 
the  midille  of  the  outer  side  of  the  08  calcis.   It  is  covered  hj  ue  tendons  of  the 

Peroneus  lonirtis  and  brevis. 

The  synovial  membrane  invests  the  inner  surface  of  the  ligaments,  and  sends 
a  duplicaturu  upward  between  the  lower  extremities  of  the  tibia  and  fibula  for  a 
short  dbtance. 

Relations. — The  tendons,  vessels,  and  nerves  in  connection  widi  the  joint  are 
in  front,  from  within  outward,  the  Tibialis  anticus,  Extensor  propritis  poUicis.  anto- 

rior  tibial  vessels,  anterior  tibial  nerve.  Ex- 
tensor communis  digitorum,  and  Peroneus  ler- 
tius ;  behind,  from  within  outward,  the  Tibialb 
posticus,  Flexor  longus  digitorum,  po^itoricMr 
tibial  vessels,  jxjsterior  tibial  nerve,  Fh^X'T 
longus  pollicis ;  and  in  the  groove  behind  thr 
external  malleolus  the  tendons  of  the  Peroneus 
lonsus  and  brevis. 

The  Artenes  supplying  the  joint  are  do* 
rived  from  the  malleolar  branches  of  the  ante- 
rior tibial  and  peroneal. 

The  Nerves  are  derived  from  the  anterior 
and  posterior  tibial. 

Actions. — ^The  movements  of  the  joint  are 
mainly  those  of  flexion  and  extension,  but  a 
certain  amount  of  latenil  motion  is  peniiitte<i 
when  tlie  t">»ot  is  in  tlje  extended  position.  This 
is  in  consequence  of  the  sbajn;  of  the  articular 
surface  of  the  astragalus,  which  is  oonsiderablv 
wider  in  front  than  behind  (Fig.  233,  p.  28.5), 
and  of  the  tibio-tibular  mortise,  wbieh  is  al<o 
broader  in  front  than  l)ehind  ;  hence  in  com- 
plete extension  the  narrowest  part  of  the  astrag- 
alus is  lodged  in  the  widest  part  of  the  tibio> 
fibular  arch,  and  therefore  a  certain  amount  of 
lateral  movement  is  possible.  In  the  flexed  positiim,  on  the  other  hand,  the  astrag- 
alus is  tightly  embraced  by  the  two  malleoli,  and  no  lateral  movement  is  possilde. 
In  extreme  extension  there  is  also  a  slight  amount  of  adduction,  or  inward  move- 

'  Humphry  on  The  Skekion,  p.  659. 
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mciit  of  the  fore  part  of  the  foot ;  thi?*  is  in  consefpience  of  the  external  honiiT  of 
the  upper  articular  ciurtuce  uf  tlie  astragalus  beiug  lunger  than  the  inner  unc  and 
noMfiriMt  cnrred,  which  has  a  tendency  to  turn  the  foot  inward  if  extension  is  car* 
lied  to  its  extreme  limit.  Of  the  ligaments,  the  internal  or  deltoid  is  of  v  <-rv  trreat 
power,  so  mndi  so  that  it  usually  resists  a  fon-e  wliicji  fniefures  tlie  process  of  hone  to 
which  it  is  attached.  Its  middle  purtiun,  together  with  the  middle  iiu^ciculus  of  the 
external  lateral  ligament,  binds  the  bones  of  the  leg  firmly  to  the  foot  and  resists  dis- 
placement in  everv  direction.  It^  anterior  and  posterior  tihrcs  limit  extension  and 
flexion  of  the  ftx)t  respectively.  «!nl  tlx-  anterior  Hhr^'s  also  liimi  alnliiction.  The  pos- 
terior portion  of  the  exteruul  lateral  ligaiueui  aj^Hihta  the  mid<llc  portion  in  resisting 
tiie  displaoement  of  the  foot  bttckward,  and  deepens  the  cavity  for  the  nK-eption  of  the 
i«tra^alus.  The  anterior  fascicttlos  is  a  security  against  the  displacement  of  the 
fool  forward,  and  limits  extension  of  the  joint.  The  movements  of  nlxluetion  ami 
•dductioD  of  the  foot,  together  with  the  minute  changes  in  form  by  which  it  is 
applied  to  the  ground  or  takes  hold  of  an  object  in  climbing,  etc.,  are  mainly 


8acUul  Section  of  Ankle  and  Foot  (VoU().] 

effeetetl  in  the  tarsal  joints,  the  on(>  which  enjoys  the  preatest  anaount  of  motion 
l>cin£»  that  between  tlic  asfrajialiis  and  os  calris  behind  and  the  sraplioid  and  cuboid 
in  front.  This  is  often  called  the  transverse  [or  jnedio-]  tarsal  joints  and  it,  with  the 
rabordinate  joints  of  the  tarsus,  can  replace  the  ankle-joint  in  a  great  measure 
*hcn  tlie  latter  has  become  ankylosed. 

Exi>nfion  of  the  tarsal  bones  upon  the  tibia  and  fibula  is  produced  by  the  Gas- 
trocnemius, Soleus,  Tibialis  posticus,  Pcroneus  longus  an«l  brevi.s.  Flexor  longus 
digitormn.  and  Flexor  lon^nis  pollids;  fiexion^  by  the  Tibialis  anticus,  Peronens 
tertius,  Extensor  longus  digitonim,  and  Extensor  proprins  jMillicis;'  aJJurfion, 
in  the  extended  pooition.  is  produced  by  the  Tibialis  anticua  and  posticus;  and 
abduction^  by  the  Peronei. 

V.  Artioulationb  op  thb  Taxbob. 

These  articulations  may  be  subdivided  into  three  sets:  1,  The  articulations  of 
tile  fint  row  of  tanal  bones ;  2,  the  ardculivtions  of  the  second  row  of  tarsal  bones; 
Si  tile  artienlations  of  the  two  rows  witii  each  otiier. 

*  Tlw  itadent  mnt  bear  to  mtml  that  the  Fxtensnr  lonirw  diftiloniiB  and  ESxtcnsnr  proprins  pollids 
w  rjtmiiort  of  the  tnes.  but  /rmr.i  of  thp  nnkle.  nixl  iimt  the  Flezor  loqgat  digitonim  and  Flexor  lon- 
gnt  poUicu  are  /ezon  of  the  toes,  but  aiemon  of  the  aDkle. 
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1.  Articulations  of  the  First  Row  op  Tarsal  Bovss. 

The  artievlfttions  !>etweM  the  astragaloB  and  os  odds  are  two  in  number-inte- 
rior and  posterior.   They  are  arthrodid  joints.   Tbe  bones  are  eenneded  together 

by  three  ligaments: 

External  Galcaneo<«stragaloid.  Posterior  Calcaneo-at^tragaloid. 

Tiitoros-ieons. 

The  External  Calcaneo-aatragaloid  Ligament  l^i"  ig>  275,  p.  865^  la  a  short 
strong  fiieciculus  piiM.^ing  from  the  outer  surface  of  the  aetra^ua,  unmediatd^ 
beneath  its  external  malleolar  facet,  to  the  outer  surface  of  the  o8  eal(  i-.  It  is 
placed  in  front  of  the  middle  fisriculus  of  the  external  lateral  ligaoieut  of  the 
ankle-joint,  with  the  fibres  of  which  it  is  parallel. 

The  Posterior  Caloaneo-astraealoid  Lisament  (Fig.  274,  p.  8.55)  oonneets 
the  pc»terior  extremity  of  the  astragalus  with  the  upper  contiguous  surface  of  the 
OS  calcic;  it  a  »<hnrt  narrow  band,  the  fibres  of  which  are  directed  obliquely 
backwawl  and  inward. 

The  IntoroflBeous  Ligament  fonns  the  chief  bon<l  of  union  between  the  bones. 
It  consists  of  nuniertms  vertical  and  oblique  fibres  attached  i>y  one  extremity  to  the 
groove  between  the  articulating  surface  of  the  astragalus ;  by  the  other  to  a  corre- 
sponding depression  on  the  upper  surface  of  the  os  calcis.  It  is  very  thick  ajid 
strong,  being  at  least  an  inch  m  breadth  from  side  to  side,  and  serves  to  unite  the 
OS  calcis  iiiid  ;istr;i;r;ilu-^  snUilly  together. 

The  synovial  membranes  (Fig.  279)  arc  two  in  number— one  for  the  posterior 
culcaiieo-astmgaloid  articidation ;  a  second  for  the  anterior  calcaneo-astragaloid  joint. 
The  latter  synovial  membrane  is  continued  forward  between  the  oontiguoua  surfaces 
of  the  astragalus  and  scaphoid  bones. 

2.    AkTK  I  LATIOXS  OF  THK  SECOND  RoW  OF  T.\R.SAL  BOXK.S. 

The  arti<  Illations  between  the  scaphoid,  cuboid,  and  three  cuneiform  are  effected 

by  the  following  ligaments : 

Dorsal.  Plantar. 
Interosseous. 

The  Dorsal  Ligaments  are  small  bands  of  parallel  fibres  which  pass  from  each 
bone  to  the  neighboring  bones,  with  which  it  articulates. 

The  Plantar  Ligaments  li  ive  the  same  arranu'Mnent  nn  the  j)l  an  tar  surface. 

Tlie  Interosseous  Ligaments  are  four  in  number,  i'hej  consist  of  str  it)<; 
transverse  fibres  which  pass  between  the  rough  non-articular  .surfaces  of  adjoiiuug 
bones.  There  is  one  between  the  sides  of  the  scaphoid  and  cuboid,  a  .second  between 
the  internal  and  miiMle  ciiiieiforui  hone*:,  a  third  iK  tweeti  the  middle  and  external 
cuneifonn,  and  a  fourth  between  the  external  cuneiform  and  cuboid.  The  scaphoid 
and  cuboid  when  in  contact  presoit  each  a  small  articulating  &oal  eoversd  with  car- 
tilage, and  lined  either  by  a  separate  synovial  membrane  or  by  an  ofbet  from  the 
great  tarsal  synovial  membrane. 

3.  Articulations  of  hie  Two  Rows  of  nn;  Tarshs  with  each  other. 

These  may  be  conveniently  divided  into  three  seta:  the  joint  between  the  ti* 
calcis  and  the  cuboid,  the  ligaments  connecting  the  os  calcis  with  tbe  scaphoid,  the 
joint  between  the  astragalus  and  the  scaphoiil. 

The  li^ments  connecting  the  os  calcis  with  the  cuboid  are  four  in  number : 

f  Snperior  rjilcaneo-ruhoii!. 

! Internal  Calcaneo-cuboid  (Interosseous). 
Long  Calcaneo-cuboid. 
Short  Calcaneo^saboid. 
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The  Superior  Calcaneo-oabold  Liirainent  (Fig.  275)  is  a  tbin  sod  narrow  fas- 
dealiu  which  paeses  between  the  oontigoona  snrmoeB  of  the  os  caleis  and  cnboid  on 

the  dorsal  surface  uf  the  joint. 

The  Internal  Calcaneo-cuboid  (Interoeseoua)  Lig-ament  (Fi^;.  '27 ri)  is  a  shf)rt 
but  thick  !in<l  stroni:  Itaiul  <»t"  filtres  in-isiiiir  from  the  o>  cah  is  in  tlic  (h-ep  liollow 
which  interveucs  between  it  and  the  astragalus,  aud  elo.selv  blended  at  its  origin 
vith  the  snperior  calcaneo-flcaphoid  ligament.  It  is  inserted  into  the  inner  side  of 
thi'  cuboid  hone.  This  ligament  forms  one  of  the  chief  bonds  of  union  between 
the  first  an<l  second  r»)W  of  tlie  tnrsns. 

The  Lrongr  Calcaneo-cuboid  (I'  i^;.  2TS),  the  more  superficial  of  the  two  plantar 
ligaments,  is  the  longest  of  all  the  ligaments  of  the  tai-sus :  it  is  attached  to  the 
imder  sar&oe  of  the  os  oaleis,  from  near  the  taberositieB,  as  far  forward  as  the  ante- 
rior tubercle ;  its  fibres  pass  forward  to  be  attached  to  the  ridge  on  the  under  surface 
of  the  cuboid  bone,  the  more  superficial  fibres  being  continued  onward  to  the  bases 
tif  the  second,  third,  and  ftmtli  metatarsal  bones.  This  ligament  crosses  the  groove 
on  the  under  surface  of  the  cuboid  bone,  converting  it  into  a  canal  for  the  passage 
of  the  tendon  of  the  Peroneus  longus. 

The  Short  Oalcaneo-cuboid  Ligament  lies  meuer  to  the  bones  than  the  preced- 
ing, firom  which  it  is  separated  by  a  little 
areolar  adipose  tisstie.  It  is  exceeiHngly 
hpoad.  about  an  inch  in  length,  and  extends 
from  the  tubercle  and  the  depression  in  front 
of  it  on  the  fore  part  of  the  under  sur&ce  of 
the  OS  I  is  to  the  inferior  surfoce  of  the 
cuboid  bone  behin<l  the  |veroncal  groove.  A 
separate  synovial  membrane  is  found  in  the 
calcaneo-cuboid  articulation. 

The  ligaments  connecting  the  os  calcis 
vith  the  scaphoid  are  two  in  number: 

Superior  Calcaneo-scaphoid. 
Inferior  Calcaneo-scaphoid. 

The  Superior  CaloaaeoHSoaphoid  (Fig. 
275)  arises,  as  already  mentioned,  with  the 
mtetnat  calcaneo-cuboid  in  the  deep  hollow 
between  the  astra-jalu-  niid  os  caleis  ;  it  jtasses 
forward  from  tin'  inner  side  of  tlie  anterior  ex- 
tremity of  the  OS  calcis  to  the  outer  side  of 
the  scaphoid  bone.  These  two  ligaments  re- 
pembb-  the  letter  Y,  being  blended  together 
behind,  but  separated  in  front. 

Tlie  Inferior  Calcaneo-scaphoid  (Fig. 
278)  is  by  far  the  larger  and  stronger  of  the 
two  ligaments  of  this  articulation:  it  is  a 
broad  and  thick  band  of  filn  es,  wliich  ])asses 
forwanl  and  inward  from  the  interior  and  in- 
ner extremity  of  the  os  calcis  to  the  under 
surface  of  the  scaphoid  bone.  This  liga- 
■ent  not  only  serves  to  connect  the  os  calcis 
and  scaphoid,  but  supports  the  head  of  the 
astragalus,  forming  part  of  tin  articular 
cavity  in  which  it  \^  received.  'J'he  it^fu-r 
nrfare  is  line<l  bv  the  synovial  membrane 
continued  from  the  anterior  calcaneo-astnigaloid  articulation.  It«  under  siir/'tee 
is  in  contact  with  the  tendon  of  the  Tibialis  posticus  muscle.^ 

'  Mr.  Hancodc  dcacribaa  an  exleraion  of  thia  ligament  upward  on  the  inner  die  ct  lha  fynt, 
which  complelea  the  aodiaC  of  the  joint  in  that  direction  (Xoiwef;  IMS,  vol.  i.  p.  618). 
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SeO  ARTICULATIONS, 

The  articulation  lietween  the  astragalus  and  scaphoid  is  an  arthroflial  joint,  the 
rounde<i  head  of  the  astragalus  being  received  into  the  couwivitv  fonned  by  the 
posterior  snrfaee  of  the  scajpioid,  the  anterior  articulating  auiface  of  the  calcaneam, 
and  the  upper  surface  of  the  calcaneo-scaphoid  ligament,  which  fills  up  the  trian- 
gular interval  betweon  those  hones.  The  only  ligament  of  this  joint  i'^  t'l*-  xitprrinr 
aHtragalO'gcaphoid.,  a  broad  baud  wltiuh  pa^iscs  oblicjucly  forward  frouj  tiie  neck  *)f 
the  aatVBgalufl  to  the  superior  surfkce  of  the  scaphoid  bone.  It  is  thin  and  veak 
in  texture,  and  coveted  ^^y  the  Extensor  tendons.  The  infiwior  calcaneo-scaphoid 
supplies  tlu'  ]>l:n  <'  of  ;ni  inferior  ligament. 

The  synovml  membrane  which  lines  the  joint  is  continue<l  forward  from  the 
anterior  calcaneo-astragaloid  articulation.  This  articulation  permits;  of  consider- 
able mobility,  but  its  feebleness  is  sudi  as  to  allow  oocasionalij  of  dislocation  of 
the  astragalus. 

Actions. — The  movements  permitted  between  the  bones  of  the  first  row,  the 
astragalus,  and  os  calcis  are  limited  to  a  gliding  upon  each  other  from  before  ImcIc- 
Wiinl  and  ficnn  side  to  side.  The  gliding  innvonient  \\}v.c\\  takes  plarp  between  the 
bones  of  the  second  row  is  very  slight,  the  articulation  between  the  scaphoid  and 
cuneiform  bones  being  more  movable  than  theee  of  the  cuneifenn  with  each  other 
and  with  the  cuboid.  The  movement  which  takes  place  between  the  two  row  s  is 
more  exten.sive,  and  consists  in  a  ^ort  of  rotation  by  means  df  which  the  sole  of  the 
foot  may  be  ttlighdy  Hexed  and  extended  and  carried  inward  and  outward. 

VI.  TaBSO-MBTATABSAL  ARnCTULATtONS. 

These  are  arthrodial  joints.  The  bones  entering  into  their  formation  are  four 
tarsal  bones— vis.  the  internal,  middle,  and  external  cuneiform,  and  the  cuboid— 

which  articulate  with  the  metn'ni  il  T)on('s  of  tlio  five  toes.  The  metatarsal  bone 
of  the  great  toe  articulates  witii  the  internal  cuneiform ;  that  of  the  second 
deeply  wedg'^d  in  between  the  internal  an«l  external  cuneiform,  resting  i^ain»>t  the 
middle  cuneiform,  and  being  the  most  strongly  articulated  of  all  the  metatarsal 
bones;  the  thinl  inetatars;il  artietilates  with  the  extremity  of  the  external  rnnei- 
form;  the  fourtit  with  the  cuboid  and  external  cuneiform;  and  the  fifth  with  the 
cuboid.  The  articular  surfaces  are  cpvered  with  cartilage  lined  by  synovial  mem- 
brane, and  connected  together  by  the  following  ligaments: 

Dorsal.  Phintar. 
Interoaseous. 

Tlie  Dorsal  Liflraments  consist  of  strong,  flat,  fibrous  bamhi  which  connect  the 

tarsal  with  the  metatarsjil  Itunes.  The  first  metatarsal  is  connected  to  the  internal 
cuneiform  by  a  single  broad,  thin,  fibrous  band ;  the  second  has  three  dorsal  liga- 
ments, one  from  each  cuneiform  bone;  the  third  has  one  from  the  e^tternal  cunei- 
form ;  and  the  fourth  and  fifth  have  one  each  from  the  cuboid. 

The  Plantar  Lifiraments  consist  of  longitudinal  and  oblique  fibrous  baruN  cnn- 
nccting  the  tarsal  and  metatarsal  bones,  but  disposed  with  less  r^ularity  than  ou 
the  dorsal  suHace.  Those  for  the  first  and  second  metatarsal  are  the  most  strongly 
marked;  thesecondand  third  metatarsal  receive  strong  fibrous  hands,  which  )i:iss 
obi i (J uelv  across  from  flie  internal  r-iineiforni :  flw  ]>Iantar  liiranients  of  tin-  fourth 
and  tifih  metatarsal  consist  of  a  few  scanty'  ribres  derived  troiu  the  cubojd. 

The  InteroeaeotiB  Ligaments  are  three  m  number — internal,  middle,  and  cxtcN 
nal.  The  internal  one  passes  from  the  outer  oxtremity  of  the  internal  cuneiform  to 
the  adjacent  angle  of  the  .second  metatarsjU.  The  tinihlfi'  finn.  U-ss  stnnig  than  the 
preceding,  connects  the  external  cuneiform  with  (he  atljacent  angle  of  the  seci^ad 
metatarsal.  The  external  interosseous  liffaroent  connects  the  outer  angle  of  the 
external  ciineif"inii  wiili  tlir  ailjacent  siiji-  df  the  thinl  metatarsal. 

The  synovial  membranes  (Fig.  27*.*)  found  in  the  articulations  of  the  t.nr?!ua 
and  metatarsus  are  six  in  number— one  for  the  posterior  calcaneo-astragaloid  artio- 
ttlation ;  a  second  for  the  anterior  calcaneo-astragnloid  and  astragalo-scaphoid  utio- 
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olations;  a  tliinl  fr)r  the  calraTioo-iuboiil  articulation;  a  fourtli  lor  the  articuhitioiis 
of  the  scaphoid  with  the  thrtx-  cuiieilurm,  the  three  cuneiturm  with  each  other,  the 
exieraal  cnneifonn  with  the  cuboid,  and  the  middle  and  external  ctineiform  with 
the  iMsea  of  the  second  and  thizd  metatarsal  bonea ;  a  fifth  for  the  metatarsal  bone 

Fio.279. 


OUlqa*  Seetton  of  tbe  ArtJcntotloiu  of  the  Ttnitt  and  Metstanai.  showtiur  the  rix  synovial  meiuhnitm. 

«f  tiie  great  toe  and  the  internal  cuneiform ;  and  a  ^ixth  for  the  fourth  and  fifth 
netatarsil-  bones  with  the  enboid.  A  small  synovial  membrane  is  som^imes  found 
between  the  oontiguons  sur&ces  of  tiie  scaphoid  and  enboid  bones. 

Articvlatioks  of  thb  Mbtataxsal  Bones  vith  bach  othsr. 

The  hascs  of  the  metatarsal  bones,  except  the  first,  are  connected  together  by 
«lor«al.  plantar,  and  interossoouj*  licnments.  The  dorml  and  plantar  1i(jamenf»  pass 
from  one  metatarsal  bone  to  another.  The  hiUrogaeous  liyanu  nts  lie  deeply  between 
tbe  nnigh«  non>articnlar  portions  of  the  lateral  snrfiices.  The  articular  surfaces  are 
covered  with  cartilage,  and  provided  with  pynovial  memhrane  continued  forward 
from  the  tarsio-nietatarsal  joints.  Tlic  difiital  extremities  of  the  metatarsal  bones 
are  uniteil  by  the  transverse  metatarsal  liyarncnt.  It  connects  the  f^reat  toe  with 
the  rest  of  the  metatarsal  bones,  and  in  this  respect  differs  from  the  transverRO 
ligament  in  the  haml.  which  does  not  oxtfTid      rlic  mrtacarpal  lidnc  of  the  thiin.h. 

ArTioNs. — The  movement  permitted  in  the  tarsal  rnds  of  the  metatarsal  bones 
is  limited  to  a  slight  gliding  of  the  articular  surfaces  n\mn  one  another;  consider* 
sble  motion,  however,  takes  place  in  the  digital  extremities. 

VH  MbTATABSO-FHAIjAIIOBAL  Abtioui*ation8. 

The  heads  of  the  metatarsal  liones  arc  connected  with  the  concave  articular  sur- 
ftces  of  the  first  phalanges  by  the  following  ligaments : 

Plantar.  Two  Lateral 

Their  armnjiement  !•*  precisely  similar  to  the  correspondinf;  parts  in  the  hand. 
The  expansion  of  the  Kxtensor  tendon  supplies  the  place  of  a  dorsal  ligament. 

AcnoNS. — ^The  movem^ts  permitted  in  the  metatarso-phalangeal  articulations 
are  fiexion,  extension,  abduction,  and  adduction. 

VlU.  Articui*ations  of  the  Phalanges. 

The  lipamentf  of  these  articulation^*  are  similar  to  tho<e  found  in  the  hand,  each 
pair  of  phalanges  being  connected  by  a  plantar  and  two  lateral  ligament.s.  and  their 
srticakr  surfboes  lined  by  synovial  membrane.   Their  actions  are  also  similar. 
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THE  Muscles  are  count'cted  with  the  bones,  cartilages,  ligaments,  and  skin,  either 
directly  or  through  the  intenrention  of  fibrous  structures  called  tendons  or  apo> 
neuroses.  Where  a  muscle  is  attached  to  bone  or  cartilage  the  fibres  terminate  in 
blunt  extromities  upon  the  periostctnu  or  perichondrium,  and  do  not  mmo  into  dim-t 
relation  with  the  osseous  or  cartihiginous  tissue.  \\  here  mn^eles  are  coriuecttd  with 
the  skin^  they  either  lie  as  a  flattened  layer  beneath  it  or  are  connected  with  it* 
areolar  tissue  by  larger  or  smaller  bundles  of  fibres,  as  in  the  muscles  of  the  (ace. 

The  muscles  vary  extremelj  in  their  form.  In  the  limbs  they  are  of  < onsider- 
alde  length,  especially  the  niore  superficial  ones,  the  deep  ones  bciiiir  ;ienerally  broad; 
tliey  surround  the  bones  and  form  an  important  protrc  tioii  t(t  the  various  joints.  In 
the  trunk  they  are  broad,  flattene<l,  aiul  expanded,  fomiing  the  parietes  of  the  cav- 
ities which  they  enclose ;  hence  the  reason  of  the  terms  Umfft  Ifntad,  shorty  etc.  used 
in  the  description  of  a  muscle. 

There  is  a  considerable  variation  in  the  arrangement  of  the  fihr^  of  certain  mos- 
cles  with  reference  to  the  teti'loiis  to  which  thev  are  attached  In  some  the  fibres 
are  arraujied  longitudiiiallv  and  terminate  at  either  en«l  in  a  narrow  tendon.  If  the 
libres  converge,  like  the  plumes  of  a  pen,  to  one  side  of  a  tendon  which  runs  the 
entire  length  of  a  muscle,  the  muscle  is  said  to  he^ennt/orm,  as  the  Peronei ;  if  tbey 
converge  to  both  sides  of  the  tendon,  the  muscle  is  called  hipenniform^  as  the  Rectus 
femoris ;  if  they  converge  from  a  broatl  surface  tn  a  nariDW  tendinous  point,  the 
muscle  is  said  to  l>e  nyilinfeif,  as  the  Teujporal  and  (Jlntei  Tnnselt*s. 

iTbe  arrangement  of  the  muscular  fibres  in  respect  of  their  attachment  to  the 
ons  of  origin  and  insertion  is  a  matter  of  great  importance  as  to  their  relatiTe 
strength  and  ranL'*-  of  contraction.  Thus  in  Fig.  280  A«  the  muscular  belly,  tf, 
is  a  direct  continuation  of  the  tendons,  and  the  length  of  the  muscular  belly  is  the 
same  m  that  of  the  indi vidnal  fibres.  In  H  and  c  the  muscular  Viellie?  ari<'e  from 
aponeuroses  on  their  surfaces,  but  the  arrangement  of  the  fibres  is  very  difiereut. 
In  B  the  fibres  are  many  and  short ;  the  fibres  arising  from  the  upper  end  of  one 
aponeurosis  are  inserted  into  the  upper  end  of  the  other  aponeurosis,  and  viee  pend. 
In  this  case  the  muscular  belly  a  to  ft  is  apparently  long,  but  the  individual  fibres 
are  short,  but  very  many,  thus  giving  great  power  and  short  range,  as  in  the  Tri- 
cej)S,  the  hamstrings,  etc.  In  c  tlie  imivrular  belly  is  of  the  same  shape  aiul  length 
as  in  B,  but  the  muscular  fibres,  while  ihty  are  comparatively  few,  are  nearly  as  long 
as  the  belly,  giving  gr^t  range,  with  lessened  strength.  In  d  the  upper  tendon 
pci^etrates  the  tissue  of  the  muscle,  a';  in  the  Rectus  femoris.  and  the  short  musculsr 
til>res  are  inserted  into  aponeurnses  which  terminate  in  the  lower  tendon,  and  again 

give  grrat  |Mi\\er  aiul  short  range.] 

They  differ  no  less  in  tsizv :  the  Gastrocnemius  forms  the  chief  bulk  of  the  back 
of  the  leg,  and  the  fibres  of  the  Sartorius  are  nearly  two  feet  in  length,  whilst  the 
Stapedius,  a  small  muscle  of  the  internal  ear,  weighs  about  a  grain  and  its  fibres  are 

not  more  than  two  lines  in  letigth. 

[It  is  worthy  <if  note  that  in  the  well -nourished  living  mo<lel  the  projecting 
bony  points  of  liie  fkeleton — c.  g.  great  troch.lntcr,  vertebral  spinas,  etc — are  rep- 

^  The  Mttwles  and  Faadc  are  de§cribed  conjointly,  in  order  that  the  student  may  oomider  the 
•rninfement  of  the  Ifttter  in  YiU  diraeetion  of  the  former.   It  \%  mre  for  the  student  of  tnatnniT  in 

tfiis  country  tn  li;ivi'  the  <ip;>< •rl unit  v  nf  (li^cctinu  tlic  f;isrijB  separntt'lv;  niv\  it  N  for  tliis  reii>«>ii,  n# 
Well  41^  rr.iin  ifit"  ( lusf  rtiiHU' -liim  \\v.\\  <'xi>t-  Ix  tween  the  miiwles  ami  dicir  inveauiig  bheatlis.  that 
Uiey  arc  coiisiilcrftl  ii-^-etlu'r.  Smni'  l'i  lu  nil  (■li'«crvatione  are  first  made  on  the  nnatomy  i»f  theiilD»> 
de*  and  fuadc,  the  epecuU  description  being  given  in  oonneciaoQ  with  the  diflennt  NgioiH. 
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resent«*«l  hy  dcprei^fionf  in.atpad  of  projections.  The  reajmn  for  tlii.<»  is  the  hulk  of 
the  ndj^hboricg  iuubcIos,  which  usuallj  sriae  small  teudoiiH  from  8ueh  bony 
prominaiceB^  the  tendom  quieklj  giving  pbee  to  the  luge  miucalar  bellies.  In 
vm'  tliiii  pen»ons  this  rule  is  reversed,  the  skeleton  forms  showing,  while  in  long 
oickne.-^  the  w:i>tin.r  of  these  mu.«cles  and  the  &t  reproduces  the  boDjr  prominences 
of  the  skeleton  anii  leads  to  bed-sore«.] 

The  names  applied  to  the  various  muscles  have  been  derived — 1,  from  their  aitn- 
ation,  as  the  Tibialis.  T?;nlialis,  T'lnaiis,  Peroneus ;  from  their  direction,  as  the 
Ructiu  abdominis,  Obiiqui  capitis  Transversalis ;  3,  from  their  uses,  as  Flexors^ 


Imnecntrnt  of  Mii<<rn1«r  Vihnf»  in  MuM>le^  In  relation  to  the  tendons  nnd  muscular  apoiwanww:  t.  t*.  t«ndont 

uf  crlinn  and  in>f  niun  :  M,  muscular  bell)- ;  u,  6.  IviiKth  uf  mutcular  bvlly  i  Beaunbtand  Boncttiiu^).] 

Extensors,  Abdnelors,  etc. ;  4.  from  their  shape,  as  the  Deltoid,  Trapezius.  Kliom- 
boideu»;  5,  from  the  number  of  their  divisions,  as  the  Biceps,  the  Triceps;  0,  from 
their  pmnts  of  attachment,  as  the  Stenio-cleido-mastoid,  Stemo-hjoid,  Stemo-thj- 
roid.  [In  the  Latin  names  of  the  muscles  it  must  be  remembered  that  the  word 
"musculus"  always  is  supposed  to  precede  flie  remainder  of  the  name,  which  con- 
sists really  of  one  or  more  adjectives  uualitViug  this  name.  Many  of  these,  how- 
ever, are  ahbreviated«  as    Stemo-hvoia  "  for    muaculus  etemo-byoideus."] 

In  the  description  of  a  inn«cle  the  term  orli]in  is  meant  to  imply  its  more  [usu- 
ally] tixed  or  central  attachment,  and  the  term  iunertion  the  movable  point  to  which 
the  force  of  the  muscle  is  directed  ;  but  the  origin  is  absolutely  fixed  in  only  a  very 
!>niall  niiraber  of  mu.^cles.  such  as  those  of  the  face,  which  are  attached  by  one  extrem* 
ity  to  i\w  lione  nnd  hy  the  other  to  the  movahle  integument;  in  the  greatemumber 
the  nrnecle  can  be  made  to  act/row  cither  extremit)/. 

[To  ascertain  the  aetion  of  any  Kinfjle  mmc\e,  the  best  moans  is  to  apply  elec- 
tricity to  it  on  tlie  living  moth  1.  i-^ee  figures  at  the  end  of  the  section  on  the  Miw- 
cles.)  On  the  cadaver  any  moticn  whii  li  r.  lavcs  tlie  iniisclt'  represents  its  active 
contraction,  while  any  which  makes  it  tense  is  the  reverse  of  its  action.] 

In  the  dtueetbn  of  the  mtmclee  the  student  should  pay  especial  attention  to  the 
eiact  ort^grtM,  inutiicnf  and  acthm  of  each,  and  its  more  important  relatiom  with 
«nnounding  parts.  An.  accurate  knowledge  of  tlie  points  of  a*»achment  of  the 
muscles  is  of  great  importance  in  the  determination  of  their  action.  By  a  know- 
ledge of  the  action  of  the  muscles  the  surgeon  is  able  to  explain  the  causes  of  dia- 
plsosnent  in  various  forms  of  fmcture  and  the  causes  which  produce  <listortion  in 
turioiiR  deformities,  and  consequently  to  adopt  approprinte  trentment  in  eadt  case. 
The  relations  also  of  some  of  the  muscles,  especiailv  those  in  imuicHiiate  apposition 
with  the  larger  blood-ressels,  and  the  surfiice-markings  they  produce,  should  be 
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especially  remembered,  as  they  form  useful  ;;uides  in  the  application  of  a  ligature  to 
those  vessels.  [After  dissecting  superticial  muscles,  it  is  often  desiniblc  to  cm 
them^  so  as  to  reack  the  deeper  structures.  In  doing  so  it  is  better  not  to  cut  them 
at  their  origin  or  insertion,  but  somewhere  near  the  middle,  so  that  the  origin  and 
insertion  may  be  the  better  studied  after  more  thorough  dissection.  If  a  number 
of  muscles  lie  together,  as  in  tiie  forearm,  cut  them  at  different  leirela,  so  that  the 
upper  and  lower  ^wrtions  may  be  the  better  reco«rnized. 

it  is  especially  recommended  to  the  student  twt  to  dissect  the  muscles  of  the.;af« 
and  perineum  until  he  has  dissected  those  of  other  parts  of  the  body,  as  these 
muscles  present  peculiarities  which  make  their  dissection  very  difficult.  (See  p. 
865  and  the  Perineum.)] 

Tendons  arc  white,  glistening,  fibrous  cords  varying  in  Icnirth  arifl  thi(  kne<^!(, 
sometimes  round,  sometimes  flattened,  of  considerable  fstreugth,  and  devoid  of  t  hf*- 
ticity.  They  consist  almost  entirely  of  white  fibrous  tissue,  the  fibrils  of  which 
have  an  undulating  course  psrallel  with  each  other  and  are  firmly  united  together. 
'  Thev  ai-e  \  cry  sparmgly  supplied  with  blood-vessds,  the  smaller  tendons  presenting 
in  their  interior  not  :i  trace  of  them.  Nerves  also  are  tiot  present  In  the  smaller 
tcnflon'*:  but  the  larger  ones,  as  the  tendo  Achillis,  receive  nerves  which  accom- 
pany the  nutrient  vessels.  The  tendons  consist  principally  of  a  substance  which 
yields  gdatin. 

[Remarkable  changes  occur  in  the  muscles  with  age.  In  eliildhood  Uie  mnsea* 
lar  Dellies  are  relatively  long  and  the  tendons  short.  With  advancing  years  the 
tendons  invjxle  the  muscular  bellies,  so  that  the  contractile  element  is  a  constantly 
diminishing  factor.  This  accounts  for  the  greater  agility  and  suppleness  of  youth, 
which  as  we  get  older  is  lost  to  such  a  degree  that  professional  acrobats  well  know 
that  to  excel  in  such  athletic  feats  it  is  needful  to  begin  in  childhood  and  to  prac- 
tise these  feats  constantly.  A  baby  can  readily  put  its  feet  in  its  mouth,  or  when 
sittinir  on  a  Vied  witli  tlie  legs  at  right  angles  with  the  body  can  easily  lift  the  legs 
to  an  acute  angle  with  the  trunk — a  feat  that  is  impossible  with  an  adult,  since  the 
ligamentous  action  uf  the  muscles  (p.  301)  has  been  increased  by  the  pre|x>n(lerance 
of  the  tendon  over  the  muscular  belly.  These  natural  limitations  of  motion  are 
always  to  be  considered  by  the  surgeon  when  making  passive  motion.] 

Aponeuroses  are  flattened  or  ribhnn-shaped  tendons  of  a  pearly-white  color, 
iridescent,  glistening,  and  similar  in  structure  to  the  tendons.  They  are  destitute 
of  nerves,  and  the  thicker  ones  are  only  sparingly  supplied  with  blood-vesseb. 

The  tendons  and  aponeuroses  are  connected,  on  the  one  band,  with  the  muscles, 
and  on  the  other  hand  with  the  movable  structures,  as  the  bones,  cartilages,  liga- 
ments, fibrous  niembnines  (for  instance,  the  sclerotic),  and  the  synovial  membranes 
(suherureus,  suhanconeus).  Where  the  muscular  fibres  are  in  a  direct  lino  with 
those  of  the  tendon  or  aponeurosis,  the  two  are  directly  continuous,  the  muscular 
fibre  being  distinguishable  from  that  of  the  tendon  only  by  its  striation.  But 
where  the  muscular  fibre  joins  the  tendon  or  aponeurosis  at  an  oblique  angle,  the 
former  terminates,  according  to  Kdlliker,  in  rounded  extremities,  which  are  received 
info  efirresjvondin_f  depressions  on  the  surface  of  the  latter,  the  connectivo  Tip^ue 
between  the  fibres  being  continuous  with  that  of  the  tendon.  The  latter  mode  of 
attachment  occurs  in  all  the  penniform  and  bipenniform  muscles,  and  in  those  mus- 
cles the  tendons  of  which  commence  in  a  membranous  form,  as  the  Gastrocnemius 
and  Soleus. 

The  f"'/v<  /  r  (f>T!tria,  a  banda-je"^  are  fibro-areolar  or  aponeurotic  laminrr  of  varinble 
thickne<«  and  >treni;th,  found  in  all  regions  of  the  boilv.  in\  estiuL'  tlie  softer  and  more 
--if-jL>^delicate  organs.    The  fiuscire  have  been  subdivided,  from  the  situation  in  which  they 
^Sp^^  found,  into  two  groups,  superficiiU  and  deep. 

The  superfirittl  /nsria  is  found  immediately  beneath  the  integument  over  almost 
the  entire  surface  of  the  body.  It  connects  the  skin  with  the  deep  or  aponeurotic 
fasrin,  and  consists  of  fibro-arcolar-tissue.  cnntninin'jc  in  its  meshes  follicles  of  fat 
in  varying  c^uantity.  In  the  eyelids  and  scrotum,  where  adipose  tissue  is  rarely 
deposited,  this  tissne  is  very  liable  to  serous  infiltration.    The  superficial  " 
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varies  in  thickness  in  different  parts  of  the  body:  in  the  groin  it  is  so  thick  as  to 
be  cnpablo  of  being  subdivided  into  several  laniinte,  but  in  the  palm  of  the  liand  it 
is  of  extreme  thiuness  and  intimately  adherent  to  the  integument.  The  Auperhciul 
ftada  te  capable  of  sepamtion  into  two  or  more  layers,  between  which  are  found  the 
superficial  vessels  and  nerves  [the  mammary  Lrlaiid]  and  the  superficial  lymphatic 
plund-^.  as  the  superficial  epigastric  vessels  in  tlx-  al/dominal  region,  the  radial  and 
ulnar  veins  in  the  forearm,  the  saphenous  veins  in  the  leg  and  thigh  :  certain  cuta- 
aeons  mu.«cles  also  are  situated  in  the  superficial  fiiscia,  as  the  Platysma  myoides  in 
the  neck  and  the  Orbicularis  palpebrarum  around  the  eyelids.  This  fascia  is  most 
distinct  :it  tlie  lower  part  of  the  abdomen,  the  scrotum,  perineum,  and  extremities: 
u  very  thiu  in  those  regions  where  muscular  fibres  are  inserted  into  the  iiitt;4uuiLnt, 
at  on  the  side  of  the  neck,  the  face,  and  around  the  margin  of  the  anus ;  and  is 
almost  entirely  wanting  iti  the  |)a]ms  of  the  hands  and  soles  of  the  feet,  where  the 
integument  is  adherent  to  the  deep  fascia. 

The  superficial  fascia  connects  the  skin  to  the  subjacent  part:?,  facilitates  the 
movement  of  the  skin,  serves  as  a  soft  nidus  for  the  pasj^ige  of  vessels  and  nenres 
to  the  integument,  nnd  retain.s  tlie  warmth  of  the  bodj,  since  the  adipose  tlSSUC  Con- 
tainc<l  in  its  areohe  is  a  bad  conductor  of  caloric. 

The  deep  fmeia  is  a  dense,  inelastic,  unyielding  fibroin  membrane,  forming 
she-.iilis  for  the  muscles  and  affording  them  broad  surfaces  for  attachment.  It  con- 
sists of  shininrr  tendinous  fibres  placed  parallel  with  one  another  and  connected 
together  by  other  fibres  disposed  in  a  rectilinear  manner.  It  is  usually  exposed  on 
the  removal  of  the  superficial  fiucia,  forming  a  strong  investment,  which  not  only 
binds  down  collectively  the  muscles  in  each  region,  but  gives  a  separate  sheath  to 
each,  as  w(ll  n*^  to  the  vessels  and  nerves.  The  fasciae  are  thick  in  unprote<ted 
situations,  as  on  the  outer  side  of  a  limb,  and  thinner  on  its  inner  side.  The 
deep  lascis  assist  the  muscles  in  their  action  by  the  degree  of  tension  and  pressure 
they  make  upon  the  surface;  and  in  certain  situatiiHM  this  b  increased  and  regu- 
lated hv  muscular  action,  as,  for  instanee,  by  the  Tensor  vaginjf  feinoris  and  Glu- 
teus maximus  in  the  thigh,  by  the  Biceps  in  the  leg}  and  the  Palmaris  lungus  in  the 
hand.  In  the  limbs  the  ftuscite  not  only  invest  the  entire  limb,  but  give  off  M>]»ta 
which  separate  the  various  muscles  and  are  attached  beneath  to  the  periosteum: 
the(^  prolongations  of  faseijt'  are  usually  spoken  of  as  intermuscular  septa. 

The  Muscles  and  Fascia;  may  be  arranged,  according  to  the  eeneral  division  of 
the  body,  into  those  of  the  cranium,  face,  and  neck,  those  of  the  trunk,  those  of 
the  upper  extremity,  and  those  of  the  lower  extremity. 


MUSCLES  AND  FASCLffl  OF  THE  CRANIUM  AND  FACE. 

[The  muscles  of  the  face  may  be  divi<1ed  into  two  classes:  the  muscles  of 
Exprem'ort,  supplied  by  the  stvtnth  nerve,  and  the  muscles  of  Mnniication  (Mas- 
•eter.  Temporal,  and  Pterygoids),  supplied  by  the  fifth  nerve.  The  muscles  of 
expro«siuii  differ  from  those  of  flu  l.i>dv  in  p^enend  in  several  particulars.  They 
do  not  go  from  bone  to  bone,  but  from  hone  to  soft  parts,  and  in  the  sphincters  of 
the  mouth  and  eyelids,  as  is  the  case  in  all  sphincter  muscles,  the  connection  to  the 
I)  iir-  is  very  slight.  They  have  no  proper  tendons  of  origin  or  insertion,  as  a  nde. 
They  have  no  mn«ciilar  sheath,  and  are  very  \on<v  in  texttire  (ff»niy>arc  Fig.  '2*^'4'). 
the  fibres  being  intermingled  with  fatty  and  fil»roiis  tissue.  Frc4ueutly,  fibres 
beginning  in  one  nuiscle,  especially  those  at  its  periphery,  pass  into  another  muscle, 
thus  modifying  greatly  the  action  of  both.  They  \  ai  y  in  development,  not  only  from 
person  to  person,  and  so  vnrv  the  expres.'jion ;  but  also  in  the  same  person  at  difTer- 
eat  ages,  and  on  the  two  sides  of  the  face  great  variations  occur  which  intiuence 
the  exnreesion.  Sir  Charles  Belt'a  and  Darwin's  works  on  Mtpremtinn  should  be 
earefhlW  read  by  the  student  who  desires  to  understand  them  well.] 

mTise1e«!  r>f  the  cranium  and  face  consist  of  ten  groups,  arranj^^  according 
to  the  region  m  which  they  aie  situated : 
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1.  Oninial  Hclmoh. 

2.  Auricular  Kegion. 

3.  Talpebral  Region. 

4.  Orhital  Region. 

5.  Nasal  Region. 


6.  Sn|>erior  Max  ilia  rv  Region. 

7.  Inferior  Maxillary  Region. 

8.  Intermaxillary  Region. 

9.  Temporo-maxillarj  Region. 
10.  Pterygo-maxillary  R^on. 


The  muscles  contained  in  each  of  these  groQ(>»  are  the  following : 

Compressor  nasi. 
Compressor  narium  minor. 
Depressor  alje  naei. 


1.  Cranial  Regim. 
Oocipito-frontalia. 


2.  Auricular  Region, 

AttoUenii  aurem. 
Attrahens  aurran. 
Retrahens  aurem. 

3.  Palpebral  Rt  tfiim. 

Orbicularis  palpebrarum. 
Corru^tor  supereilii. 
Tensor  tarsi. 

4.  Orhital  Region. 

Levator  palpebrae. 
Rectus  superior. 
Rectus  iiifei  ior. 
Rectus  internus. 
Rectus  extemua. 
Oblicjuus  superior. 
Obliqaus  inferior. 

5.  NmoI  Region. 

Pyramidalis  naai. 

Levator  labii  superioris  alKque 

Dilatator  naris  pos-torior. 
l)ilalatur  iiaria  aulerior. 


6.  Superior  Maxillarg  Region* 

Levator  labii  superioris. 

Levator  anguli  oris. 

Zygomaticus  mrj  jor. 
Zygouiaticui^  minor. 

7.  Ittferior  Maxillary  Regwn, 
Levator  laMi  infcrioris. 
Depressor  labii  int'erioris. 
Depressor  anguli  oris. 

8.  IntennaxUkary  Begum. 
Buccinator. 
Risorius. 
Orbicularis  oris. 

9.  Temporo-maziUofy  Region, 
Masseter. 

Temporal. 

10.  l*terygO'maxiTlary  Region. 
PterygoideuR  externus. 
Pterygoideus  internum. 


1.  Cranul  Rboion. 
Ocdpito-frontaliB. 

Dissection  (Fi^.  2S1). — The  bond  shaved  and  a  block  placed  beneath  the  back  of  the 

neck,  iiiak«  a  vertical  incivion  tbroush  the  skin  from  l>cfore  baclcwnrd.  cnmmt^nctng  at  the  root 
of  the  nose  in  front  and  terminatinfr  nehind  at  the  occipiuti  pnitiiKeruncv :  mnkt>  k  (>(>cond  inci»- 

i(in  ill  a  tiorizontiil  dir»H!tion  alont;  thf  rtri  lioinl  ami  round  the  side  of  the  h<  ;(il  frnin  tlic  .mtirior 
to  the  posterior  extremity  of  the  preceding.  Raise  the  t«kiii  iu  fmut  from  the  subjacent  iuuw.-le 
from  below  upward  :  this  inunt  ))C  done  With  extreme  eare,  removing  the  intOgullMnt  from  ttts 
outer  aarface  of  the  veseeU  and  the  nerves  wbiob  He  between  the  two. 

The  Superfloial  Fascia  in  the  c  ranial  region  is  a  firm,  dense  layer»  intiniatd^ 

adberent  to  the  integufnent  and  to  the  Occipitu-frontalis  and  it?  tendinous  a|>«>neur» 
osis  ;  it  is  continuous  bcliind  with  the  superHciai  fascia  at  the  back  part  of  the  neck, 
and  laterally  is  continued  over  the  temporal  fascia. 

The  Occipito-frontalis  (Figs.  282,  2S4)  is  a  broad  musculo-fibrous  layer  which 
covers  the  whole  of  one  sidf  of  the  vertex  of  the  skull  from  tho  rucipiit  to  the  cvebrow. 
It  consists  of  two  muscular  slips  separated  by  an  intervening  tendinous  aponeurodii. 
The  occipital  portion^  thin,  quadrilateral  in  form,  and  about  an  inch  and  a  half  in 
loiii^rli.  ari^c-  fr'ttii  flie  outer  two-thirds  of  the  superior  curved  line  of  the  occipital 
bone  and  from  the  mastoid  portion  of  the  temporal.  It?  fihre-  of  nri^jin  an'  ti  ndin- 
ous,  but  they  soon  become  muscular,  and  ascend  in  a  |Kiiallel  direction  to  tei  toi- 
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Mte  in  the  tendinous  aponeurosis.  The  frontal  portion  is  thin,  of  a  quadrilateral 
fomi.  an<i  intimately  adherent  to  the  skin.  It  is  broader,  its  fibres  are  longer,  and 
their  structure  paler  than  the  uccipital  portion.  Its  internal  tibres  are  continuous 
,iritb  those  of  the  pyramidalis  nasi.  Its  middle  fibres  become  blended  with  the  Cor- 
nifrator  .*»ui>ercilii  and  Orbiciilnris,  ami  the  outer  fibres  are  also  blended  with  the 
latter  muscle  over  the  e.xternal  angular  process.  Aeeorditig  to  Theile,  the  inner- 
aoftt  fibres  are  uttuehe<i  to  the  nasal  bones,  the  outer  to  the  e.xternal  angular  process 
of  the  frontal  bone.  From  this  attachment  the  fibres  are  directed  upward  and  join 
the  aponeurosis  below  the  etironal  suture.  The  inner  mar;jins  of  the  frontal  portions 
of  the  two  muscles  are  joined  together  for  some  distance  above  the  root  of  the  noee; 


Fio.  281. 


DiaMxUua  uf  the  Head,  Face,  and  Neck. 


but  betweoi  the  occipital  portions  there  is  a  considerable  though  variable  interval 

which  is  ocrtiyiied  by  the  aponeurosis. 

The  aponeurosis  \^yalea  capi^^^^^  covers  the  upper  part  of  the  vertex  of  the 
slcsll,  being  continnons  in  the  middle  line  with  the  aponeurosis  of  the  opposite 
muscle.  Behind  it  is  attached,  in  the  interval  between  the  oeeipitul  origins,  to  the 
occipital  protuberance  and  superior  curved  linei<  above  the  attachment  of  the  Tra- 
pezius; in  front  it  forms  a  short  angular  prolongation  between  the  frontal  portions; 
and  on  each  side  it  has  connected  with  it  it  the  Attollens  and  Attrahens  aurem  mus> 
clc!* :  in  this  situation  it  loses  its  aponeurotic  character,  and  is  continued  over  the 
teiujKtnil  fascia  to  the  zygoma  as  a  layer  of  laminated  areolar  tissue.  This  apo- 
neurosis is  closely  connected  to  the  integument  by  a  dense  fibro-cellular  tissue  which 
contains  mueh  granular  fat,  and  in  which  ramify  the  numerous  vessels  and  nerves 
of  the  integument;  it  is  loosely  connected  with  the  pericranium  by  a  «]uantity  of 
loose  cellular  tissue  which  allows  of  a  considerable  degree  of  movement  of  the 
integument. 

MBRVBB.— The  frontal  portion  of  the  Occipito-fron talis  is  supplied  by  the  facial 
nerve,  it.s  occipiuil  portion  by  the  posterior  aaricuUr  branch  of  the  facial,  and 

Mmetimes  by  the  occipitalis  minor. 

Actions.—- The  frontal  portion  of  the  muscle  raises  the  eyebrows  and  the  skin 
over  the  root  of  the  nose,  an<l  at  the  same  time  draws  the  scalp  forward,  throwing 
thf  inteijnnient  of  the  forehead  intu  transverse  wrinkles.  Tlie  posterior  portion 
(lrawe»  the  scalp  backward.  By  briitging  alternately  into  action  the  occipital  and 
ftnotal  portions  the  entire  scalp  may  be  moved  forward  and  backward.  In  the 
sidinary  action  of  the  muscles  the  eyebrows  are  elevated  and  at  the  .tame  time 
tb<' aponeurosis  is  fixed  by  the  posterior  portion,  thus  L'tvinir  to  the  face  the  expres- 
Nub  uf  surprise :  if  the  action  is  more  exaggerateil,  the  eyebrows  are  still  farther 
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mi-cd  iind  the  skin  of  the  forehead  tlirown  into  transverse  wrinkles,  as  in  the  expres- 
sion of  fright  or  horror.    [On  lifting  the  eyebrows,  the  line  where  the  firo&ttl  oelly 


joins  the  aponeurosis  is  easily  seen 
like  the  wrinkles  of  the  forehead. 


This  is  usually  not  a  horizontal  line,  but  curved 
These  wrinkles,  when  typical,  are  rtirvo«l  thus 
(Fig.  2h8),  1  being  the  central  member  of  the 
curve  above  the  note ;  2,  2,  the  lateral  raeiB~ 
*  bers  above  the  eyebrows.  From  this  type 
they  vary,  and  in  some  persons  liec(une  stniiirnt 
lines.  Either  tiie  central  or  the  latenil  por- 
tions may  be  poorly  marked  or  even  absent. 
If  the.ocntral  portion  be  lost,  the  lateral  often 
meet,  or  even  eross  each  other.  These  variations  in  type,  development,  and  number 
produce  the  most  diverse  results  in  expression  and  are  very  important  to  the  artist. 
Their  number  depends  on  the  thickness  of  the  skin:  toe  tkicker  the  skin  the 


TjrplCftl  Wrinkle  In  Fnrehen'1 :  1,  central:  Z,  % 
lateial  portions  of  the  i-urvc— W.  \V.  K.] 
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fewer  the  wrinkles.  In  earlj  childhood  the  skin  of  the  forehead  can  always  be 
derated  in  mass,  but  it  ia  seldom  distinctly  wrinkled  before  six  years  of  age,  and 
not  till  eleven.] 


2.  Auricular  Rkoion  (Fig.  282). 

AttoUens  auram.  Attrahens  aurem. 

Retnbens  aurem. 

These  three  small  muscles  are  placed  immediately  beneath  the  skin  m  ound  the 
♦"(fomrtl  cnr.  Tn  man,  in  uliom  the  fxtornal  oar  is  almost  immovable,  tliey  are 
ru(iimentar\ .    They  are  the  analogues  of  large  and  important  musclea  in  some  of 

the  Marniiialia. 

Dissfrtion. — Tlii>  roquiri's  coiisiiloiiihle  oaro,  and  bliouid  \h-  [H;rft>rino<l  in  tho  following  man- 
ner: To  expose  the  Attoilens  ;iiir«  iii ;  draw  the  pinna  or  broad  part  of  the  oar  downward,  when 
ateo!^  band  wiii  iVlt  li<'n<'atli  ttic  skin  paHf<in>?  from  tho  side  of  tljo  hi  nd  u>  thr  upper  part  of 
tb)^  concha;  hy  divi.liuj;  the  sltin  ov»;r  the  tendon  in  a  direction  from  In  l..\v  upwuiu,  and  then 
reflecting  it  on  each  side,  the  muscle  is  expohed.  To  bring  into  \  ien  slic  Attrahens  aurem,  draw 
the  helix  backward  hy  U)ean8  of  a  hook,  when  the  muscle  will  be  made  tetiso,  nnd  mav  bs 
exposed  in  a  similur  manner  to  the  precedinp.  To  expose  the  Ketrahcns  aurem,  draw  the  pinna 
forward,  when  the  muscle,  being  made  temse.  may  be  felt  beneath  the  skin  at  ita  insertion  into 
th«  back  part  of  the  concha,  and  may  be  exposed  in  the  same  manner  as  the  other  uiuscl^. 

The  Attollens  aurem  {Aurirularis  suprrior),  the  largest  of  the  three,  is  thin 
and  fan-shaped:  its  fibre*?  ari«f  from  the  aponenrosif  of  the  r)(Tip!to-frontali8.  and 
converge  to  be  inserted  by  a  thin,  flattened  tendon  into  the  upper  part  of  the  cranial 
wrface  of  the  pinna. 

Relations.— .£rferfui%,  with  the  integument;  mtemaUif,  with  tbe  t^poral 

&Beia  and  the  areolar  layer  derived  from  the  afxmeurosis. 

Tlie  Attrahens  aurem  (^AuriruJaj'is  interior),  tho  smallest  of  the  tliroo.  is  tliin. 
fan-5ba[»tHl,  and  its  filires  pale  and  iiidi.stinct ;  they  arise  from  the  lateral  v<\'^v  of 
the  aponeurosis  of  tbe  Oceipito-frontalis,  and  converge  to  be  inserted  into  a  pr(>jcc- 
tion  on  the  front  of  tbe  belix. 

liEiJLTioss.^RtternaUi/,  with  the  skin;  mtemally^  with  the  temporal  fascia 
which  sepanite=5  it  from  tlic  temporal  artery  and  vein. 

The  Retrahens  aurem  {Auricuhin»  pofiffyior)  comsi^t-^  of  two  or  three  flesiiy 
IascIcuH  which  arise  from  the  mastoid  portion  of  the  temporal  bone  by  short  apo- 
neiirotie  fibres.  They  are  inserted  into  the  lower  part  of  the  cranial  surface  of 
the  concha. 

Relations. — ExtemdU^,  with  the  inti^ument;  intemaUyj  with  the  msstoid 

portion  of  the  teTny>ornl  bone. 

Xerve?. — The  Attollens  aiinni  u  supplied  by  the  occipitalis  minor;  the  Attra- 
hens aurem,  by  the  facial ;  and  the  Retrahens  aurem,  by  the  posterior  auricular 
bfanch  of  tbe  iacial. 

Action?.— In.man  these  muscles  possess  very  little  action ;  the  Attollens  aurem 
slightly  rai-«'s  tbf*  par:  the  Attrahens  aurom  draws  it  ff>rward  and  upward;  and  the 
Retrahens  aurem  draws  it  backward.  [Many  persons  can  move  tho  ear  upward  and 
backward,  and  most  people  do  so  to  a  slight  but  perceptible  extent  in  smiling  an<l 
Unghter.] 

Palpkuhai,  Hkoion  (Figs.  282,  2^4). 

Orbicularis  palpebrarum.  Levator  palpebral. 

Corrugator  supercilii.  Tensor  tarsi.  * 

DiueeHon  (Fie.  281). — In  order  to  expose  the  muscles  of  tlie  face,  continue  the  lonptudinal 
incision,  iiia<l<'  in  the  disst  ction  of  the  Oceipito-frontalis,  down  the  m'  diaii  liiu-  of  the  face  to  the 
tip  of  tbe  noiw,  and  from  this  point  onward  to  the  upper  lip,  and  carry  anotlier  incision  alons 
w  nsrgin  of  the  Tip  to  tiie  anfle  of  the  month,  and  transrerselj  aoram  the  fhee  to  the  anfrl«  or 
thp  jaw.  Then  make  an  iiirision  in  front  of  the  external  car  fnini  tlii-  aiiL'T'*  "'f  fb»'  jaw  njiward. 
to  join  the  transverse  inciHiun  made  in  exposing  the  Occipito-frontulis.  These  inciiiions  include 
sKUMre-ahap*  ')  tlap,  wMoh  should  he  removed  with  care  in  the  direction  marked  in  the  figure. 
u  dw  moscles  afc  some  points  are  intimately  adherent  to  tbe  tntegumeot 
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The  Orbicularis  palpebrarum  is  a  sphincter  muscle  whieli  sjirrouiuU  the  cir- 
cumference of  the  orbit  jinti  eyelids.  It  arises  from  the  internal  angular  proc«?s8 
of  the  frontal  bone,  from  the  nasal  process  of  the  superior  maxillary  in  front  uf  the 

lat  hrynial  groove,  and  from  the 
anterior  surface  and  borders  of 
a  short  tendon,  the  ^•«'/^>  /wi/yc 
braruui.  placed  at  the  inner  an- 
gle of  the  orbit.  From  this  ori- 
gin the  fibres  are  directed  out- 
ward, forming;  a  broad,  thin, 
and  Hat  laver  which  covers  the 
eyelids,  surrounds  the  eircum- 
ference  of  the  orbit.  an<l  sj)reads 
out  over  the  temple  and  down- 
ward on  the  cheek,  becoming 
l)lended  with  the  (^^ccipito-fron- 
talis  and  Corrugator  suj)ercilii. 
The  palpebnil  jM»rtion  (ciliari?) 
of  the  Orbicularis  is  thin  and 
pale;  it  arises  from  the  bifur- 
cation of  the  tendo  palpebrarum, 
and  fonns  a  series  of  eoncentric 
curves  which  are  unitcHl  on  the 
outer  side  of  the  eyelids  at  an 
acute  angle  by  a  cellular  raj>h(?, 
some  being  inserted  into  the 
external  tarsal  ligament  .md 
malar  bone.  The  orbicular  p<^»r- 
tion  (orbicularis  latus)  is  thicker  and  of  a  reddish  color:  ita  fibres  are  well  devel- 
oped and  form  complete  ellipses. 

Rklations. — Hy  its  suju't'tieidl  surface  with  the  integument;  by  its  deep  surface 
above  with  the  Occipito-frontalis  and  Corrugator  supercilii,  with  which  it  is  inti- 
mately blended,  an<l  with  the  supraorbital  vessels  and  nerve;  below  it  covers  the 
lachrymal  sac  and  the  origin  of  the  T^evator  labii  superioris  and  the  Levator  labii 
superioris  al;ii|ue  nasi  nmscles.  Internalltf^  it  is  occasionally  blended  with  the 
Pyramidalis  nasi ;  extermilh/,  it  lies  on  the  temporal  fascia.  On  the  eyelids  it  \» 
separated  from  the  conjunctiva  by  a  fibrous  membrane  and  the  so-called  tarsal 
cartilage.' 

The  tendo  pal/h  brarum  (tendo  oculi)  is  a  short  tendon,  about  two  lines  in  length 
and  one  in  brea<lth,  attached  to  the  na,**al  process  of  the  superior  maxillary  bone  in 
front  of  the  lachrymal  groove.  Crossing  the  lachrymal  sac,  it  divides  into  two  [tarts, 
each  division  being  attached  to  the  inner  extremity  of  the  corresjK)nding  tarsal  cir- 
tilage.  As  the  tendon  crosses  the  lachrymal  sac  a  strong  aponeurotic  lamina  is 
given  »)ff  from  the  posterior  surface,  which  expands  over  the  sac  and  is  attaehe<l 
to  the  ridge  on  the  lachrymal  bone.  This  is  the  reflected  aponeurosis  of  the  tendo 
palpebrarum. 

The  Corrugrator  supercilii  is  a  small,  narrow,  pynimidal  muscle  placed  at  the 
inner  extremity  of  the  eyebrow,  beneath  the  Occipito-frontalis  and  Orbicularis  j«il- 
pebrarum  muscles,  it  arises  from  the  inner  extremity  of  the  superciliary  ridge, 
whence  its  fibres  pass  u|)N\ard  and  outward  to  be  inserted  into  the  under  surface  of 
the  orbicularis  opjtosite  the  middle  of  the  orbital  arch. 

Relations. — By  its  anterior  surface  with  the  Occipito-frontalis  and  Orbicularis 
palpebrarum  nmscles ;  by  its  posterior  surface  with  the  frontal  bone  and  supra- 
trochlear nerve. 

'  The  fittident  should  bear  in  mind  fJmt  tho  tnrsal  oartilatres  do  not  reallv  consist  of  cartilnginoOi 
ti!»ue.  and  tliat  therefori'  the  n.iiue  is  a  liad  oir-;  ii  \im<.  imwever,  l>e«n  nancttoned  by  such  lun^  u:agv 
tliat  it  Heems  inexpedient  to  alter  it,  since  it  might  lead  to  eonfusion. 


[Klo.  •2«4. 


Frunul  and  ocnlnr  Mnscle»>,  shim  lnjr  th»>lr  Kxiso  trxtun*  and  intcr- 
miDKlinx  fibres  when  miniiu-ly  dis.'ti'Cted  (Menle).] 
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Tlie  Levator  palpebrse  will  be  doseribed  with  the  niiuscles  of  the  orbital  region. 

The  Tensor  tarsi  [Horner's  muscle]  is  a  small  thin  muscle,  about  tlirco  line**  in 
bn^'Ith  and  six  in  length,  situated  at  the  inner  side  of  the  orbit,  behind  the  tcndo 
ocoli.  It  ariMB  from  &e  cra»t  and  adjacent  park  of  the  orbital  sttr&oe  of  the  lach<- 
rjnial  hone,  and,  paussin;;  across  the  lachrymal  sac,  divides  into  two  slips,  which  cover 
tilt-  lai'hryma!  canals  and  are  inserted  into  the  tarsal  cartilages  near  the  puncta  lach- 
rviiialia.  Its  fibres  appear  to  be  continuous  with  those  of  the  palpebral  portion  of 
tlie  Orbicularis ;  it  is  occasionally  very  indistinct. 

Nkrvks. — TIh  Orliii  ularis  palpebranuD,  Corrngator  BUpercilii,  and  Tensor  tarsi 
are  wipplied  by  the  facial  nerve. 

AcTioN.s. — The  Orbicularis  palpebrarum  is  the  sphincter  muscle  of  the  eyelids. 
The  palpebral  fiortion  acts  [for  the  most  part]  involuntarily  in  clo^iing  the  lids  and 
indfjM'nih'nfly  nf  tin-  orhicidiir  portion,  whicli  is  nubjcct  to  tho  ^'ill.  Tlie  palpe- 
bral portion  closes  the  eyelids  gently,  as  in  sleep  or  in  blinking :  the  entire  muscle, 
vhen  brought  into  action.  bring<i  the  lids  into  close  contact,  as  in  photophobia.  The 
shin  of  the  forehead,  temple,  and  check  is  then  drawn  invard  toward  the  inner  angle 
of  tlip  f'vr,  :iim1  is  tliiinvii  into  folds,  I'^pccially  radiating  fruin  the  outer  nngk-  of  the 
eyeliib,  which  give  rise  in  old  age  tu  the  so-called  ''crow  s  feet.  '  The  Levator  pal- 
fiebm  isthe  direct  antagonist  of  this  ninscle;  it  raises  the  upper  eyelid  and  exposes 
the  globe.  The  Corrugator  supercilii  draws  the  eyebrow  downward  and  inward,  pro- 
ddoing  the  vertical  wrinkles  nf  tlir  flirehead.  It  is  tlic  ••fnnvning"  muscle,  and 
may  be  regarded  as  the  principal  agent  in  the  expression  of  suflering.  [Th(»e  ver- 
tical wrinkles  are  above  the  nose,  and  vary  to  a  moderate  extent  in  number  and 
degrt  f.  In  marked  contrast  to  the  transverse  wrinkles,  I  have  never  seen  a  child, 
pvi  ii  a  l):>liv,  wlio  could  not  produce  these  wrinkles  and  frown.]  Tlif  Tensor  tarsi 
ilniws  the  eyelids  and  the  extremities  of  the  lachrymal  canals  inward  and  compresses 
than  against  the  snrfiu^  of  the  globe  of  the  eye,  thus  placing  them  in  the  most 
fiivorabie  situation  for  reottTing  the  tears.  It  serves  bjso  to  compress  the  lach- 
rymal sac. 

4.  Orbital  Beqiok  (Fig.  286). 

Levator  palpebrse  suponoriB.  Rectti*  intcrnus. 

Rectus  superior.  Rectus  externus. 

Rectus  infnior.  Obliqins  superior. 

Obliqnna  inferior. 

DUnertitm. — To  opon  the  cavity  of  rfii-  orliit,  romove  thi>  ^kiilWup  nnt]  hmin  ;  tlf  Mi  -uw 
lhrou;;h  the  frontal  bono  at  the  inner  extremity  of  the  Bupraorbital  rid^c  and  nxtcrnuliv  at  ita 
junction  with  the  niahir.  Br«ak  in  pieces  the  thin  roof  of  the  urftit  1>y  a  few  stli^ht  blows  of 
the  hauimor.  and  take  it  away  ;  drivi-  f.!i  ward  the  superciliary  portion  of  the  frontal  lx)ne  by  a 
froort  liiroke,  but  do  not  remove  il,  a.>  that  would  destroy  the  pulley  of  the  OI>Ii(|nus  superior. 
WIkmi  the  fruLiii'  iit^  an/  rli  ured  uwuy,  the  peri(»fiteum  of  the  orbit  will  be  <  sjidv  <i :  tluH  being 
r^mov^Mi,  together  with  the  fat  whi<'h  fills  the  cavitv  of  the  orbit,  the  eeverul  iiiuselcs  of  this 
r  ,;i  n  ran  l)e  examined.  The  dissection  will  be  fiuiilitate<l  t>y  diKtending  the  ^I(»1k>  of  the  eye. 
In  order  to  i'lTw-t  this,  [tuneture  the  optie  nerve  near  the  eyeball  with  a  curved  needle,  and  push 
th*  Bf«dle  onwanl  int^)  the  globe:  insert  the  point  of  a  blowpipe  throujih  this  aperture  and  force 
a  little  :iir  into  the  cnvits  dt'  tlf  fyi-l';ill  ;  tlicn  iipply  :i  1  il n-  ririiii'l  tlic  Ti'T\*'  ><<  ;i>  !■>  ptc- 
Tcnt  the  air  escapinji.  Tlie  fdobe  b»'inj£  ni»w  drawn  forward,  the  muscles  will  In:  put  upon  the 
Wretch.  [Heusnian'H  method  of  inflating  the  Imll  through  a  vnlvdlar  opening  in  the  ooniea  is 
much  preferable.    If  the  air  escopeR,  the  kill  can  be  reinHated.] 

The  Levator  palpebrte  superioris  is  thin.  flat.  :md  triangtdar  in  «bMpe.  It 
anses  from  the  under  surtace  of  the  lesser  wing  of  the  sphenoid,  iinnicdiately  in 
froDt  of  the  optic  foramen,  and  is  inserted  bj  a  broad  aponeurosis  into  the  anterior 
ssrtwje  of  the  superior  tarsal  cartilage.  At  its  origin  it  is  narr<»w  and  tendinous, 
bnt  soon  becomes  bro.id  and  flrsliy,  antl  finnllv  tenninates  in  a  broad  aponeurosis. 

Rklations. — By  its  njwer  mrj'ncc  with  the  frontal  nerve  and  artery,  the  perios- 
temo  of  the  orbit,  and  in  front  with  the  inner  surface  of  the  broad  tarsal  ligament  \ 
by  its  un>h  r  surface  with  the  Superior  rectus,  and  in  the  lid  with  the  conjunctiva. 
A  small  branch  of  tlio  tliird  nervo  entei's  its  nndcr  surface. 

The  Superior  rectus,  the  thinnest  and  narrowest  of  the  four  Recti,  arises  from 
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the  upper  margin  of  the  optic  foramen  beneath  the  Levator  palj)ebr;e  and  Superior 
oblique,  and  from  the  fibrous  sheath  of  the  optic  nerve,  and  i&  inserted,  hy  a  tendin- 


Fio.  286. 


MuwlM  of  Uie  Right  Orbit. 

ous  ex]mnsion,  into  the  sclerotic  coat  about  three  or  four  lines  from  the  margin  of 

tiic  cornea. 

Relations. — ^By  Hs  upper  sxirface  with  the  Levator  pal|)ebrne ;  by  its  undit 
surfaec  with  the  optic  nerve,  the  opiithalmic  artery,  the  nasal  nerve,  and  the  branch 
of  the  third  nerve  wliich  supplies  it;  and  in  front  with  the  tendon  of  the  Superior 
obliijue  and  the  <:b'be  of  the  eye. 

Ihe  Inferior  and  Internal  Recti  arise  by  a  common  tendon  (the  ItyameiU  <>jt^ 
Zinn)y^  which  is  attached  loimd  the  circumference  of  the  optic  foramen,  except  at 

its  upper  and  outer  part.   The  External  r^tos 
Fio. 28li.  has  two  heads:  the  upper  one  ari.se.«*  from  the 

outer  margin  of  tlio  optic  foramen  ininie<liatoly 
beneath  the  Superior  rectus* :  the  lower  head, 
partly  from  tlie  ligament  of  Zinn  and  |Mirt!y 
from  a  small  pointed  i)roce9s  of  hope  on  the 
lower  margin  of  the  sphenoidal'  fissure.  Each 
muscle  pa.<ses  forward  in  the  po.*ition  imjtlied  by 
its  name,  to  be  iiiM-rted  by  a  tendinous  expan- 
sion {ihc  tuiiica  allmyinea)  into  the  sclerotic 
coat,  about  three  or  four  lines  from  the  margin 
of  the  cornea.    Between  the  two  heads  of  the 
External  rectus  is  a  narrow  interval,  through 
wliicli  pass  the  thir<l.  the  nxsal  braneli  of  the 
lillh  and  tiie  .sixtii  nerves,  and  the  opLihuimic 
vein.     Although  nearly  all  of  these  muscles  present  a  common  origin  and  are 
inserted  in  a  similar  manner  into  the  sclerotic  coat,  there  are  ( ertain  differences  to 
be  observed  in  them  as  regards  their  length  and  breadth.    Tlie  Internal  rectus  is 
the  broadest;  the  External,  the  longest;  and  the  Superior,  the  thinnest  and  nar- 
rowest. 

The  Superior  oblique  is  a  fusiform  muscle  placet!  at  the  upper  and  inner  side 

'  'I'lie  litrnment  of  Zinn  oncht.  |»crhap>  ?itnri'  !ippn>pri;itelv,  to  lie  tcrmc<l  the  aponntnmg  or  tendcm 
of  Zinn.  Mr.  t\  1'..  L(K'kw<KHl  Iki:*  <le>cril>eil  a  snmcwliat  similar  stnu  tiiri-  mi  the  uii>l<'r  surfac*  of 
the  su|«rior  reciiu  muMie  which  is  attached  to  the  le)«er  wing  of  the  isphenoid,  forming  the  upper 
and  oiiter  margin  of  the  optic  foramen.  This  suiterior  tendon  fftvcs  origin  to  the  superior  rectus,  the 
superior  luail  of  the  exitrnul  rettiiit,  and  the  Upper  pMt  of  the  Uilemml  recHi»,(«fain»q<  ^  Analimf 
and  I^hyttolui^jf,  vol.  xx.  Part  1.  p.  1 ). 


The  Relative  Foaitlttn  an<l  Attachment  of 
the  Muicltts  of  tbe  Left  Eyeball. 
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of  the  orbit  interrm!  to  thi'  Lt  vator  |)alpo1)r:r.  It  arises  about  a  lino  a1>ovc  flu*  inner 
margiit  of  the  uptic  loruuien,  and,  ])u^.-iii<^  tomard  to  the  inner  angle  of  the  orbit, 
teminates  in  a  rounded  tendon,  wliicL  plavii  in  a  ring  or  pulley  formed  bj  fibro*car- 
tilujjitiou.s  ti.ss\ie  attached  to  a  depression  beneath  the  internal  unfriilar  process  of  the 
frontal  hnnr.  the  rontifinnnf  surfaces  of  the  tendon  nnd  rinj;  being  lined  bv  a  deli- 
cate  synovial  membrane  and  enclosed  in  a  thin  fibrous  investment.  The  tendon  is 
icBecied  backward,  outward,  and  downward  beneath  the  Superior  rectus  to  the  outer 
|ltrt  of  the  globe  of  tlie  eye,  and  is  inserted  into  the  sclerotic  coat  midway  between 
the  cornea  aiul  entrance  of  the  optic  nerve,  the  insertion  of  the  muscle  lying  between 
the  Superior  and  External  recti. 

RBtATIONS.— By  its  upj)er  mtfaee  with  the  periosteum  covering  the  roof  of  the 
orbit  nnd  tbt^  fourth  nerve:  the  tendon,  where  it  lies  on  the  globe  of  the  eye,  is 
covere«i  by  the  Su|)erior  re<  tus ;  by  its  under  mr/ace  with  the  nasal  nerve  and  the 
upper  border  of  the  Internal  rectus. 

The  Inferior  oblique  is  a  thin,  narrow  mtiscle  placed  near  the  anterior  margin 
r>f  the  orbit.  It  ari!4e.<  iVnin  a  depression  in  the  orbital  plate  of  the  superior  maxil- 
lary bone  external  to  tiie  orifice  of  the  na.<<al  duct.  l*a.*:sing  outward,  backward, 
and  upward  beneath  the  Inferior  rectu.s,  and  between  the  eyeball  and  the  External 
riT  tii<.  it  is  inserted  into  the  outer  part  of  the  .sclerotic  coat  between  the  Superior 
»nd  Kxtcriiiil  rcc-ti,  near  the  tendon  of  insertion  uf  tlu-  Suiicrioi-  oljliijuc. 

Relations. — By  its  ocular  aur/ace  with  the  globe  of  the  eye  and  with  the  infe- 
rior rectus;  bv  its  orbital  mrface  with  the  periosteum  covering  the  floor  of  the  orbit 
•nd  with  the  External  n(  tus.  Its  borders  look  forward  and  backward;  the  poete> 
ri'  •  '  r  '>  ri  i cives  a  branch  of  the  third  nerve. 

2*fciivta. — The  Levator  palpebruc,  Inferior  oblique,  and  all  the  Hecti  excepting 
the  External  are  supplied  by  the  third  nerve ;  the  iSu|>erior  oblique,  by  the  fourth ; 
the  External  rectus,  by  the  sixth. 

.\rTioN-s. — Tlie  Levator  palpebrse  raises  the  np|x»r  eyelid,  and  is  the  direef  untag- 
onibt  uf  the  Orbicularis  palpebrarum.  The  four  Kecti  niu.«cles  are  attached  in  i>uch  a 
omiiner  to  the  globe  of  the  eye  that,  acting  »inglv,  they  will  turn  it  either  upward, 
^wnwjird.  inward,  or  outward,  as  expressed  by  their  names.  The  movement  pro- 
duced by  the  Superior  and  Inferior  rectu-*  is  not  quite  a  simjile  unc.  for.  inasmuch 
as  they  pass  obliquely  outward  and  forward  to  the  eyeball,  the  elevation  or  denres- 
sioD  of  the  oomea  must  be  accompanied  by  a  certain  deviation  inward,  with  a  slight 
amount  of  rotation,  which,  however,  is  corrected  by  the  Oblique  muscles,  the  Infe- 
rior ohli(jiie  correcting  the  deviation  inward  of  the  Superior  rectus,  !in<l  tlie  Supe- 
rior oblique  that  of  the  Inferior  rectus.  The  contraction  of  the  External  and  Inter- 
nal recti,  on  the  other  hand^  produce:^  a  precisely  horiiontal  movement.  If  any  two 
Hi  •  ti  [of  one  eye]  act  together,  tiiey  carry  the  globe  of  the  eye  In  the  diagonal  of 
tbciie  directions — viz.  upwnrd  and  inward,  upward  :ind  outward,  downw;ird  and 
inward,  or  downward  and  outward.  The  movement  «d"  circumduction,  as  in  loolving 
round  a  room,  IS  performed  by  the  alternate  action  of  the  four  Recti.  The  Oblique 
muscles  rotate  the  eyeball  on  its  aittert^-jjogterior  axis,  this  kind  of  movement  being 
re<juir<d  \',,r  tlie  correct  viewin*?  of  an  object  when  the  bend  is  moved  laterally,  as 
from  sluiulder  to  .nliuulder,  in  order  that  the  picture  may  fall  in  all  rejspects  on  the 
Mue  part  of  the  retina  of  each  eye.'  [It  should  be  notecl  that  sometimes  the  corre- 
iyondituf  Recti  muscles  and  sometimes  the  o/pjwxite  ones  of  the  two  eyes  act  ttijrether ; 
for  instance,  the  two  Superior  ami  Inferior  recti  carry  both  eyebal'ls  iipwrird  and 
downward  respectively.  In  looking  toward  the  riglii  tiie  right  External  and  left 
Internal  recti  act  together,  the  reverse  being  the  case  in  looking  toward  the  left. 
In  fuming  both  eyes  toward  the  mi<ldh'  line,  as  in  direrting  our  vision  toward  an 
object  less  than  twenty  feet  distant,  the  two  Internal  recti  act  together.] 

Surgical  Anatomy. — Tlie  position  and  exact  point  of  in.sortion  of  the  t<'ii(l()ns  of  the 

'  'On  the  Oblique  Mu8rK<s  of  the  £ye  in  Man  and  Vertebmte  Animala,"  by  John  Strutbers, 
M.  D.,  Id  AmOiminu  and  Phvsiol<xjieid  OhMrvtabna.  (For  «  more  full  account  of  the  variouB  oO'Oidi- 
nUed  nctions  iif  iIh-  inu-.i'It-N  i>r  n  xingle  eyi-  anit  >>f  \>'Ah  cms  tlmn  niir  Hpave  allowii  the  reader  Biaj 
be  referred  wj  l>r.  .VI.  F»i»i«r  8  Textbook  of  i^hyaioiogy  4ih  wi.,  pp.  .>42-517.) 
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Internal  and  Ext«Tnrtl  recti  inuficloH  into  th«  iclobe  .•thouM  be  carefuHv  i'X)iiuin<xl  from  tlif  fntat 
of  the  oy«'l>all,  uh  the  nurgeon  is  often  requirfil  to  diviih;  one  or  tht  oilier  niunele  for  the  i-urc  of 
Htnihismiis.  In  i-onverpent  Htraihi?<mus.  whirh  is  tli''  more  coinnion  form  of  the  tlihea^e,  th<'  ove 
ia  turned  iuwurd,  requirin;:  the  division  of  the  Int^'iiiul  roctu>*.  In  tlie  divergent  forro,  which  is 
more  rare,  the  eye  is  turned  outward,  the  Kxternal  rei-tns  hcinjr  e!*[>eoinlRr  implicatCHl.  The 
deforiuity  pro<luc»Hl  in  either  ease  is  l>e  remedied  hy  division  of  «ine  or  the  ntln  t  innHrlc.  The 
operation  is  thus  e(foctc<l;  The  lids  are  to  l>e  w»dl  separated  ;  the  oyehall  .Irawn  outward, 

the  conjunetiva  should  lie  raised  liy  :i  ]i;iir  itf  Ion  -  ;uid  dividtnl  iiiiiiM  iliately  Ikenuath  the  1o»it 
border  of  the  tendon  of  the  Internal  rectus,  a  liitle  i)ehind  it*  iuMt-rtiou  into  tin;  sidt-rotic;  the 
capaiile  of  Tenon  is  then  divided,  and  into  the  sniaU  nixirture  thus  n)a<le  a  blunt  hook  is  pawed 
ii[nv,ird  Itetween  the  muscle  and  the  globe,  and  the  tendon  of  the  muscle  and  omjunctivu  «v»v»t- 
iii^  it  divided  by  a  pair  of  blunt-pointe<i  seiswirs.  Or  the  tendon  may  be  divide<l  by  a  suIm-ou- 
junctiviil  iiii-isioii.  dtp-  Ijliiilc  of  till'  si  isMirs  licin;/  ujiward  tu  twi  -  n  tin'  tendon  and  flo' 

conjunctival  and  the  other  between  tlic  teiiilon  aiid  llic  M.krotic.  The  stu  !  nt  when  ditwu'cUng 
thes(>  musotos  thoald  muOTe  on  one  ^ide  of  the  subject  the  conjuni-tivu  from  tlu'  front  of  the  tfft% 
in  onler  to  sre  mora  aocurHtBly  the  poMtion  of  (be  tendoiM,  wbil«  on  (he  oppoaite  side  the  opem- 
tiuu  luay  be  performed. 

6.  Nasal  RsaioN  (Figs.  2HJ,  2X4). 

Pyramidalis  nasi.  Dihitator  naris  atitcrior. 

Levator  labii  superioris  alact^uc  nasi.  Compressor  «ai»i. 

Dilatator  naris  posterior.  Compressor  narium  minor. 

Depressor  a  lie  na«i. 

The  Pyramidalis  nasi  is  a  small  pyramidal  slip  prolonged  dnwnwMrd  frntn  the 
Occipito-iVonialis  upon  the  side  of  the  nose,  where  it  becomes  tendinous  an<l  Idi  nd^ 
with  the  Compressor  nasi.  As  the  tiro  muscles  descend  they  diverge,  leaving  an 
an;;;ular  interval  bet^yeen  them. 

Ri'i. ATioNs. — By  its  upper  surface  with  the  skin ;  by  its  under  tur/aee  with  the 
frontal  and  nai<al  bones. 

The  Lerotor  labii  Baperiorifl  alaeque  naei  is  a  thin  triangular  muscle  placed 
by  the  .side  of  the  nose  and  e.xtendintj  between  the  inner  margin  of  the  orbit  and 
upper  lip.  It  ari.ses  by  a  pointed  extremity  from  the  itpper  ]vn-t  of  the  nasal  pro- 
ces.s  of  the  superior  maxillary  bone,  and,  paj»sin^  obli(|uely  downward  anti  outward, 
divide.^  into  two  slips,  one  of  which  is  inserted  into  the  cairtilage  of  the  ala  of  the 
iio^r  :  tlio  i»t1i<M-  is  |ii-o!oiii,'<mI  into  rlie  upper  lip^  becoming  bl^ded  with  the  Orbicu- 
laris and  iievator  labii  superioris  proprius. 

Rklations. — In  front  with  the  integument,  and  wiiii  u  part  of  the  Orbio- 

nlaris  palpebrarum  above. 

Till-  Dilatator  naris  posterior  is  a  small  muscle  which  is  placed  partly  bene«th 
the  proper  elevator  of  the  nose  and  lip.  It  arises  from  tlu;  margin  of  the  iia.sa] 
notch  of  the  superior  maxilla  and  from  the  sesamoid  cartilages,  and  is  inserted  into 
the  skin  near  the  margin  of  tlie  nostril. 

Tlic  Dilatator  naris  anterior  is  a  thin  dcli<-at<'  faseiciilus  jcissing  fnun  the 
curtilage  of  the  ala  of  the  nose  to  the  integument  near  its  margia.  Thi«  muscle  is 
situatra  in  front  of  the  preceding. 

The  Comprcooor  nasi  is  a  smalU  thin,  triangular  muscle  arising  by  its  apex 
from  tlie  su|n*fior  ni;i\i!lnrv  bone,  above  and  :i  litrlo  external  to  the  im  i-Ivt-  f  )^>s.-i ; 
itn  fibrcii^  proceed  upward  and  inward,  expanding  into  a  thin  aponeurosis  wlucli  is 
attached  to  the  fibro*carti1age  of  the  noso,  and  is  continuous  on  the  bridge  of  Uie 
nose  with  that  of  the  muscle  of  the  opposite  side  and  with  the  aponeurosis  of  the 
Pyramidalis  nasi. 

The  Compressor  narium  minor  is  a  small  roa»ele  attached  hy  one  end  to  the 
alar  cartilage,  and  by  the  other  to  the  integument  at  the  end  of  the  nose. 

The  Depreoaor  alse  nasi  is  a  short,  mdiatod  muscle  arising  from  the  incisive 

fos>!a  of  the  superior  ninxilla:  its  fibres  a^rend  to  bo  inserted  into  the  septtint  and 
back  part  of  the  ala  of  tiie  nose.  1  his  mitscle  lies  between  the  uucouj>  mcmbrauc 
and  muscular  structure  of  the  lip. 

Nerves. — .\ll  the  muscles  of  this  group  are  supplied  by  the  facial  nerve. 

Actions. — The  Pyramidalis  nasi  draws  down  the  inner  anirle  of  the  evpbmw* 
and  producer  transverse  wrinkles  over  the  bridge  of  the  nose ;  by  aouie  anutoiuista 
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it  is  also  oonsidered  as  an  elevator  of  the  ala,  and  consequently  a  dilator  of  the 
Doee.  [Although  this  lunsc-le  anatotuically  seems  to  be  a  continuation  of  the  Occip- 
ito  fipontalis  tiownward,  it  is  really  the  reverse.  Its  origin  is  from  the  nose  below, 
an'l  it"  insertion  into  the  Occipito-frontal  nnd  skin.  If  one  pole  of  n  Viatterv  he 
placetl  in  front  of  the  lohe  of  the  ear,  and  the  other  (a  small  pointed  one)  he  carried 
up  and  dowu  over  the  noso  and  forehead  in  the  middle  line,  it  is  eaay  to  find  a 
nodal  point  of  indiffimnoe,  above  which  the  Occipito-frontal  draws  the  parts  upward, 
ud  bdow  which  the  PyramidaJis  draws  them  downward.]  The  Levator  labii  superi- 
f'ri'^  alicquc  na«i  draws  upward  the  upper  li]>  nnd  ala  of  (ne  ixkc,  it<  most  important 
action  is  upon  the  nose,  which  it  dUates  to  a  (•onsi<kTahle  extent.  The  action  of 
ttia  muscle  produces  a  marked  influence  over  the  countenance,  and  it  is  the  prin- 
cipai  agent  in  the  expression  of  indignation  [and  disgust].  The  two  Dilatatores 
ossi  enlarge  the  aperture  of  the  no^.  Their  action  in  ordinary  breathing  is  to 
resist  the  tendency  of  the  nostrils  to  close  from  atmns])]icrir  proHsurc,  btit  in  diffi- 
cult breathing  they  niav  be  noticed  to  be  in  violent  action,  as  well  as  in  some  emo- 
tious,  as  anger.  I'he  bepresfior  alse  na^  is  a  direct  antagonist  of  the  preceding 
niiscleB,  drawing  the  ala  <^  the  nose  downward,  and  thereby  constricting  the  aper- 
tore  of  the  nares.  The  Compressor  nasi  depresses  the  cartilagiDous  part  of  the  nose 
and  compresses  the  alie  together. 

6.  Superior  Maxillary  Hkqio.n  (Fig.  2)^2). 

Levator  labii  su])erioris.  Zyj^omatir'us  rnnjor. 

Levator  aMiruii  ori^.  Zjgomaticus  minor. 

Tlie  Levator  labii  superioris  (propriua)  is  a  thin  niufsrie  of  a  quadrilateral 
form.  It  arises  from  the  lower  marLnu  of  the  orbit  immediateiv  above  the  infra- 
orbital  foramen,  some  of  its  fibres  being  attached  to  the  superior  maxilla,  others  to 
the  mahu'  bone :  its  fibres  converge  to  be  inserted  into  the  muscular  substance  of 
die  upper  lip. 

Kri.ATroN?. — By  its  guperfu'l'il  Hurfnr.'  with  tlie  lower  segment  of  the  Orliieu- 
laris  palpebrarum;  below,  it  is  snl)eutane(nis.  By  its  flet^p  surfaee  it  conceals  the 
ongin  of  the  Compressor  nasi  and  Levator  anguli  oris  muscles,  and  the  intraorbital 
vessels  and  nerve  as  they  escape  from  the  infraorbital  foramen. 

The  Levator  a&tfuli  oris  arises  from  the  canine  fossji  immediately  below  the 
infraorbital  foramen;  its  fil)re>  incline  downward  and  a  little  outward,  to  be  inserted 
into  the  angle  of  the  mouth,  interttiinirling  with  those  of  the  Zygomaticus  major,  the 
Depressor  anguli  oris,  and  the  Orbicularis. 

Relations. — By  its  superficial  surface  with  the  Levator  labii  superioris  and  the 
mfraorbital  vess^  and  nerves ;  by  its  deej*  auffaee  with  the  superior  maxilla,  the 
Buccinator,  and  the  mucous  membrane. 

Tiie  Zygomaticus  major  is  a  slender  fasciculus  wbicli  arises  from  the  mnbir 
^>"ne  in  tVotii  of  the  zygomatic  suture,  ami,  desrendiug  <i»bli<|uely  downward  and 
inwaixl,  is  inserted  into  the  an^lc  of  the  mouth,  where  it  blends  with  the  fibres  of 
tiie  Levator  anguli  oris,  the  Orbicularis,  and  the  Depressor  anguli  oris. 

R ELATIONB.— By  its  superficial  surfaee  mth  the  subcutaneous  adipose  tissue; 
by  its  d^ep  mrfetee  with  the  malar  bone  and  the  Masseter  and  Buccinator 
muscles. 

The  Zygomaticus  minor  arises  from  the  malar  bone  immediately  behind  the 
nsxillar^  suture,  and,  passing  downward  and  inward,  is  continuous  with  the  Orbic- 
ularis oris  at  the  outer  margin  of  the  Levator  labii  superioris :  it  lies  in  front  of  the 

preceding. 

Rklatton?. — P."-  its  superficial  mtrfaec  with  the  integument  and  the  Orbicularis 
paljMibrarum  abo\  c;  by  its  deep  nurUtce  with  the  Levator  ai»^nili  oris. 

aServes. — This  group  of  muscles  is  supplied  by  the  facial  nerve. 

Actions.— The  LeTator  labii  superioris  is  the  proper  elevator  of  the  upper  lip, 
carrying  it  at  the  same  time  a  little  forward.  It  assists  in  forming  the  naso-Iabial 
ndge,  which  passes  from  the  side  of  the  nose  to  the  upper  lip  and  gives  to  the  i&ce 
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an  expression  of  sadnej<s.  The  Levator  anguli  ori^  raises  the  angle  of  the  inoutb 
and  as.sists  the  preceding  muscle  in  producing  the  njiso-lnbial  ridge.  The  Zygfv 
luaticuts  major  draws  the  angle  of  the  mouth  l)ackward  and  upward,  as  in  laughiug ; 
whilst  the  Zygomatlciis  minor,  being  inserted  into  the  outer  part  of  the  upper  lip, 
and  not  into  the  angle  of  the  mouth,  dniws  it  backward,  upward,  and  outward,  and 
thtis  gives  to  the  face  an  expression  of  sadness. 

7.  Inferior  Maxillary  Region  (Fig,  282). 

Levator  labii  interioris  (Levator  nienti). 
Depressor  labii  inferioris  (Quadratus  menti). 
Depressor  anguli  oris  (Triangularis  menti). 

7>f».^'-f,'/()n. — Thn  imi«clpH  in  this  rcpion  mny  <lisRpot«Hl  hy  ninking  a  v«*rtinil  inoiKion 
through  the  iiite^'iuiu  lit  Iroiii  the  margin  of  the  lower  lip  to  Uic  thin  :  a  second  incision  ehould 
then  be  carried  alon>;  the  margin  of  the  lower  juw  as  far  as  the  aagte,  and  the  iutegunieQt  care* 
fully  removed  in  the  direction  shown  in  Fi:;.  281. 

The  Levator  labii  inferioris  (Levator  menti)  is  to  be  dissected  by  everting 
the  lower  lip  and  raitiing  the  mucous  membrane.  It  is  a  small  conical  fiascieulua 
placed  on  die  side  of  the  fhenum  of  the  lower  lip.  It  arises  from  the  incisive  foesa, 
externa]  to  the  symphysis  of  the  lower  jaw:  its  fibres  descend  to  he  inserted  into 
the  integument  of  the  chin. 

Kelations. — On  the  inner  Hurface  with  the  mucous  membrane ;  in  the  median 
line  it  is  blended  with  the  muscle  of  the  opposite  side;  and  on  its  outer  tide  with 
the  Dejjressor  labii  infLiiovIs. 

The  Depressor  labii  inferioris  (Quadratus  menti)  is  a  small  cjuadrilateral  mus- 
cle situated  at  the  outer  side  of  the  preceding,  it  arises  from  the  external  ob1i(|ue 
lineof  the  lower  jaw,  between  the  symphysis  and  mental  foramen,  and  passes  obliquely 
upward  and  inward,  to  be  inserted  into  the  integument  of  the  lower  its  fibrc-^ 
blending  with  the  Orbicularis  and  with  those  of  its  fellow  of  the  op|x>sile  side.  It 
is  continuous  wiiIi  the  fibres  of  the  Platy.sma  at  its  origin.  This  muscle  contains 
much  yellow  fat  intermingled  with  its  fibres. 

Rf.latiox>. — By  its  ^tipivjicial  mrface  with  part  of  the  Depressor  anfruli  oris 
and  with  the  iateg'imeut,  to  which  it  is  closely  connected;  by  its  deep  mrface  with 
the  mental  vessels  and  nerves,  the  mueons  membrane  of  the  lower  Hp,  the  labial 
glands,  and  the  Levator  menti,  with  whii  h  it  is  intimately  united. 

The  Depressor  angnli  oris  i-i  triangular  in  shape,  arising  liy  its  broad  base 
from  the  external  oblique  line  of  the  lower  jaw,  whence  its  tibresjpa^  upward  to 
be  inserted  by  a  narrow  frsciculus  into  the  angle  of  the  month.  It  is  continuous 
with  the  Platysma  at  its  origin,  and  with  the  Orbicularis  an<l  liisorius  at  its  inser- 
tion, and  some  of  its  fibres  are  directly  continuous  with  those  of  the  Levator  anguli 
oris. 

RblaTIONS. — By  its  guperfieial  sutfaee  with  the  integument ;  by  its  deep  nafaee 
with  the  Depressor  labii  inferioris  and  Buccinator. 

Nrrvks. — The  group  of  muscles  is  supplietl  by  the  facial  nerve. 

AcTio.\s.-»-Thc  Levator  labii  inferioris  raises  the  lower  lip  aud  protrude  it  for^ 
ward,  and  at  -^e  same  time  wrinkles  the  integument  of  the  chin,  exprossinj;  donbt 
or  disdain.  [A  tremulous  action  of  this  muscle  is  excellently  shown  in  children 
just  oil  the  verge  of  tears.  In  Delaroche's  **  Marie  .Antoinette  going  to  Kxecn- 
tion,"  one  of  the  female  spectat»u*s  has  a  very  delicate  expre»isiou  of  sorrow  by  the 
sligiit  elevation  of  the  chin  by  this  muscle,  while  the  angles  of  the  mouth  are  slightly 
dniwn  down  by  the  Depressor  anguli  oris.]  The  Depressor  labii  inferi(»ris  draws 
the  I.iwcr  lip  directly  downward  and  a  little  outward,  as  in  the  expro«<ir»ti  of  irony. 
The  Depresiior  anguli  oris  depresses  the  angle  of  the  mouth,  being  the  antagonist  to 
the  Levator  anguli  oris  and  Zygomaticus  major :  acting  with  these  muscles,  it  will 
draw  the  angle  of  the  mouth  directly  backwanl.  [The  l)ej)r<'j*sor  anguli  oris  is  jx-r- 
haps  (he  most  peeuljrtr  nuil  most  expressive  sin<_'h*  ttiuscle  in  tin-  liiinian  fa^**"'.  In 
fact,  the  angle  of  the  mouth  is  the  most  mobile  and  important  cenu-e  of  exprf.'isiua 
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in  the  face.  By  no  one  line  can  the  expression  he  m>  easily  and  so  widely  changed. 
If  two  circles  be  dmwn  to  represent  two  faces,  and  two  dots  and  a  line  in  eaclkfor 
tfae  tyes  and  nose,  thus  reducing  the  features  to  their  simplest  ezpression,  one  face 
cm  be  made  to  smile  by  inserting  a  line  for  the  mouth,  the  angles  being  turned 
tipward :  wliile  tb<>  othor  can  be  made  to  express  great  sadness  by  turning  the  angles 
of  the  mouth  downward.] 

8.  IljTJkRMAXILLA&V  RfiGION. 

Orbicularis  oris.  Buccinator.  Risorius. 

DuMedion. — ^The  di«iection  of  these  muRcles  may  b«  considerably  facilitated  hy  filling  the 

Mvilv  of  thr  nmiitli  with  tow,  .-io  as  to  rlisU-nd  tin'  I'hofkx  nnd  ;  tin-  inotith  should  then  b* 
ciofn<l  liy  a  li  \v  etitclii^j*  ami  Uu;  iiitrguuient  carefully  removed  from  ttir  surluce. 

The  Orbicularis  oris  (Fig.  2^2)  is  a  spliincter  niti^elo.  elliptic  in  foi-ni,  composed 
of  concentric  fibres  -which  surround  tlic  oi  iticp  of  the  mouth.    It  consints  of  two 
thick  semicircular  plane:^  of  muscular  fibre  which  interlace  on  either  side  with  those 
of  the  Bnodnator  and  otlier  muscles  inserted  into  the  lips.    On  the  free  margin  of 
the  lips  the  muscular  fihrei  (marginiU  or  kihial  fibres)  are  continued  uninterruptedly 
from  one  lip  to  the  other  around  the  corner  of  the  mouth,  forming  a  roundish  fjiscic- 
ulusof  fine  pale  fibres  closely  approximated.    Outside  these  arc  ntlior  fibns  {  f<u-i(tT), 
which  are  thinner  than  the  others  and  are  continuous  at  the  angle  td'  the  luouth  with 
the  Buccinator ;  some  of  the  fibres,  the  central  ones,  decui^sating  in  this  situation, 
Mid  others,  the  outer  ones,  being  directly  continuous  with  the  fibres  of  the  Buccina> 
tor.    Tlie  various  muscles  which  converge  to  the  Hps  blend  w  ith  the  facial  portion, 
the  fibres  of  the  muscles  bcf'oming  directly  rnntimiotts.    To  the  outer  part  of  the 
mu5clc  mvcw  accef^sory  fibres  are  added  by  w  hich  the  lips  are  connected  directly  with 
the  luaxillary  bones  aud  septum  of  the  nose.    The  additional  fibres  for  the  upper 
Begment  consist  of  four  bands,  two  of  which  {Aeeenorii  orhieularu  tuperiaH»)  arise 
from  the  alveolar  border  of  the  superior  maxilla  opposite  the  incisor  teeth,  and, 
liT'  Liiig  outward  on  ea(  li  side,  are  contimioti.'s  at  the  angles  of  the  mouth  witli  the 
other  muscles  inserted  into  this  part.    The  two  rcmnining  muscular  slips.  ( alU  d  the 
Xato-labialig,  connect  the  upper  lip  to  the  septum  of  the  nose;      they  descend 
from  the  septum  an  interval  b  left  between  them.   It  is  this  interval  which  forms 
the  depression  seen  on  the  surface  of  the  skin  beneath  the  septum  of  the  nose 
[called  the  phiUrufn].   The  additional  fibres  of  the  lower  segmc7it  (Accessorii  orhic- 
uhrtM  ittfrrwriM)  ari««e  from  the  inferior  maxilla  externallv  to  the  Levator  laliii 
jnferioris,  and  arch  outward  to  tlie  angles  of  the  mouth  to  join  the  Buccinator  and 
the  other  muscles  attached  to  this  part. 

RBl*ATiON8.»By  its  mperficial  gur  faet  with  the  integument,  to  which  it  is  closely 
eonnected;  hyit^deep  stii/ac€  with  the  buccal  mucous  membrane,  the  labial  glands, 
wd  coronary  vessels.  By  its  ottfer  nrritrnfcrcfiee  it  i«  Mended  with  the  numerous 
muscles  which  converge  to  the  iiiouih  from  various  parts  of  the  face,  lis  innet^civ' 
cumference  is  free  and  covered  by  the  mucous  membrane. 

The  Bucoinator  (Fig.  2U4)  is  a  broad,  thin  muscle,  quadrilateral  in  form,  which 
oocttpie^  the  interval  between  the  jaws  at  the  side  of  the  face.  It  arises  from  the 
outer  surface  of  the  alveolar  prorp«ses  of  the  upper  and  lower  jaws,  corresponding 
to  the  three  molar  teeth,  and  behind  from  the  anterior  l)order  of  the  pterygo-maxtl- 
larv  ligament.  The  fibres  converge  toward  tlie  angle  of  the  mouth,  where  the  cen- 
tral fibres  intersect  each  other,  those  from  below  being  continuous  with  the  upper 
^gment  of  the  Orbicularis  oris,  and  those  from  above  with  the  inferior  segment : 
the  highest  and  lowest  fibres  continue  forward  uninterruptedly  into  the  correspond* 
ij)fT  cpnrnient  of  tin-        without  deetis-^ation. 

KKhATioN^. — liy  U.S  xnperfinaf  itur/titu  l)ehind  with  a  large  mass  of  fat,  which 
separates  it  from  the  ramus  of  the  lower  jaw,  the  Masseter,  and  a  small  portion  of 
the  Temporal  muscle ;  anteriorly,  with  the  Zygomatici,  Risorius,  Levator  anguli  oris, 
Dqtressor  anguli  oris,  and  Stenson's  duct,  which  pierces  it  opposite  the  second  molar 


Digiiized  by  Google 


378 


MUSCLES  AND  FASCIA:. 


tooth  of  the  upper  jaw  ;  the  facial  arterv  and  vein  cross  it  from  below  upirard ;  It 

is  ajso  crosspcl  hy  the  branches  of  the  facial  and  buccal  nerves ;  by  its  inUrrtal  twr* 
face  with  the  buccal  glands  and  mucous  membrane  of  the  mouth. 

The  Pterppo-maxularif  lifjumeiiU  sepArates  the  Buccinator  muBcle  from  the  Supe- 
rior constrictor  of  the  pharynx.  It  is  a  tendinous  baml,  attached  by  one  extremity 
to  the  apex  of  the  internal  pterygoid  plate,  and  liy  tin-  otlicr  to  the  posterinr  extrem- 
ity of  the  internal  obliuue  line  of  tlie  lower  jaw.  Its  inner  surface  corresptuula  to 
the  cavity  of  the  mouta  and  is  lined  hy  mucooB  membFUie.  Its  mtar  tutface  is 
sej)arated  from  the  ramus  of  the  jaw  by  a  (juantity  of  a<lipose  tissue.  Its  posterior 
border  gives  attachment  to  the  Superior  constrictor  of  the  pharynx ;  its  anterior 
border^  to  the  fibres  of  the  Buccinator.    (See  Fij;.  295,) 

The  Risorius  (Santorini)  (Fig.  282)  consists  of  a  narrow  bundle  of  fibres  which 
arises  in  the  fascia  over  the  ^lasseter  muscle,  and,  pa^siniz  borizontally  forward,  is 
inserted  into  the  angle  of  the  mouth,  joining  with  the  fibres  of  the  Depressor  anguli 
oris.  It  is  placed  superficial  to  the  Platysma,  and  is  broadest  at  its  outer  extremity. 
This  mnscle  varies  much  in  its  size  and  tm m. 

Nervk«. — 'Vhe  OHiicidaris  (>il>;  and  the  Risorius  are  stipplied  by  t]i(>  farial.  tlit- 
Buccinator  by  the  facial  and  by  the  buccal  branch  of  the  inferior  maxillary  nerve; 
which  latter,  however,  is  by  many  anatomists  regarded  as  a  .sen.sory  nerve  only. 

Actions. — ^TheChrbicnlaris  oris  is  the  direct  aiita;:<  inist  of  all  tho.se  muscles  w  hich 
cnn verge  to  the  lips  frnn;  tli  -  various  parts  of  tliv  fare,  its  ordiiiarv  a<'tit)ii  |ir< "dncing 
the  direct  closure  of  the  lips,  and  its  forcible  action  throwiuj^  the  integument  into 
wrinkles,  on  account  of  the  firm  connection  between  the  latter  and  the  surfaee  of 
the  muscle.  [These  wrinkles  radiate  from  the  mouth,  and  can  be  b«^-t  seen  in  the 
faces  of  «ome  old  women.]  The  Buccinators  contract  and  cnmpn^ss  thi'  oIi.H'ks.  «»n 
that  during  the  process  of  uastiuatiou  the  food  is  kept  under  the  immciliatc  pri>ssure 
of  the  teeth.  When  the  cheeks  have  been  previously  distended  with  air,  the  Buc- 
cinator muscles  expel  it  from  between  the  lips,  sis  in  blow  ing  a  trumpet.  Hence  the 
nnmp  {htircina.  n  tnimpet).  The  Risorius  retracts  the  anj^csof  the  mouth,  and  is 
theretbre  regarded  as  the  ''smiling"  muscle. 

9.  Tbhpobo-mazillart  Bbqioh. 

Masseter.  Temporal. 
MMsetorio  Faaoi*.— Covering  the  masseter  mnscle  and  firmly  connected  with  it 

isastrong  layer  of  fiiscia  derived  from  the  deep  cervical  fascia  of  the  neck.  Above, 
this  fas<  ia  is  attached  to  the  lower  border  of  the  zygoma,  and  behind  it  covers  the 
parotid  gland,  constituting  the  parotid  fascia. 

The  Masaster  b  exposed  by  the  removal  of  this  fiiscui  (Fig.  2B2) ;  it  is  a  short, 

thick  muscle,  somewhat  (juadrilateral  in  form,  consisting  of  two  jwrtions,  siijierficial 
and  deep.  The  .^uiH'rJi<  i<iJ  /mrf/on,  the  Inrir*'!'.  jtrc^*  s  bv  a  ihifk  t<»ndin(»iis  aponeur- 
osis from  the  malar  process  of  ihc  superior  uia.\ill;i,  and  iVuiii  the  anterior  two-thirds 
of  the  lower  border  of  the  zygomatic  arch  :  its  fibres  psss  downward  and  backward, 
to  be  inserted  into  the  angle  and  lnwcr  half  of  thv  on'rv  -ui  facc  of  tlio  ramus  of  the 
jaw.  The  dre/p  fmrti^m  is  much  snuiUer  and  more  nmscular  in  texture ;  it  arises 
from  the  posterior  third  of  the  lower  border  and  the  whole  of  the  inner  surface  of 
the  zygomatic  arch;  its  fibres  pass  downward  and  forward,  to  be  inserted  into  the 
upper  half  uf  tlir  ranuf^  arrl  otUit  -nrface  of  the  coronoid  omrnss  of  th''  jaw.  The 
deep  portion  of  the  muscle  is  partly  concealed  in  front  by  tlie  superficial  portion; 
behind,  it  is  covered  by  the  parotid  gland.  The  fihres  of  the  two  portions  are 
uiii:i  <1  at  their  insertion. 

Kei.ations.- — Hy  its  aupt^r-ficiiil  surface  with  the  intetrttrnf-nt :  above,  vi  i-^  tlie 
Orbiculoi'is  palpebrarum  and  Zygomatici,  and  with  Stenson  s  duct,  the  branches  of 
the  facial  nerve,  and  the  transver«ie  facial  vt^ael^.  which  rmm  it :  by  its  Heen  tut/foee 
with  the  ramus  of  the  jaw  and  the  Bm  « In  tt  u .  f'l  in  wlii,  h  it  is  separated  by  a  mass 
of  fat.  Jtn  pos(erif>r  rn'irtfr'n  \<  r,vvr]:\],]>ri\  l.  v  the  parotid  gland.  It«  'interior  nulT' 
gin  projects  over  the  Buccinator  umscle.  and  the  facial  vein  lieet  on  it  below. 
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The  Trmponil  Foxcia  is  seen  at  tliis  stafre  of  tho  dissection  covcrinix  in  the  'J'em- 
poral  mij£cle.  it  ij>  a  strong  tibroud  invcbtujent,  afi'ordiog  uttuclnuent  by  its  inner 
au&oe  to  the  superficial  fibres  of  the  nrasele.  Above,  it  is  a  stable  layeV  attached 
to  tbe  entire  eztoit  of  the  temporal  rldffc,  but  below,  where  it  is  attached  to  tlie 
lygonia,  it  consists  of  two  layers,  oik*  of  which  is  inserted  into  tlie  outer,  and  tlie 
other  into  the  inner  h<.)r(ler  ot"  tlie  y.yfronintie  areh.  A  pniall  quantity  of  fit.  tlie 
orbiUil  brauch  of  the  temporal  artery,  and  a  iilaiuent  from  tbe  orbital  branch  of  the 
npeiior  maxUlair  nerve  are  contained  between  these  two  layers.  It  is  covered  on 
itB  ooter  surface  by  the  aponeurosis  of  the  Oocipito-firontalis,  the  Orbicularis  pa]pe> 
bimrum,  tlie  AttoUens  and  Attrahens  aorem  muaoles ;  the  temporal  vessels  and  nerves 
cnm  it  from  below  upward. 

h',<ff<l'ii,n. — In  onlcr  t<>  I'Xjxisc  tlu'  temporal  luust  h'  n'lnove  tin;  t<'m|)<iral  fascin.  which  may 
beeffcck'ii  by  separatiug  it  at  ita  attachment  along  tbe  upper  border  of  tlie  zygoma  and  disi»ect- 
bc  it  upward  from  the  surfaoe  of  the  mneele.  The  syfEomatio  areh  nhould  then  be  divided,  in 
friint.  at  it<  junction  with  the  niular  hoiif,  and  lM'hiii<l  m  ar  tlic  external  amlitory  mcntus,  and 
drawn  downward  with  tbe  Maasetcr,  which  should  be  detached  from  its  insertiun  into  tbe  ramus 
md  anf^le  of  the  jaw.   The  whole  extent  of  the  temporal  musole  is  then  expoeed. 

The  Temporal  (^Fis.  287)  is  a  broad  radiating  muscle  situated  at  the  side  of  the 
beid  sad  occupying  the  entire  extent  of  the  temporal  fossa.  It  arises  from  the 
whole  of  the  temporal  fossa,  except  that  portion  formed  by  the  malar  bone.  Its 


Fio.  287. 


Th*  Temporal  Miucle,  tbe  Zygoma  and  the  Ma-sneter  miMcIe  having  been  removed. 


tttsdiment  extends  from  the  external  angular  process  of  the  frontal  in  front  to  the 
otastoid  portion  of  tlio  temporal  behind,  and  from  the  curved  lino  on  the  frontal 
■sd  parietal  hones  a^ove  to  tl'r-  ptrrv/oid  rid<re  on  the  rrrcat  uinir  "f  the  sjihenoid 
Wow.  It  is  aNo  atfac  Im  'I  to  llie  in!ier  siirfacf  of  the  tenii»<tral  fascia.  Its  fibres 
converge  as  they  dcseentl,  and  terminate  in  an  ajioneurosis,  the  fibres  of  which, 
radiated  at  its  cororoencement,  converge  into  a  thick  and  flat  tendon  which  is 
inserted  into  the  inner  surface,  apex,  and  anterior  border  of  the  coronoid  process  of 
tbe  jaw,  nearly  as  far  forward  as  the  last  molar  tooth. 

Rkt.  \TloNs. — By  its  Htif.  rfu'lii]  surftici'  with  the  int<';:iniH'nt.  the  teni}toral  fascia, 
tbe  aponeurosis  of  the  Occijiito-frontalis,  the  AttoUens  and  Attrahens  aur(  ni  nius- 
fks,  uie  temporal  vessels  and  nervra,  the  sygoma  and  Masseter;  by  its  dcfj>  sm  faee 
with  the  temporal  fossa,  the  External  pterygoid  and  part  of  the  Buccinator  muscles. 
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the  internal  maxillarv  artery,  its  deep  temporal  branches,  and  the  temporal  nerves. 
Behind  the  tcnduu  ure  the  masseteric  vessels  and  nerve,  and  in  front  of  it  the  buccal 
vessfiel-s  and  ucrve. 

Nbbvbs. — ^Both  muBcles  are  sup]died  by  the  infinrior  maxillary  nerve. 


10.  Ptertoo-maxillabt  Reoion  (Fig.  288). 
External  Pterygoid.  Internal  Pterygoid. 

JHtttdion. — Tho  Temporal  inuKi-h>  hnrint;  ttfon  esainincd,  MW  tlirourrh  the  ha.se  of  the  roro- 
noid  proceM.  ami  dniw  it  upward.  tn^eUler  with  the  Temporal  mutcle,  which  should  be  detached 
from  the  surface  of  the  t>-in{>oral  fnmn.  Divide  the  ramus  of  the  j»w  just  below  the  condyle,  and 
also,  l)y  a  transverse  Iin  i~ii<ii  exteiulini;  m-roMM  the  middle,  just  above  tibe  dental  fonUBCD; 
remove  the  fragment,  and  the  i*terygoi<i  muscles  will  be  exposed. 

The  External  pterygoid  is  a  slmif  thick  muscle,  somewhat  eonical  in  form, 
which  extt>uds  almost  hurizuntally  bot\Nec-n  the  zygomatic  fossa  and  the  condyle  of 
the  jaw.  It  arises  from  the  pterygoid  ridge  on  the  great  wing  of  die  sphenoid  and 
the  portion  of  bone  included  between  it  and  the  base  of  the  pterygoid  poeess,  and 
from  the  outer  surface  of  tlie  external  pterv;^oi<l  plate.  Its  fibres  pass  horizontally 
backward  and  outward,  to  be  inserted  into  a  deprei^^ion  in  front  of  the  neck  of  the 
condyle  of  the  lower  jaw,  and  into  the  corresponding  part  of  the  interartienlar  fibro- 
cariilajre.  This  muscle  at  it.^  origin  appears  to  consist  of  two  portion^  x  p.uMted  by 
a  slight  interval,  hence  the  terms  vpper  and  hvoer  head  sometimes  used  in  the  descrip- 
tion of  the  muscle. 

Relations. — ^By  its  exiemai  turface  with  the  ramus  of  the  lower  jaw,  the  inter- 
nal maxillu-y  artery,  whieh  crosses  it,*  the  tendon  of  the  Temporal  muscle,  and  the 

FIO.S88. 
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The  rteryfr:iid  Musclen,  the  ZyguiutUkc  Arch  uiid  «  portion  uf  lUe  Ramus  of  the  Jaw  baring  been  remorcd. 

Ma^seter;  by  its  Internnl  aurfttrr  it  rests  airnin^t  the  upper  part  of  the  Internal 
ptery^roid.  the  internal  latend  ligament,  the  middle  ineuingeal  artery,  and  inferior 
maxilhiiy  nerve:  by  its  n/>/><r  border  it  is  in  relation  with  the  temporal  and 
masseteric  branches  of  the  iniVrior  maxillary  nerve ;  by  its  lower  border  it  is  in 
relation  with  the  inferior  dental  and  gustatory  nerves,  and  it  is  pierced  by  the  buccal 
nerve. 

'  This  is  the  usual  relation,  but  in  maoy  caaet  the  arterjr  will  be  fuund  below  the  i 


Digitized  by  Google 


OF  THE  NECK, 


881 


The  Internal  pterygoid  is  a  thick  quadrilateral  muscle,  and  resembles  the 
Haneter  in  form,  structure,  and  the  direction  of  its  fibres.  It  arises  from  the 
ptenrgoid  fossa,  b^g  attached  to  the  inner  surface  of  the  external  pterygoid  plate 
and  to  tilt'  grooved  surface  of  the  tuberosity  of  the  palate  bone,  and  by  a  second 
slip  from  the  outer  surface  of  the  tnhernsity  f>f  the  palate  hone.  n!id  from  the 
tuberosity  of  the  superior  maxillary  bone;  ite  fibres  pass  downward,  outward,  and 
baekirard,  to  be  inserted  by  strong  tondinons  laminss  into  the  lower  and  back  part 
of  the  inner  side  of  the  ramus  and  angle  of  the  lower  jaw  as  high  as  the  dental 
foramen. 

Relation:-:. — By  it;*  erfrrnaf  avrfncp  with  the  ramus  of  the  lower  jaw,  from 
which  it  i.H  seiiaraied,  at  it«  »pj)er  part,  by  the  External  pterygoid,  the  internal 
lateral  ligament,  the  internal  maxillary  artery,  and  the  dental  vessels  and  nerves ; 
by  its  intemal  furfaet  with  the  Tensor  palati,  being  separated  from  the  Superior 
eoostrictor  of  the  pharynx  by  a  cellular  interval. 

Nfrvk?. — Tlicse  muscles  are  supplied  by  the  inferinr  maxillary  nerve. 

ArTiONt. — The  Temporal  and  Masseter  and  Internal  pterygoid  raise  the  lower 
jaw  against  the  upper  with  great  force.  The  superficial  portion  of  the  Massetcr 
ud  the  Internal  pterygoid  assist  the  External  pterygoid  in  drawing  the  lower  jaw 
Ibrwsrd  upon  the  upper,  the  jaw  bcnu  hawn  back  again  by  the  deep  fibres  of  the 
Massetor  and  ])ost('rior  fibres  of  the  Temporal.  The  External  Pterygoid  muscles 
are  the  direct  aneiits  in  the  trituration  of  the  food.  (Irawin-i-  the  lower  jaw  directly 
fortkard,  so  as  to  make  the  lower  teeth  project  beyond  the  upper.  If  the  muscle  of 
<ne  side  acts,  the  corresponding  side  of  the  jaw  is  drawn  forward,  and,  the  other 
condyle  remaining  fixed,  the  symphysis  deviates  to  the  opposite  side.  The  alterna- 
tion of  these  movements  on  the  two  sides  produces  trituration.  [The  finger  placed 
on  i!ie  Temporal  and  Masseter  while  they  are  alteniately  contracted  and  relaxed 
appreciates  very  distinctly  their  limits.^ 


MUSCLES  AND  FASCL^  OF  THE  NECK. 


The  Muscles  of  the  Neck  may  be  arranged  into  grou|)8  corresponding  with  the 
legion  in  which  they  are  situated.   These  groups  are  nine  in  number: 


1.  Superficial  Region. 

2.  Dcmressors  of  the  Os  Hyotdes  and 

Larynx. 

3.  Elevators  of  the  Os  Hyoides  and 

Larynx. 

4.  Muscles  of  the  Tongue. 
3.  Muscles  of  the  I%arynx. 


6.  Muscles  of  the  Soft  raiatc. 

7.  Muscles  of  the  Anterior  Vertebral 

Region. 

8.  Muscles  of  the  Lateral  Vertebral 

Region. 

9.  Muscles  of  the  Larynx. 


The  muscles  contained  in  each  of  these  groups  are  the  following : 


1,  Superficial  Reyion. 
Platysma  myoides. 
Stemo^lddo-mastoid. 


2.  Infrahyoid  Region. 

P(pre$wr9  of  the  0$  Hyoides  and 
Larynx, 

Scemo-hyoid. 
Sterno-thyroid. 
Thyro-hyoid. 
Omo-hyoid. 


8.  Suprahyoid  llt  tjiun. 

Elevators  of  the  Os  Hyoides  and 
Larynx* 

Digastric. 
Stylo-hyoid. 
Mylo-hyoid. 
Genio-fiyoid. 

4.  JAngmt  Region, 

MuteUe     the  T&ngue* 

6enio-hyo>gloB8U8. 
Hyo-glossns. 
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Linguali?. 

Stylo-glossus. 

i'alato-glossus. 

5.  Muscle*  of  the  Pharynx, 
Constrictor  itiforior. 
Constrictor  meilius. 
Constrictor  superior. 
Stylo-pharyngeus. 
FaUtoopbaiyngeuB. 

6.  Mutelea  of  the  Sqfit  PahUe. 

Levator  palati. 
Tensor  palati. 

Azvgos  uvulre. 
Palato-glossus. 
Palato-pha  ry  ngcus. 


7.  Mu9ele$  ^  the  AtiUrwr  VeriebnU 

Rectus  capitis  anticus  major. 
Rectus  capitis  anticus  minw. 
Rectus  lateralis. 
Longus  colli. 

8.  Mmcles  of  the  LaUral  Vertebral 

Region^ 

Scalenus  anticus. 

Scalenus  niedius. 
Scalenus  posticus* 

0.  yfuMchs  of  the  Larynx. 

Iniluiicii   iu  the  dcscriptipD  of  the 
Larynx. 


1.  SuPBEFtCIAI.  OlSRVICJlL  RBOIOX. 

Platysma  myoides.  Sterno-cleido-nmstoid. 

Disnecfion. — A  block  havinR  been  placcnl  at  tli*  hluk  of  the  neck,  and  the  faux  tamfA  to  the 
Kido  opposiU'  that  t  i  t>r  (liss.  ct*  *!,  so  a-  to  \Aiu  >'  the  parts  u|Miti  the  Htrotch.  inuko  tw..  tr.ini^versip 
iDci«ion« — one  from  the  chiu,  uloni'  tht^  luargiii  of  the  lowm-  jaw,  to  thi-  Illa^toid  |>ru.:«*j*:  and 
the  (rther  alonj;  thf  upper  border  oF  thu  clavicli-.  Connot-t  those  by  an  obli<jii<.'  incision  made  in 
tlie  foursf  of  the  .Sterno-ina.Htoid  mueele  from  the  mantoid  ^roceea'to  the  st.mntii ;  the  two  fl^ 
of  integument  having  been  removed  in  the  diieeiaon  ebown  in  Pig.  281,  the  superticial  fiuriavUl 
be  exceed. 

Tbe  Sttperfloial  Onrvioal  Faaoia  is  expoRe<I  on  the  removal  of  the  int<>giinient 

fnmi  the  .side  of  the  neck;  it  is  an  extremely  thin  apoiuiirotir  liunina  which  is 
hardly  demonstrable  a.s  a  fcparate  membrane,  lieneath  it  are  foun<i  the  Platysma 
myuide»  muscle,  the  external  jugular  vein,  and  some  superficial  branches  of  the 
cervical  plexus  of  nerves. 

The  Platysma  myoides  (Fig.  282,  p.  368)  is  a  l)r<»:nl.  iliin  jilain.'  of  ii!ns<-ular  fibres 
placed  immediately  beneath  the  skin  on  each  side  of  the  neck,  it  arises  by  thin 
fibrous  bauds  from  the  clavicle  and  acimmion  and  from  the  fa.scia  covering  the  upper 
part  of  the  Pectoral,  Deltoid,  and  Trapezius  nniscl.  s:  it.s  films  pim  ped  obli<|uely 
upward  and  inward  aloiiL'  tlir  sid<'  of  the  neck,  to  be  inserted  into  flu-  lowor  j^w 
beneath  the  external  oblicjue  line,  s<ime  p;i8.sing  forward  to  the  angle  of  the  mouth, 
and  others  becoming  lost  in  the  cellular  tissue  of  the  face.  The  most  anterior  fibres 
interlace  in  front  of  th«' Jaw  witli  tlic  fibres  of  the  inu-clc  of  tlie  opp»!^ite  side;  tBose 
lu'xt  in  order  become  blended  with  tlio  l)fpn-;<Ar  labii  inferioris  :iiid  iIm-  n«  j.rf'-«or 
uuguli  orid;  others  are  prolonge«I  upon  tlie  iiide  of  tbe  cheek,  and  interlace,  near  tbe 
angle  of  the  mouth,  with  tbe  muscles  in  this  sitoationf  and  may  occasionally  be 
traced  to  the  Zyg<miatic  muscles  or  to  the  iij.ir<!in  of  the  Orbicularis  pat))ebranim. 
Deneatli  the  Platvsma  tlir  fxfcrnal  jugular  vi'iii  nny  be  seen  <l«'«f't'nding  from  the 
angle  of  the  jaw  to  the  clavicle.  It  is  essential  to  remember  the  direction  of  the 
fibres  of  the  Platyttma  in  connection  with  the  operation  of  bleeding  from  this  vessel; 
for  if  the  point  of  tlu-  1  iii<  et  is  introduced  in  the  direction  of  the  muscular  fibres,  the 
orifice  mado  will  lie  filled  up  by  the  <H>ntrartioii  of  tbe  muscle,  and  Mood  will  not 
lluw ;  but  if  the  incision  is  made  a/croi»:>  the  course  of  the  fibres,  they  will  retract 
and  expose  the  oHfioe  in  the  vein,  and  so  fiicilitate  the  flow  of  blood. 

Relation.*;. — By  its  external  xurfacf  with  the  integument,  to  which  it  is  united 
closely  below.  Imt  more  looselv  above  ;  by  its  tnternal  m$rffirr  the  Pcctorali* 
major,  Deltoid,  and  Ti-apezius,  and  with  the  clavicle;  in  the  mck  with  the  external 
and  anierior  jugular  veins,  the  deep  cervical  fascia,  the  superfidal  brmcbcs  of  the 
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cerviral  [ilexus.  the  Stfni«>-in!ist<ti<l.  Sfcrno-livoid.  <  >nio-li\ oid,  and  l)ipi.stric  mus- 
clia.  in  I'ruitt  of  the  iStcriio-iuutjtoid  it  c-uvers  thu  !»heath  ui'  the  carotid  vessels,  and 
bdiiBd  it  the  Scaleni  musdes  mi  the  nerves  of  the  brachial  plexus.  On  the  face 
it  is  in  relation  with  the  parotid  gkmd,  the  facial  arteiy  and  vein,  and  the  Manaeter 
and  Buccinator  mu.«<'le8. 

The  Deep  Cervical  Fascia  (Fig.  281')  is  exjiosed  on  the  removal  ot  the  i'la- 
tjsiua  uiyoideB.    It  is  a  strong  fibrous  layer  which  invests  the  muscles  of  the  neck 
nd  encloses  the  vessds  and  nerven.    It  commences  as  an  extremely  thin  layer  at 

Pia289. 


ot  Uw  Neck  Hi  about  the  I«v«U  of  the  Sixth  Ccrvlcul  Verlebm,  ibuwlng  the  arrauKt-uit-itt  of  tb« 

Deep  CvrvlcAl  Faacla. 

tiw  back  part  of  the  neck,  where  it  is  attached  to  the  spinous  process  of  the  seventh 

ctrvical  vertebra  and  to  the  ligamentum  niichir,  ami,  passinir  foruard.  inve.^ts  the 
Tmpexius  muscle;  from  the  anterior  border  of  this  muscle  it  ionn.<  a  layer  which 
Wvem  in  the  posterior  triangle  of  the  neek,  and,  |>asi:iing  forward  to  the  posterior 
lioider  of  the  Stemo-niastoid  muscle,  divides  into  two  layers,  one  of  which  passes  in 
frf>nt  and  the  otlu  r  lieliiiid  that  muscle.  These  jdiii  a^'aiii  at  the  anterior  border  of 
lilt-  iitemo-maatoid,  and,  being  continued  forward  to  the  front  of  the  neck,  blend 
^tk  the  ftaeia  ot  tlie  o])posite  side  covering  the  anterior  triangle.    If  traced 
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upward,  it  is  found  to  pa5i8  across  the  parotid  i_'lajid  and  Masseter  muscle,  form- 
ing tlie  parotid  uud  masst'tcric  fascia,  and  is  attac-Led  to  the  lower  border  of  the 
zygoma,  and  more  anteriorly  to  the  lower  border  of  the  body  of  the  jaw;  if  traced 
downward,  it  is  seen  to  pass  to  the  upper  border  of  the  clavicle  and  sterinim,  bcinjr 
pierced  just  above  the  former  bone  by  the  external  jugular  vein.  In  tlie  middle 
line  of  the  neck  the  fascia  ia  thin  above  and  connected  to  the  hyoid  bone ;  but  it 
becomes ' thicker  below,  and  divides,  just  below  the  thyroid  gland,  into  two  layefs, 
the  nimt'  superficial  of  which  is  attached  to  the  upper  border  of  the  sternuin  and 
interclavicular  ligament ;  the  deejter  and  stronger  layer  is  connected  to  the  poste- 
rior border  of  that  bone,  coverin;;  in  the  Stemo-hyoid  and  Stemo-thyroid  muscles. 
Between  these  two  layei-s  i>  ;i  little  areolar  tissue  and  fat,  and  occasion;illy  a  small 
lymphatic  glnnd.  The  deep  layer  of  the  cervical  fascia  (that  wbit  h  lies  behind  the 
posterior  surtace  of  the  Stcrno-uiaiitoid)  sends  numerous  prolongations,  which  invest 
tiie  muscles  and  vessels  of  the  neek ;  if  traced  upward,  a  process  of  the  faacia  of 
extreme  density  is  found  passing  behind  and  to  the  inner  side  of  the  parotid  gland, 
to  be  attaebe<l  to  the  apex  of  the  styloid  process  and  angle  of  the  lower  jaw.  termed 
the  itylo-maxUlaru  \\^\xniXit\  if  traced  downward  and  outward,  the  fascia  will  be 
found  to  enclose  the  posterior  belly  of  the  Omo-hyoid  muscle,  binding  it  down  by  a 
distinct  process  whidb  descends  to  he  inserted  into  the  stern  mn  and  cartilage  of  the 
first  rib.  and  becomes  connected  with  the  rosto-coracoiil  nieinluain'.  The  dwp  laver 
of  the  cervical  fascia  also  a.ssists  in  foruiin*^  the  sheath  which  encloses  the  couiuioa 
carotid  artery,  internal  jugular  vein,  and  pneumogastric  nerve.   There  are  fibrous 


Fio.  290. 
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septa  intervenin<z  between  each  of  tlx  -^e  parts,  which,  however,  are  include*!  together 
in  one  common  investment.  More  internally,  a  thin  layer  is  continueti  across  the 
trachea  and  thyroid  glaud,  beneath  the  Sterno-thyroid  muscles,  and  at  the  root  of 
the  neck  this  may  be  traced,  over  the  large  vessels,  to  be  oontinuous  with  the  fibrooa 
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lav^r  of  the  pericardium.  Lastly  a  layer  of  fascia,  the  prevertebral  fauna,  is  derived 
ftxiiu  the  under  surface  of  the  cervical  fascia ;  this  paiwea  beneath  the  carotid  vessels, 
foruiitig  the  back  of  the  sheath,  and  is  then  prolonged  inward,  behind  the  pharynx 
•od  CMio|>luigu>.  f<)i-tiiiii<:  :i  sheath  for  thi-  i 'it- vertebral  muscles,  and  downward  and 
outward  over  the  Scaleni  musck<.  the  brachial  plexuB,  and  Bttbclavian  veaaeLs  to 
in  forming  the  axillary  sheath. 

The  Sterno-mastoid,  or  Stemo-oleido-mastoid  (Fig.  200),  is  a  large  thick 
niisele,  which  passes  obliiiucly  across  the  side  of  tlie  neck,  being  tttcloaed  between 
the  twd  layers  of  tlie  dt'cp  eerviral  fast  ia.  It  is  tlik  k  and  tiarr<iw  at  it-^  central  jmrt, 
but  IS  broader  and  thinner  at  each  extremity.  It  arises  by  two  heads  from  the  eter- 
una  and  clayicle.  The  vtemal  portien  is  a  rounded  {udcalns,  tendinona  in  front, 
flcaby  behind,  which  arises  from  the  Upper  and  anterior  part  of  the  first  piece  of  the 
ftomiim.  an<l  is  directed  upward,  outward,  and  backward.  The  davieular  portion 
arisci  from  the  inner  third  of  the  superior  border  of  the  clavicle,  beins  composed  of 
fleaby  and  aponeurotic  fibres ;  it  is  directed  almost  vertically  upward.  These  two 
portions  are  separated  from  ouv  another  at  their  origin  by  a  triangular  cellular  inter- 
val, btit  hrromo  gradually  blended  below  the  middle  nf  the  neek  into  a  tliiek  rounded 
muscle,  which  i.s  inserteiJ  by  a  strong  tendon  into  the  outer  surtace  of  the  mastoid 
pnweas  from  its  apex  to  its  superior  mirder,  and  b j  a  thin  aponeurosis  into  the  outer 
two-thirds  of  the  superior  curved  line  of  the  occipital  bone.  The  Sterno-mastoid 
varies  much  in  its  extent  of  attachment  to  tlie  elavifle:  in  one  ra.se  the  clavicular 
may  be  as  narrow  as  the  sternal  portion;  in  another,  as  much  as  three  inches  in 
breidth.  Whra  the  clavicular  origin  is  broad,  it  is  occasionally  subdivided  into 
numerous  slips  scparate<l  by  narrow  intervals.  More  rarely,  the  corresponding 
marjfins  of  the  Sterno-mnstniil  and  Tmpezius  have  been  found  in  ennfart.  In  the 
application  of  a  ligature  to  the  ihim  part  of  the  subclavian  arteiT  it  will  be  neces- 
ury,  where  the  muscles  come  close  together,  to  divide  a  portion  or  one  or  of  both. 

This  muscle  divides  the  quadrilateral  space  at  the  side  of  the  neck  into  two  tri- 
an;rle<.  an  anterior  and  a  {posterior.  The  boundaries  of  the  anterior  triangle  arc,  in 
fn  uf,  the  median  line  of  the  neck  ;  above,  the  lower  border  of  the  body  of  tlie  jaw 
and  an  imaginary  line  drawn  from  the  angle  of  the  jaw  to  the  mastoid  process; 
behind,  the  anterior  border  of  the  Sterno-mastoid  muscle.  The  boundaries  of  the 
po$terior  triangle  are,  in  front,  the  posterior  border  of  the  Sterno-mastoid  ;  below, 
the  up|)er  border  of  the  clavicle ;  behind,  the  anterior  margin  of  the  Trapezius.' 

The  anterior  edge  of  the  muscle  fonns  a  very* prominent  ridge  beneath  the  skin 
*hich  it  is  important  to  notice,  a's  it  forms  a  guide  to  the  snrjref'n  in  making'  the 
UeomAry  incisions  for  ligature  of  the  common  carotid  artery  and  for  op!«ophagotoray. 

Relations. — By  its  mpcrfieial  mrfaee  with  the  integument  and  Platysma,  from 
which  it  is  separated  by  the  external  jugular  vein,  the  superficial  branches  of  the 
cervieal  plexus,  and  the  anterior  layer  of  the  deep  cervical  fascia.  "By  its  deep  mr^ 
fact'  It  rests  on  the  sterno-clavicular  articulation,  the  deep  layer  of  the  cervical  fascia, 
the  Stemo-hyoid,  Stertio-thyroid,  Omo-hyoid,  the  posterior  belly  Of  the  Digastric, 
Levator  anguli  scapulte,  the'Splenius,  and  Scaleni  muiscles.  Below  it  is  in  relation 
with  the  lower  part  of  the  common  carotid  aitt'fy,  internal  jugular  vein,  pneumo- 
ga^tric,  de^euUens  uuni,  and  communtcaus  uoni  nerves,  and  with  the  deep  lym- 
phatic glands — ^with  the  spinal  accessory  nerve,  which  pierces  its  upper  third,  the 
cervical  plexu.s,  the  occipital  artery,  and  part  of  the  parotid  gland. 

— The  Platysma  niyoide«i  is  sn])plied  by  the  faci.il  and  superficial 
braijclies  of  the  cervical  plexus;  the  iStcruo-cicido-mastoid,  by  the  spinal  accessory 
tod  deep  branches  of  the  cervical  plexus. 

ArriONs. — The  Platysma  royoidesi  produces  a  slight  wrinkling  of  the  surface  of 
the  8k in  of  the  neck  in  an  nblicjue  direction  when  tlie  entire  mii'^ele  is  brini'_dit  into 
wtion.    It«  anterior  portion,  the  thickest  part  of  the  muscle,  depresses  the  lower 

iaw ;  it  also  serves  to  draw  down  the  lower  lip  and  angle  of  the  mouth  on  each  side, 
eing  one  of  the  chief  ag^ts  in  the  expression  of  melancholy*  The  Sterno-mastoid 

'  The  iMttniy  of  these  tiianglM  wUl  be  mors  exactly  deacribcd  with  that  of  the  Teeeeie  of  .the 
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TOuscles,  when  both  are  brought  into  action,  serve  to  depress  tlie  head  upon  the  neck 
an<l  the  nock  upon  the  chest.  Either  muscle,  acting  singly,  HcxejJ  the  head,  and 
(combined  with  the  Splenius  and  the  Obliquus  inferior  capitis  of  the  (»pposite  side) 
draws  it  toward  the  shoulder  of  the  same  side,  and  rotates  it  so  aa  to  cany  the  face 
toward  the  opposite  side.  If  the  head  is  fixed  they  r»>-ist  in  elevating  the  thorax 
in  forced  inspii-ation.  [The  action  of  the  Platysma  can  be  well  ^hown  in  the  living 
model  by  its  voluntary  contraction,  either  unilateral  or  bilateral.  Its  striated  obliijut; 
bundles  of  fibres,  and  its  action  in  drawing  Hp  the  skin  of  the  chest  even  as  far  down 
as  the  nipple,  are  well  seen.  Tlic  Stcrno-mastoid  is  best  1>roii;:lii  out  \>y  endeavor- 
ing  to  turn  the  chin  to  one  side  and  forcibly  resisting  this  motion  by  one  hand.  The 
rounded  sternal  cord  shows  especially  well.] 

Sursloal  Anat<miy. — The  relations  of  the  sternal  ami  clavictilar  part^  of  thi  t^iemo- 
maBtoad  should  be  carefully  examined,  ait  tlic  nur^enn  is  HomctiincH  rcqmrod  to  divide  one  or 
both  portions  of  the  inuxcle  in  wry-neck.  One  variety  of  this  distortion  in  produced  by  upas- 
Biodio  eontraction  or  rigidity  of  the  Stemo-ma«toid,  the  head  Mna  carried  down  toward  the 

sIkuiIJit  (if  tin-  Miiiit'  siilc,  !in<l  tin'  fiicf'  turiii''!  to  tlii-  <i|ipo>ifr  -iili-  mul  tixi'il  in  that  poKition, 
When  all  otht^r  rfint»«ii«'»  for  the  retiel'  ol  this  ditxsiute  have  fnihtl  »<u)K'utane4iuH  diviiuoa  of  Um 
muscle  i»i  reported  to.  Thi^  i:*  performed  by  introducing  u  tenotoniy-knife  tieneatb  it  about  half 
an  inch  above  ita  urij^n,  uud  dividing  it  from  behind  furwitri]  whilst  the  luuitcle  ia  put  well  upoo 
the  ttretoh.  There  la  freldoin  any  difficoltr  in  dividiii;;  tlie  sternal  |K>rtiort.  In  diviiling  the 
clavicular  jKirfion  rmc  inu>t  )»■  taken  to  avoid  wounding  the  i  xi<  riml  in;:iil.ir  vt  in.  wlii.  h  niii!< 
parallel  with  the  posterior  border  of  tiie  muscle  in  tbb  situation,  or  the  anterior  jugular  vein, 
which  enwwe  beneath  it 

2.  Infrahtoid  Reoion  (Figa.  290,  2dl). 

Deprem-iH  uf  the  0»  Hyij><hx  and  Lari/nx. 

Sterno-hyoid.  Thyro-byoid. 
Sternothyroid.  Oino-hyoid. 

Dissection. — The  muscles  in  thi.s  region  may  be  exposed  by  removing  the  deep  fascia  from 
thi'  front  of  tile  tii'ck.  In  nrdiT  to  sr.-  tho  riitirc  '-xtont  of  thi' <  )nu»-hy<>id.  it  is  iico<  s>.iiry  t-nlnioL- 
the  istcrno-mastuid  at  its  centre  and  turn  it8  cuds  aside,  and  to  detuch  the  Tmpezius  from  the 
diatricde  and  acapula.  Thia^  however,  shonlcl  not  be  done  until  tlie  Trapcsius  haa  been  diaaecied. 

The  Sterno-hyoid  is  a  thin,  narrow,  ribbon-like  muscle  which  arises  from  the 
inner  extremity  of  the  clavicle  and  the  upper  and  posterior  part  of  the  first  piece  of 
the  sternum;  passing  upward  anil  inwanl.  it  is  inserted  by  .^bort  lendinons  fibn? 
into  the  lower  border  of  the  boily  of  the  os  hyoides.  This  nnij^eli'  is  se)»arate<i  below 
from  its  fellow  by  a  considerable  interval,  but  they  appmach  one  another  in  the  mid- 
dle of  their  course,  attd  again  diverge  as  they  ascend.  It  sometimes  present.^  imme- 
diately above  its  origin,  a  transverse  tendinous  intenection,  like  those  in  the  Rectus 
abdominis. 

Relations. — Hy  its  superficial  mrfaee  below  with  the  atemum,  the  sternal  end 
of  the  clavicle,  and  the  Stemo-ma^toi  l,  and  above  with  the  Platysma  and  do»»|.  cer- 
vical fascia;  bv  its  -/rr/)  xur/'irf  M'ith  llif  SiciTio-tliyrnid,  ( 'rico-tliyro.d.  and  'riivro- 
hyoid  musclesii,  the  thyroid  gland,  the  superior  thyroid  vessels,  the  crico-thyroid  and 
tbyro^hyoid  membranes. 

The  Stemo-thjn'oid  is  situated  beneath  the  preceding  mux  l.'.  but  is  shorter  and 
widor  tlian  ir.  Tt  arises  from  tlie  pns'terior  snrficc  of  tlie  fii>t  )>oiie  of  the  .sternum 
below  the  origin  of  the  bterno-hyoid,  and  generally  from  the  edge  of  the  cariilM^ 
of  the  first  rih.  and  is  inserted  into  the  oblique  line  on  the  side  of  the  ala  of  the 
thyn)id  cartilage.  This  muscle  is  in  close  contact  with  it«  fellow  at  the  lower  part 
of"  till-  nn  k,  and  is  occxsionnlly  trnvor^pd  hy  a  transverse  or  oblique  tendinous  inter* 
section,  like  those  in  the  Rectus  abdominis. 

RBLATtONS.— By  its  anterior  ntrfaee  with  the  Stemo-hyuid.  ()rt)o-hyoid«  and 
Stemo^niastoid ;  by  its  posterior  surface,  from  below  upw  i  1  vith  the  trachea. 
Venn  innnTninritii,  common  carotid  friml  on  tlio  ri?bt  .side  tiic  artcria  innnmiriata ). 
the  liiyroid  gland  and  its  vesseh>,  and  the  lower  part  of  the  larynx.    The  middle 
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%niid  rmnk  lies  along  its  inner  border — a  reUtion  which  it  is  important  to 

in  the  operation  of  tracheotomy. 

The  Thyro-hyoid  is  a  i^uiali  (quadrilateral  muscle  appearing  like  a  continuation 
of  di«  Stanko-thyroid.   It  arises  from  the  oblique  line  on  the  nde  of  tiie  thyroid 

Fio.  291. 


of  the  iVeck,  anterior  ▼few. 

cartilage,  and  passes  verticalljr  upward  to  be  inserted  into  the  lower  border  of  the 
body  and  greater  eomn  of  me  hyoid  hone. 

ABLATIONS. — By  it  s  >  j  temal  surface  with  the  Stemo-hyoid  and  Omo-hyoid  rous- 
cki;  by  its  internal  gurfam  with  the  thyroid  cartilage,  the  thyro-hyoid  membrane^ 
tnd  the  superior  laryngeal  vessels  and  nerve. 

^e  Omo-hyoid  passes  across  the  side  of  the  neclc  from  the  scapula  to  the  hyoid 

bone.  It  consists  of  two  fleshy  bellies  united  by  a  central  tendon.  It  arises  from 
the  upper  border  of  the  s<-:ipii1;i.  and  occasionally  from  tlie  transverse  ligament 
*hich  crosses  the  supra-scapular  notch,  its  extent  of  attachiueut  to  the  scapula  vary- 
ing from  a  few  lines  to  an  inch.  From  this  origin  the  posterior  belly  forms  a  flat^ 
narrow  fasciculus  which  inclines  forward  acros.s  the  lower  part  of  the  neck,  hehind 
the  Sterno-ma.«t()id  muscle,  where  it  hecoiues  ten<linous ;  it  then  ch;in<re3  its  direc- 
tion, forming  an  obtuse  angle,  and  the  anterior  belly  ascends  almost  vertically 
upward  close  to  the  outer  border  of  the  Stemo-hyoid,  to  he  inserted  into  the  lower 
border  of  the  body  of  the  os  hyoides  just  external  to  the  insertion  of  the  Sterno- 
hyoid. The  tendon  of  this  muscle,  which  varies  much  in  its  length  and  form  in 
different  subjects,  is  held  in  its  position  by  a  process  of  the  deep  cervical  fascia, 
which  includes  it  in  a  sheath,  ana  is  prolonged  down  to  l>e  attached  to  the  cartilage 
of  the  first  ri>>  and  the  stemum.  It  is  by  this  means  that  the  angular  form  of  the 
muiicle  is  maintained. 

This  muscle  subdivides  each  of  the  two  large  triangles  at  the  side  of  the  neck 
into  two  smaller  triangles,  the  two  posterior  ones  being  the  posd  rior  superior  or 
o^riiuf,,!  ^i,,]  x\^(^  posterior  inferior  or  xiihrhtri,in  ;  tlic  two  anterior,  tlu-  itnfrri"r 
tu^tnur  or  mperior  carotid  and  the  anterior  iujeriof  or  injcrior  carotid  triangle* 
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Relations. — By  its  guperficM  ntrfaee  with  the  Trapezius,  SubcUviu.''.  tlie 
clavicle,  tb(>  Sti  nio-nuistoid,  deep  cervical  fascia,  Platysina.  and  intenrtiment ;  bj 
its  deep  surface  with  the  Scaleni,  phrenic  nerve,  lower  cervical  nerves,  sheath  of 
the  oommon  c«it>tid  artery  and  mtoma!  jugular  vein,  the  Stemo-thyroid  Aod 
Th'HPO-hyoid  muscles. 

"Serves. — The  'rhvrtj-liyoid  fsnpplied  by  the  hyp*i2los=i\l.  the  other  nntsrlfs 
of  thia  group  by  branches  from  the  loop  of  communication  between  the  de^ccndeiis 
and  eommunicanB  noni. 

Actions. — These  muscles  depress  the  larynx  and  hyoid  bone  after  they  have 
been  drawn  Tip  witli  the  pliarynx  in  t!ie  act  of  deglutition.  The  Omo-hyoi«l  niu.n- 
des  not  only  depress  the  hyuiJ  buiie.  but  carry  it  backward  and  to  one  or  the  other 
side.  It  18  concerned  especially  in  the  act  of  socking.  They  are  also  tensors  of 
the  cervical  fiu<cia.  The  Thyro-hyoid  may  act  n>  an  i  levMtnr  <if  ilu-  iliyroid  carti- 
lage when  the  hyoid  bone  ascends,  drawing  upward  the  thyroid  cartilage  behind 
the  08  hyoidee.' 


8.  Suprahyoid  Rbgiok  (Figa.  290,  291). 

Elevatom  of  the  Os  Htfoidet — Dejnreuorg  of  the  Lower  Jmv* 

Digastric.  Mylo-hyoid, 
Stylo-hyoid.  G«iiO"hyoid. 

INcMrtfon.— To  diMset  these  iniuwlei  a  bleok  ihoald  be  placed  beneath  the  back  of  the  neok, 
and  the  head  drawn  huckward  and  reteilMld  in  that  poaition.   On  the  ramOTal  of  the  deep  GMCia 

the  muscles  are  at  once  expj»wnl. 

The  Digrastrio  consists  of  two  Heshy  bellies  united  by  an  intermediate  rounded 
tendon.  It  is  a  small  muscle,  situated  below  the  side  of  the  body  of  the  lower  jaw, 
and  extMiding  in  a  curved  form  from  the  side  of  the  bead  to  the  ^vmphysis  of  the 
juw.  The  pnnfrri'fir  h>'lli/,  \(m<r.oT  than  the  anterior,  arises  from  the  digastri'-  L'V'>r>ve 
on  the  inner  side  of  the  mastoid  process  of  the  temporal  bone,  and  pasiscs  downward, 
fi)rward,  and  inward.  The  mterwr  belly  arises  from  a  depression  on  the  inner  side 
of  tlu'  lower  border  of  the  jaw  close  to  the  symphysis,  and  passes  downward  and 
backwanl.  Tlu'  two  brllics  arc  inserted  into  a  central  tend(m  which  perforntos  th^ 
Stylo-hvoid,  and  is  held  in  connection  with  the  side  of  the  body  and  the  greater 
cornu  or  t^e  hyoid  bone  by  a  fibrous  loop  lined  by  a  synovial  menibimne.  A  broad 
aponeurotic  layer  is  given  off  from  the  tendon  of  the  Digastric  on  each  side,  which 
is  attached  to  the  boilv  :in<l  preat  cornu  of  the  hyoid  bono  :  this  is  tfiiiicd  thf  stttpra- 
hyoid  aponeuroiU.  it  forms  a  strong  layer  of  fascia  between  tlie  anteritu  («uition 
of  the  two  mnseles,  and  a  firm  investment  for  the  other  muecles  of  the  supra-hyoid 
region  which  lie  deeper. 

Tlio  Digiustric  muscle  divides  the  anterior  superior  tnMiii]:1i»  nf  the  neck  into  two 
smaller  triangles,  the  upper  or  suhmaxUlarif  being  bonntlcd  above  by  the  lower  jaw 
and  mastoi<l  process ;  below,  by  the  two  bellies  of  the  Digastric  muscle,  the  lower 
or  Hupcrior  carotid  trianirle  being  boundc<l  above  by  the  posterior  belly  of  the 
Digastric;  behind,  by  the  Sterno-mastoid :  below,  by  the  < htio-hynid. 

IIkl.\TIONS. — By  its  superjicial  surface,  with  the  Platy.suia,  Sterno-  and  Ti-achelo- 
mastoid,  part  of  the  Stylo-hyoid  muscle,  and  the  parotid  gland  :  by  its  fAv;>  imrfaet 
the  anterior  bellv  lies  on  the  Mylo-hyoid;  the  ]K>sterior  belly,  "n  tin-  Sty!.>  i:ln«si]s. 
Stylo-pharyngens,  nnd  Hyo-;!lnvsns  nmscles.  the  external  carotid  artery  and  its  lin- 
gual and  facial  branches,  tiie  iniernal  carotid  artery,  internal  jugular  vein,  and 
hypoglossal  nerve. 

The  Stylo-hyoid  is  a  small,  -l.  tidrr  muscle  Iviii;^  in  front  of  and  above  the  pr*«. 
terior  belly  of  the  Digastric.  It  arises  from  the  outer  surface  of  the  styloid  process 
litar  tlie  base,  and,  passing  downward  and  forward,  is  inserted  into  the  body  of  the 

'  it  is  tlii»  m  lion  <»)  ihe  l  livro- hyoid  inus«:le  which,  jw  L»r.  Huchanan  has  poinicd  out,  oatww  or 
normitH  ih  -  folding  ba<  k  of  tht'  cpigioltii  over  the  upper  ortflce  of  the  laiTtix''  (Jmhu.  vf  Amau  md 
1^  2d  Series  Ko.  ill.  p.  265).  . 
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hjoid  bone  just  at  its  junction  witli  the  greater  eoruu  and  immediateij  above  the 
ChiMKhjoid.  This  mosde  is  perforated  near  its  insertion  by  tiie  tendcm  of  the 
Di|Mtric. 

BELATi02r8.^The  same  aa  the  posterior  belly  of  the  Digastric. 

The  DigMtrie  and  S^lo>hyoid  should  be  remored,  in  order  to  ezpoee  the  next  mueele. 

The  Mylo-hyoid  is  a  flat  triangolar  muscle  situated  immediately  beneath  the 
SBterior  belly  of  the  Digastric,  and  forming,  with  its  fellow  of  the  opposite  side«  a 
moscttlar  floor  for  the  cavity  of  the  month.    It  arisen  from  the  whole  length  of  the 

mvlo-hyoid  ridge,  fmm  the  HymphYMj!*  in  frf»nt  tt^  the  laj^t  molar  tooth  behiml.  Tlio 
yKi-terior  fibres  pays  (»})li(juely  forward,  to  be  iiisertc*!  into  the  body  of  the  o>  byoiiK-s. 
TW  luitldle  anti  anterior  fibres  are  inserted  into  a  iiieUian  fibrous  raph6,  wbcrc  tliev 
join  at  an  angle  with  the  fibres  of  the  opporite  muscle.  This  median  ra])li^  is 
mmetimes  wanting;  the  muscular  fibres  of  the  two  sides  are  then  directly  oontin- 
nous  with  nno  another. 

Relations. — By  it.-<  rutnneous  gurface  with  the  Platysma,  the  antorior  belly  of 
the  Digaiitric,  the  supraliyoid  fascia,  the  submaxillary  gland,  submental  veis«$els,  and 
mjlo-hyoid  vessels  and  nerve ;  by  its  deep  or  mperior  surface  with- the  Genio-hyoid, 
pert  of  the  Hyo^glossus,  and  Stylo-glossus  muscles,  the  hypoglossal  and  gustatory 
nerves,  the  sublingual  gland,  and  the  buccal  raucous  membrane,  Wharton's  duct 
curves  round  its  posterior  border  in  its  psssage  to  the  mouth. 

tioH. — Tfie  Mylo-hyoid  should  now  be  rpninvp<l.  In  (infer  to  fX)Mi^<-  tlic  )iiiim'!is  which 
iic  kwneaib }  this  is  effected  by  detaching  it  from  its  attochmcntH  to  the  hyoid  Ixtnc  and  jaw,  and 
aqwming  it  by  a  Tertical  indsion  from  ita  fellow  cf  the  oppmite  ^e. 

The  Qenio-hyoid  is  a  narrow,  slender  muscle  situated  immediately  beneath'  the 
inner  border  of  the  preceding.  It  arises  from  the  inferior  genial  tubercle  on  the 
mner  side  of  the  ^mphysis  of  the  jaw,  and  passes  downward  and  backward  to  be 

inserted  into  the  anterior  surface  of  the  body  of  the  os  hvoides.  Tliis  muscle  lies 
in  rlo#e  contact  with  its  fellow  of  the  opposite  side,  and  increases  slightly  in  breadth 
«s  it  descends. 

Rblations. — It  is  covered  by  the  Mylo-hyoid  and  lies  on  the  Oenio-hyo^glossus.  • 
Nertbs. — ^Tbe  Digastric  is  supplied,  its  anterior  belly,  by  the  mylo-hyoid  branch 
of  the  inferior  dental ;  its  posterior  belly,  by  the  facial ;  the  Stylo-hyoid,  by  the 
facial ;  the  Mylo  hyoid,  by  the  mylo-hyoid  branch  of  the  inferior  dental;  the  Uenio- 
hyoid,  by  the  hvpo^dos^l. 

Actions. — I'liis  group  of  muscles  performs  two  very  important  actions.  The^ 
laise  the  hyoid  bone,  and  with  it  the  base  of  the  tongue,  during  the  act  of  degluti- 
tion ;  or,  when  the  hyoid  bone  is  fixed  by  its  depressors  and  those  of  the  larynx, 
they  depress  the  lower  jaw.  During  tfH>  first  act  of  dp^liitition.  wlion  the  mass  is 
being  driven  from  tlie  month  into  the  pharynx,  the  hyoid  h<»ne,  and  with  it  the 
tongue,  is  carrie<i  u[)ward  and  forward  by  the  anterior  belly  of  the  Digastric,  the 
Mylo-hyoid,  and  Genio-hyoid  muscles.  In  the  second  act,  when  the  mass  is  pass* 
ii^  through  the  pharynx,  the  direct  elevation  of  the  hyoid  bone  takes  place  by  the 
combined  action  of  all  the  muscles;  and  after  the  food  has  passed  tlie  liyoid  hone 
is  carried  upward  and  backward  hv  tlte  |>ostorior  belly  of  the  Digastric  and  Stylo- 
hyoid muscles,  which  tkssist  in  preventing  the  return  of  the  morsel  into  the  mouth. 

4.  LiNOVAL  Rbqion. 

Genio-hyo-glossus,  Lingualis.  , 

Hyo-glossus.  Stylo-glossns* 
Palato-glossus. 

DitMertion. — After  foinpli'tnicr  tlio  (l!---'  .  timi  i>f  tli<'  precedinp  inu>(  lr>  fiuw  tlirouph  the  lower 
jnr  jnet  ezteroal  to  the  svmphvsis.  Then  draw  tlie  tongue  forward,  and  attach  it  by  a  stitch 
lo  the  nose,  and  ita  mnaeles,  which  are  thus  put  on  the  stretch,  may  be  examined, 

'  Thu  refers  to  ibc  depth  of  the  niiiMrlcs  from  the  skin  in  diaiecting.    In  the  erect  position  of  the 
bodj  tttfh  of  thcw  raiiadca  Uet  aboTO  the  preceding. 
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The  Genio-hyo-glo8SUB  has  received  its  name  frotn  its  triple  attaclimont  to  the 
jaw,  hyoid  bone,  and  tongue :  it  is  a  thin,  flat,  triangular  muscle  placed  vertically 
OB  «di«r  nde  of  midrale  line,  its  apex  ooiresponding  with  its  point  <^  ttteek* 
ment  to  the  lower  jaw,  its  base  with  its  insertioii  into  the  tongue  and  hyoid  hone. 

It  arises  hx  a  short  tendon  from  the  stijierior  genial  ttihercle  on  the  inner  side  of 
the  symphysis  of  the  jaw,  immediately  ahove  the  (Jeuio-hyoid ;  from  this  point  the 
nrascle  spreadB  ont  in  »  fim-like  form,  the  inferior  fibres  passing  downward,  Co  be 
inserted  into  the  upper  part  of  the  l)ody  of  the  hyoid  hone,  a  few  being  oontiilMd 
into  tlu-  side  (if  the  pharynx  ;  the  iniddU'  fibres  piissinjr  Itaekward,  and  the  superior 
onea  upward  and  forward,  tu  be  utt<iched  tu  the  whole  length  of  the  under  surface 
of  the  tongue  from  the  base  to  the  apex. 

RbLATIONS. — ^By  its  wUrnaf  aurfnrc  it  is  in  contact  with  its  fellow  of  the  "jtpo. 
site  side,  from  which  it  is  separated,  at  the  ])aek  part  of  the  tonj^iie.  by  the  fd»roug 
septuiu,  whicii  extends  through  the  uiidille  of  the  organ ;  by  its  external  tarjace 
With  the  inferior  lingualis,  Hyo-glossas,  and  Stylo-glossas,  the  lingual  artery  sod 
hypoglossal  nerve,  the  gustatory  nerve,  and  snblinL'n;il  Ld:nid  :  ])y  its  ujiju  r  harder 
With  the  mucous  membrane  of  the  floor  of  the  mouth  (frwnum  iinguse) ;  by  its  lower 
border  with  the  Genio-hyoid. 

The  Hyo-ffloaeua  is  a  thin,  flat,  quadrilateral  muscle  whidi  arises  from  the  side 
of  the  bodv.  the  lesser  cornu.  and  whole  length  of  the  greater  eornu  of  the  hvnid 
bone,  and,  passing  almost  vertically  upward,  is  inserted  into  the  side  of  the  tongue 


FJ0.29S. 
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between  the  S^lo>glo6Siu  and  Lingualis.  Those  fibres  of  this  muscle  which  arise 
from  the  body  (Basio-glossus)  are  directed  upward  and  backward,  overiapping 

those  from  the  greater  eornu  (Kerato-._do<<ii-.V  which  are  direc  ted  obliquelv  for- 
ward. Those  from  the  lesser  conm  (Chondro-glossus)  extend  fmuMrd  and  outward 
along  the  side  of  the  tongue  under  cover  of  the  portion  arising  fi.»m  the  body. 
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The  difference  in  the  direction  of  the  fibres  of  this  muscle,  and  their  separate 
origin  from  different  parts  of  the  hyoid  bone,  led  Albinus  and  other  anatomists  to 
deaoibe  it  as  three  maflclee,  under  the  names  of  the  Baeio-gloesaa,  the  Kerato- 
glowus,  and  the  Chondro-gloflBiia.  Undoubtedly,  the  Chondro-gkMaas  ia  distinct 
Bern  the  rest,  and  at  the  ptesent  day  is  deaeribed  by  some  anatomists  as  a  separate 

Fie.  293. 


MYOlO  BON CI 


A  Looittadlnal  OaeUoo  of  tlw  Tongue  near  the  middle  Unetto  dioir  tbe  SttpetfleUl  UugniUt  and  the  intriule 

vertical  flbiMi 

nnsde.  Sometimes  it  is  separated  from  the  rest  of  the  muscle  by  a  few  fibres  of 
the  Genio-hyo-gloflsos  passhoig  to  the  side  of  the  pharynx;  at  other  times  it  is 

•Itojrether  absent. 

Helations. — Bv  its  irtrmal  surface  with  the  Dijrastric,  the  Stvlo-hvoid,  Stylo- 
Elotst^iLs,  and  Mylo-h^oid  nmsclcs,  the  gustatory  and  hypoglossal  nerves,  Wluirton's 
cnct,  and  the  submaxillary  gland ;  by  its  deep  mrfaee  with  the  Oenio-hyo-glossus, 
Idngnalisy  and  Middle  constrictor,  the  lingual  vessels,  and  the  glosso-imaxyngeid 
nerve. 

The  greater  part  of  the  muHcular  substance  of  tlio  tongue  is  formed  by  its  intrin- 
sic muscle,  the  Lingtialis,  inferior,  superficial,  transverse,  and  vertical.  The  i>|fe- 
rieT  lingualis  (Figs.  292,  293)  is  a  lon^tudinal  band  of  muscular  fibres  situated  on 
the  tmder  sur&ce  of  the  tongue,  lying  in  the  interval  betwem  the  Hyo-glossus  and 
the  (lenio-hyo-plossus,  and  extendinj^  from  the  base  to  the  apex  of  the  organ.  Pos- 
teriorly, soTix-  of  its  fibres  arc  lost  m  the  base  of  the  tongue,  and  others  are  occa- 
sionally atuched  to  the  hyoid  .  • 
bone.  It  blends  with  the  fibres  Fio*  294. 
of  the  Stylo-gloBsus  in  front  of 
tbe  Hyo-glossus,  and  is  continued 
forward  as  far  as  the  apex  of  the 
tongne.  It  is  in  relation,  by  it.s 
luider  surface,  with  the  runine 
artery.  The  mperfidal  lingualis 
(Fig.  298)  consists  of  fibres  run- 
ning more  or  less  longitudinally 
along  tlic  dorsum  of  the  tongue 
beneath  the  mucous  membrane 
from  base  to  apex,  and  blending 
with  the  deeper  fibres.  At  the 
?ides  of  the  tongue  these  fibres 
arc  crossed  by  those  of  the  ]*alato- 

* 

and  Hyo-glossus.  Between  these  two  sets  of  fibres  are  found  transverse  fibres  (Fig. 
291)  which  arise  from  the  median  septum  and  blend  with  the  fibres  of  tbe  Palato- 
jdessns  and  other  muscles,  as  well  as  a  large  number  of  vertical  fibres.  The  vertical 
fibres  are  arranged  somewhat  parallel  with  those  of  the  Grenio-hyo-glossus,  with  whidi 


... .-  ■Ktii-l!.*',-' 


A  TraimvenH"  .s«»ctfon  of  \\u-  T<iti>fnf.  showliitr  IIk-  vrirltuis  Ititrlii- 
cif  aiifl  t'xlrin^ir  niii>i(  l>'s  in  ihcir  rclHtive  iK)sitli)n.s :  the  in- 
triuiiic  vvrticul  tibres  and  the  ranine  artery  are  removed  oa 
one  aide  and  abown  on  the  other. 
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muiT  of  those  near  tlie  middle  line  are  continuous ;  they  extend  from  the  tipper  to  ' 

the  lower  surface  of  the  tonjrue,  decussating  with  tlie  fibres  nf  tlu-  other  mu^cIeK,  i 
and  eapecially  with  the  transverse.    The  interstices  of  the  muscular  tibres  are  filled 
with  a  large  quantity  of  &t  and  glandular  tissue. 

A  very  distinct  fibrous  septutu  exists  between  the  two  halrea  of  the  tongue,  00 

th:it  the  anastomoses  hetvveen  the  two  liiiirnal  nrtt  rii's  are  not  verv  free — a  fnrt  nfton 

* 

illustrated  by  injecting  one  half  of  the  tongue  with  colored  size,  while  the  otiier  ia 
left  uninjected  or  is  injected  of  a.different  color. 

The  Bl^lo-ffloesus,  the  shortest  and  snmllest  of  the  three  alyloid  mux  h  arise^ 
from  the  nnti-rinr  und  imtor  side  of  the  styloid  process  near  its  apex,  and  t"n»rii  the 
stylo-maxillary  liiniment,  to  which  itd  fibres  in  most  cases  are  attached  bv  a  thin 
a^neuroeis.  >a^ing  downward  and  forward,  eo  aa  to  become  nearly  bori^nt.]  in 
its  direction,  it  divides  uiK>n  the  side  of  the  tongue  into  two  portions— one  longitu- 
<linal,  which  is  inserted  along  the  side  of  the  tongue,  blending  with  the  fibres  of  tlu> 
Liugualis  in  front  of  the  llyo-glossus ;  the  other  oblique,  which  overlap  the  llyo- 
glosBus  muacle  and  decussates  with  its  fibres. 

Relations. — By  its  external  surt'tire,  from  al)ove  downward,  with  th(»  parotid 
gland,  the  Internal  pterygoid  miK-rlc.  the  sublingual  gland,  the  gustatory  nerve,  and 
the  mucous  membrane  of  the  muuth ;  by  its  internal  surface  with  the  tonsil,  the 
Superior  eonstriclor,  and  the  Hyo-glossus  muscle. 

The  Palato-glossus  or  Constrictor  isthmi  flaucium,  although  it  is  one  of  the 
muscles  of  the  tongue,  serving  to  draw  its  ba^e  upward  during  the  act  of  deglutition, 
i.-;  more  nearly  a.ssociated  with  the  soft  palate  both  in  its  situation  and  function  :  it 
will  coiiseJiuently  be  described  with  that  group  of  muscles. 

Nkkvks. — The  Paliitti-LrlossTis  is  ';ii])])li('d  hv  tlu'  pahiliiu'  linuii'li<'s  of  Mfckel's 
ganglion ;  the  Lingualis,  according  to  some  authors,  by  the  chorda  tympani ;  the 
remaining  muscles  of  this  group,  by  the  hypogloaeal. 

AcTioxs. — ^The  movements  of  the  ti^iii;;iic,  although  numerou.*;  and  complicated, 
may  he  undfrstooil  hv  carefuilv  (.-ousidering  tlie  diivction  of  the  tihrcs  of  its  muscles. 
The  (xenw-hyn-tjloHxi  by  means  of  their  posterior  and  inferi<»r  fibres  draw  upward 
the  hyoid  bone,  britigiug  it  and  the  base  of  the  tongue  forward,  so  w  to  protrude 
the  apex  tVom  the  nioiith.  The. anterior  fibres  draw  the  tongue  back  into  the  mouth. 
In  their  whole  IciiL'tli  tlieso  two  muscles,  acting  along  tlic  tiiiddle  liiu'  tif  thetongne. 
draw  it  downward,  so  as  to  make  it  concave  fn^m  side  to  side,  forming  a  channel 
along  which  fluids  may  pass  toward  the  pharynx,  as  in  sucking.  The  Hyo-yloui 
muscles  draw  down  the  sides  of  the  tongue,  so  as  to  render  it  convex  from  side  to 
side.  The  Lin<fuales,  superficial  and  iufVTior,  by  drawing  downward  the  centre  and 
apex  of  the  tongue  render  it  convox  from  before  backward.  The  Palato-yltMUti  draw  , 
the  base  of  the  tongue  upward,  and  the  Stylo-gUmi  u[)ward  and  backward.  ^ 

5.  PlIARYNOKAL  ReQIONT.  I 

Constrictor  inferior.  Constrictor  superior.  1 

Constrictor  medius.  Stylo-pharyngeus.  I 

Palato-pharyngeus.   (See  next  section.)  | 

Disso  fl-m  (Fiji.  *J'.ir>). — In  order  Ni  i  xaiiiiiii'  tln'  inu-cl.  s  of  tin-  plmrynx,  •  ut  tlirousjh  the  tm- 
chea  and  a^^ophii^tio  ]u^t  a)K>ve  tlie  i«U'riiiuii,  mid  drnw  ttu-iii  tipwnrd  by  dividing  the  looM  ' 
areofaur  titwue  oonrifctin^  the  pharynx  with  the  front  of  the  vortohral  oohiinn.    The  parts  belnK  > 
drawn  well  forward,  apply  the  edee  of  the  huw  inimi'ditittdr  behind  the  styloid  pmci^HMvt  and 
saw  the  baM  of  the  skull  through  fVom  boiow  upward.    Thc'pharynx  and  mouth  snouid  then  be 
stnfTrMl  with  tow,  in  order  to  distnid  its  cavity  and  render  tM  muMlee  teniw  and  caMcr  of  di*- 

The  laferior  Constrictor,  the  most  »u|>erficial  and  thickest  of  the  thni*  con- 
strictors, arises  from  thc!  side  of  the  cricoid  ami  thyroid  cartilages.  To  ihe  cricoid 
cartilage  it  is  attachcil  in  the  intervnl  ludwocn  the  ("rico-thyroid  muscle  in  front  and 
the  articular  facet  for  tlic  til  vidid  cartila_o  iM-liin  l.  To  the  fli \  loid  cartilage  it  is 
attached  along  the  oblique  line  on  the  side  of  the  great  ala,  the  cartilaginous  surface 
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khhid  it  nearly  as  far  as  its  posterior  >>oni('r.  and  to  the  inferior  cornu.  Fn)m 
these  attachments  the  fibres  spread  backward  and  inward,  to  b«  inserted  into  the 
fibrous  rapli^  in  the  posterior  metlian  line 
of  the  pharynx.  The  inferior  fibres  are 
horizontal,  and  rontinuous  with  the  fibres 
of  the  ticsophaguj* ;  the  rest  ascend,  in- 
ottMung  in  obliquity,  and  overlap  the 
Middle  ooiwtrictor.  The  miperior  laryii> 
jrral  nerve  mikI  artery  pass  near  tlic  upper 
bonier,  an<l  the  inferior  or  recurrent  lar- 
yngeal beneath  the  lower  bi»tler  of  thiB 
wmdty  previous  to  Iheir  entering  the 
hrynx. 

Relations. — ^It  is  covered  by  a  dense 
erilolar  membrane  which  surrounds  the 

entire  pharynx.  Behind  it  is  in  relation 
tlic  vcrtfliral  cnluinn  and  the  T>'>n<;us 
ciilh  uiUHcle;  laterally^  with  the  thyroid 
gUnd,  the  common  carotid  artery,  and  the 
oterno-tbyroid  musele;  by  its  internal 
turface,  with  the  Middle  cnnstrictnr.  tlie 
Stylo-pharyngcus,  Fahito-jiharyngeus,  the 
fibifms  coat  and  mucous  merahrane  of  the 
pharynx. 

The  Middle  Constrictor  is  a  flattened, 
fati-^haped  umscle  smaller  than  the  pre- 
eedmg.   It  arises  from  the  whole  length 

<»f  the  upper  suiface  of  the  greater  coma 
"f  the  liyoid  bone,  from  the  lesser  rornu, 
and  from  the  stylo-hyoid  ligauieut.  The 

fibres  diverge  from  their  origin,  the  lower        mu,o1m  of  tbe  Ph.rjnx.  extcnmi  view, 
orifs  discenfling  beneath  the  Inferior  con- 
strictor, the  middle  fibres  passing  transversely,  an<l  the  upper  fibres  ascending  and 
overlapping  the  Superior  constrictor.    The  muscle  is  iu.serted  into  tlie  posterior 
Biedian  fibrous  raph^,  blending  in  the  middle  line  with  that  of  the  opposite  side. 

Relations. — This  muscle  is  separate<l  from  the  Superior  constrictor  by  the 
gloswo-pharyngeal  nerve  and  the  St\ lo-pharvngeiis  musele,  and  from  the  Inferior 
constrictor  by  the  superior  laryngeal  nerve.  Behind  it  lies  on  the  vertebral  column, 
the  I/>ngus  colli,  and  the  Rectus  capitis  anticns  major.  On  each  9mU  it  is  in  relation 
with  the  carotid  ve-ssels.  the  pharyngeal  plexus.  an<l  smne  lynipliatir  glands.  Near 
Its  origin  it  is  covere<l  by  the  I Iyo-gIo.<sus,  from  which  it  is  .separated  by  the  lingual 
vewel*  It  lies  upon  the  Superior  con.^trictor,  the  StyK)-pharyngeus,  the  Palato- 
pharvtii;eu8,  the  fibrous  coat,  and  the  mucous  membrane  of  the  pharynx. 

The  Superior  Constrictor  is  a  <(iiadri]ateral  niiiscle  tli inner  and  ]>aler  than  the 
other  constrictors,  and  situated  at  the  upper  part  of  the  pliaryn.x.  It  uri.ses  from 
Uie  lower  third  of  the  posterior  margin  of  the  internal  pterygoid  jilate  and  its 
liamiilar  proeess.  from  the  contiguous  portion  of  the  palate  bone  and  the  reflected 
t<'ii<i"M  (rf  the  Tensor  palati  nnisele.  from  the  jiterviro-maxillarv  ligament,  from  the 
alveolar  process  above  the  posterior  extremity  of  the  m^lo-hyoid  ridge,  and  by  a 
fr*  fibres  from  the  side  of  the  tongue  in  connection  with  the  Genio-hTo-glossus. 
I^rom  these  points  the  fibres  curve  backward,  to  be  inserteil  into  the  median  raph^S, 
heing  also  prolongc^l  by  means  of  a  fibrous  apoji'  imwi^  to  the  ]»barvnL''eal  spine  on 
the  l»iv*ilar  process  of  the  occipital  hone.  The  superior  fibres  an  li  beneath  the 
levator  palati  and  the  Eustachian  tuhe,  the  interval  between  the  iip]ier  border  of 
the  iniisele  and  the  basilar  pro<  ess  being  deficient  in  museidar  fibres  and  closed  by 
fihrous  n»end)rane.    This  interval      known  ns  th--  ximi^  of  Mi>r(fai])i!. 

IVtLATioX}?. — By  its  outer  sur/avc  with  the  vertebral  column,  the  internal  cart>- 
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tid  artery,  the  internal  jugular  vein,  tbe  pneumogastnc,  <;lo:Jso-]>liarvneeal,  and 
spinal  accessory  nerves,  the  sympathetic,  the  hypoglossal  nerve,  the  Middle  con- 
atrictor,  which  overlaps  it,  and  the  Stylo-phuyngeuB.  It  coven  I^lftto-phaiTO- 
^im  anfl  tli'  f  iisil,  and  is  lined  l»y  tlit-  fihroris  coat  and  bv  mucous  membrano. 

Tbe  Stylo-pharyngreus  is  a  long,  slender  muscle,  round  above,  broad  and  thin 
below.  It  arises  from  the  inner  side  of  the  hjise  of  the  styloid  process,  passes  down- 
ward alon>:  the  side  of  the  pbarynx  between  the  Superior  and  Middle  constrictors, 
and  spreads  out  beneath  the  mucous  membninc,  wliorc  some  of  its  fibres  are  lost  in 
the  Constrictor  mascles,  and  others,  joining  with  the  I'alato-pharyngeiLs  are  inserted 
into  tbe  posteriw  border  of  tbe  thyroid  cartilage.  The  glosso-pharyngcal  nerve  runs 
on  the  outer  aide  of  this  muscle  and  crosses  over  it  in  passing  forward  to  the  tongue. 

Relations. —  Frtrrrinllit  wifh  the  Stylo-gloa«<ns  Tnnscle,  tlic  external  cnrntid 
artery,  the  parotid  gland,  and  the  Middle  constrictor;  internally  with  the  internal 
carotid,  tbe  intemaf  jugabtf  vein,  the  Superior  oonstrietor,  Palato-phary  ngeus,  and 
mucous  membrane. 

Nkrves. — Tbe  Constrictors  are  supplied  by  branches  from  tbe  pharyngeal 
plexus;  the  Stylo-phar^ogcus,  by  the  glosso-pbaryngeal  nerve;  and  the  Inferior 
constrictor,  by  an  additional  branch  from  the  eztemfld  laryngeal  nerTe  and  by  tiie 
recurrent  larynseal. 

ACTioNis. — When  dpfrlntifinn  is  nbnnt  to  be  perfonneil  the  pharynx  is  drawn 
upward  and  dilated  in  diftereiit  directions  to  receive  ilie  moreel  propelled  into  it 
from  ti&e  mouth.  The  Stylo-pharyngei,  which  aro  much  farther  remoTed  from 
one  another  at  their  origin  than  at  their  insertion,  draw  the  sides  of  the  pharynx 
upward  an<l  outw.inl.  its  breadth  in  tbe  antero-postcrior  (lirt-ction  bfinu  increased 
by  the  larynx  and  tongue  being  carried  forward  in  their  ascent.  As  soon  as  the 
moreel  is  received  in  ttie  pharynx  the  Elevator  muscles  rdax,  tbe  bag  deeoends, 
and  tbe  Constrictors  contract  upon  the  morsel  and  convey  it  gradually  downward 
into  the  deffiphaf^us.  Bcj^ides  its  action  in  deglutition  the  pharynx  also  exerts  an 
important  intluence  in  the  luodulatiou  of  the  voice,  especiaJly  in  the  production  of 
the  higher  tones. 

6.  Palatal  Rboion. 

Levator  palati.  Aaygos  uvula. 

Tensor  palati.  Palato-glossus. 

Palato-pharyngeus. 

Viaseetion  (Fig.  2^)f)). — Lay  opon  the  pharynx  from  behind  by  a  vertical  incision  cxti^nding; 
from  its  upj.cr  to  it«  ixwi-r  part,  and  partialfy  divide  tin-  o<  <  ipital  attU'  lmn  iit  liy  a  transverse 
inciiiion  on  each  side  of  the  vertical  one ;  fimterior  Huriiice  of  the  wit  [Miiute  is  then  expoMd. 
Ravine  fixed  the  avala  to  as  to  make  it  t*Hi-«-.  the  mueous  membrane  and  glands  ^hiNild  be 
curefiilly  removod  from  the  poaterior  surfikM  of  the  volt  pslale,  and  the  muscles  of  this  put  are 
at  ouce' expofled. 

The  liovator  palati  is  a  long,  thick,  rounded  muscle  placed  on  tbe  outer  side 

of  the  posterior  nares.  It  arises  from  the  under  .surfa<;e  of  the  apex  of  the  petrous 
portinn  of  the  teinp)ral  bone  ami  fiuni  tlie  adjoining  nirtilaginou"  portion  of  tho 
Eustachian  tube;  after  passing  into  the  pharynx,  above  the  upper  concave  margin 
of  tbe  Superior  constrictor,  it  descends  oblii^uely  downward  and  inward,  its  6brea 
spreadinL'  xnt  on  tin-  posterior  surface  of  the  soft  palate  as  far  as  the  middle  line, 
where  tin  y  t'lcnd  with  tho-io  of  tbe  nppo.'<ite  side. 

liEL.^Tioxs. — ExtenuiUij  with  the  Tensor  palati  and  Superior  constrictor;  inter' 
naUp  with  the  mucous  merabrnne  of  the  pharynx  ;  poatcrlorly  with  the  mucous  lioing 
of  the  soft  palate.   This  muscle  must  be  removed  and  the  pteryguid  attachment  of 

the  f^iiporior  eonstrletor  dissected  awny  ifi  order  to  exjxisc  rbr  next  nins(Mo. 

The  Girctunflexus,  or  Tensor  palati,  is  a  br<>u«l,  tiiin.  ribbon-like  muscle 
placed  on  the  outer  side  of  the  preceding,  and  consisting  of  a  vertical  and  a  hori- 
SOntal  portion.  The  vertical  portion  ari.st  s  by  a  broad,  thin,  and  Hat  lamella  from 
the  scaphoid  fos.»*ji  at  tbe  base  of  tbe  inti  rn  il  pforyir<uil  [ilafc  ;  fmni  the  spine  nf  the 
sphenoid,  the  vaginal  process  of  the  teiii|MMal  lione.  mid  tbe  anterior  asj)ect  of  tbe 
cartilaginous  portion  of  tbe  Eustachian  tube:  descending  vertically  between  tbe 
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intornal  pterygoid  plate  ami  the  inner  surfaee  of  tlie  Internal  pterygoid  muscle,  it 
terminates  in  a  tendon  which  wintbs  round  the  haniular  process,  being  retained  in 
thid  situation  by  some  of  the  fibres  of  origiu  of  the  Internal  pterygoid  muscle,  and 
lubricated  by  a  bursa.  The  tendon  or  horisontal  porUon  then  passes  borizontallj 
inward,  and  expands  into  a  broad  aponeurosis  on  the  aotesior  surface  of  the  soft 
palate,  which  unites  in  the  median  line  with  tlie  aiKmeuroeis  of  the  opposite  muscle, 
the  fibres  being  attached  in  front  to  the  transverse  ridge  on  the  horizontal  portion 
of  the  palate  bone. 

RkLATIONS. —  Erti-nvtlh)  with  the  Internal  pt(TVs.'oid  ;  intn-ti a ////  w  'uh  tlic  T<t>v;i- 
tor  palati,  irom  which  it  is  separated  bj  the  ISuperior  constrictor,  and  with  the  inter- 


MoaelM  of  Ui«  Soft  Mate,  (be  pharynx  being  laid  open  tnm  bebiad. 


nal  pterygoid  plate.  In  the  soft  palate  its  aponeiirotio  expansion  is  anterior  to  that 
of  tlie  Levator  palati,  being  covered  by  mucous  membrane.  * 

The  AcygoB  [or  Levator]  uvuIsb  is  not  a  single  muscle,  as  would  be  inferred 

from  its  name,  but  a  pair  of  narrow,  cylindrical  fleshy  fiisciculi  placed  side  by  side 
in  the  median  line  of  the  t<oft  ]»alate.  Kaeli  tmisele  arises  from  tlie  posterior  nasal 
spine  of  the  ]>alate  bone  and  from  the  contiguous  tendinous  a|joueurosis  of  the  soft 
palate,  and  descends  to  be  inserted  into  the  uvula. 

Relations. — Anteriorly  with  the  tendinous  expansion  of  the  Levatores  palati; 
behind  with  ihe  niueoiis  membrane. 

[AcTloxs. — Tiic  actions  of  these  muscles,  which  in  general  are  v\ell  indicated 
by  their  names,  have  been  most  ingeniously  studied  by  a  new  method  by  Dr.  Har- 
rison Allen  ( Trims,  ('nil  Phin.  Pftil,r.,  1SS4).  He  uses  the  "Palate  myograph," 
a  rod  passing  tlirough  the  nose,  the  inner  end  resting  on  the  palate  and  the  outer 
against  a  revolving  drum.    The  student  is  referred  to  this  paper  for  the  results.] 
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The  two  next  muscles  ar«  expoeed  by  removing  tb«  moom*  iOAlBbnHM  fron  the  piUars  of  tb» 

»ofl  palute  throuifhout  nearly  their  whole  extent 

The  Palato-gloasus  (Constriotor  isthmi  faucium)  is  a  small  fleshy  tii^ficuluSy 
nurrower  in  the  middle  than  at  either  extremi^,  ^Miniag,  with  the  muootts  mem* 
bnine  covering  its  surface,  the  anterior  pillar  of  the  soft  palate.  It  arises  from  the 
anterior  surface  of  tlio  s  dIY  ])nlate  on  each  side  of  the  uvula,  and,  p)u>sing  downward, 
forward,  and  outward  iti  front  of  the  tonsil,  is  inserted  into  the  side  and  dorsum  of 
the  toneue, where  it  blends  with  the  fibres  of  the  Stylo-glosBus  muscle.  In  the  soft 
palate  the  fibres  of  this  muscle  are  continuous  with  those  of  the  muade  of  the  oppo* 
site  »ide. 

The  PalttLo-phai  yageus  is  a  long,  tleshj  fasciculus,  narrower  in  the  middle  than 
at  either  extremity,  forming,  with  the  mucous  membrane  covering  its  surlaeei  the 
jto-Jtcrior  pillar  of  the  soft  palate.  It  is  scpnrafeil  fioin  the  prorcdiiiji  1)y  an  angular 
interval,  in  which  the  tonsil  is  lodged.  It  arisen  from  the  soft  palate  by  an  expanded 
fasciculus,  which  is  divided  into  two  parts  by  the  Levator  pulati  and  Azygos  uvulw. 
The  anterior  fasciculus,  the  thicker,  lies  in  the  soft  palate  between  the  Levator  and 
Tt'iisor,  and  joins  in  ilic  middle  line  the  corresponding  part  of  the  opjiosite  muscle; 
the  posterior  J'ascieuius  lies  in  contact  with  the  mucous  membrane,  and  ah^)  joins 
with  the  corresponding  muscle  in  the  middle  line.  Passing  outward  and  downward 
behind  the  tonsil,  the  Palato>pli:ir\  n^MMis  i(iin>  thr  St ylo-pharyngeos,  and  ih  inserted 
with  that  mtisclc  into  the  postciior  iinrilrr  of  the  tlivroiil  caitilairc,  f^omv  of  its  fihrrs 
being  lost  on  the  side  of  the  pharynx,  and  others  passing  across  the  middle  line  pos- 
terioriy  to  decussate  with  the  muscle  of  the  opposite  side.  Connected  with  the  nl- 
ato-pharvtigeus  there  w  sometimes  found  a  slip  arising  above  irom  the  Eustaehian 
tuhf  and  <-allc(l  t!:c  Salpiugo-Jiliarvnfrens. 

Relations. — ia  the  soft  palate  tin  poHterior  surface  is  covered  by  mucous  mem- 
brane, from  which  it  is  separated  by  a  layer  of  palatine  glands.  By  its  tuperior 
border  it  is  in  relation  with  the  Levator  palati.  Where  it  forms  the  posterior  pillar 
of  the  fauce'<  it  is  covered  hy  miicoiis  membrane,  excepting;  on  its  outer  siirfMc*-  In 
the  pharynx  it  lies  between  the  mucous  membrane  and  the  Constrictor  muscles*. 

In  a  dissection  of  the  soft  palate  from  its  posterior  or  nasal  surftoe  to  its  anterior 
w  oral  surface  the  muscles  would  be  expoeea  in  the  follow  ing  order-^vis.  the  post^ 
rior  fascioulus  of  the  Palato-pharj'ngeus,  covered  over  by  thf  muc<ms  membrane 
reflected  from  the  Hoor  of  the  nusal  fossae ;  the  Azygos  uvuiic  ;  the  Levator  i^lati ; 
the  anterior  fasciculus  of  the  Palato-pharyn^eus ;  the  aponeurosis  of  the  Tensor 
palati ;  and  the  Palatooglossus,  covered  over  oy  a  reflection  from  the  oral  mucous 
membrane. 

Nervej*. — The  Tensor  palaii  is  >iuppliod  by  a  branch  from  the  otic  ganglion;  the 
Levator  palati,  Azygos  uvulie,  and  other  muscles,  by  the  descending  palatine  branchea 
from  Meckel'H  ganglion.    These  nerves  are  derived  primarily  from  the  facial. 

Actions. — I>nring  iliv  Jirst  starje  of  deglutition  the  morsel  of  food  is  driven  back 
into  the  fauces  by  tiie  pressure  of  the  tongue  again.Ht  tlu^  hard  jwdate,  the  base  of 
the  tongue  being  at  tbe  same  time  retracted  and  the  larynx  raised  with  the  pharynx 
and  carried  forward  under  it.  Dnrinj:  the  R>'.  md  stage  the  epiglottis  is  pres>tHl  over 
the  superior  aperture  of  the  larynx,  and  tbe  morsel  glides  jiast  it ;  then  the  Palato- 
glossi  muscles,  the  constrictors  of  the  fauces,  contract  behind  the  food ;  the  soft  pal- 
ate is  slightly  raided  by  the  Levator  palati  and  made  tense  by  the  Tensor  palati; 
and  the  Palalo-jiharyiiirei  contract  and  come  nearly  together,  the  nvula  filling  the 
slight  interval  between  them.  By  these  means  tlie  foo«l  is  prcventeti  {)as.><ing  into 
the  upper  part  of  the  pharynx  or  the  posterior  nares  :  at  the  same  time  the  latter 
muscles  form  an  incliuinl  plane,  directed  oMiiiucly  downward  and  backwanl,  along 
the  under  surface  of  which  the  morsel  descends  into  the  lower  part  of  the  pbaiynx. 

Surefical  Anatomy. — muwlon  of  the  soft  palate  ^*hnuJ(l  he  carefully  <liw»«'t<H|,  the 
relations  they  bear  to  i\w  surrounding  purt^i  chpeciallj  examioed,  mmI  th«ir  ao^on  Atteodvelj 
studied  upon  the  dtnid  suhjt'et.  m  the  iKurir<><m  is  rer|uired  to  divid«  one  or  more  of  th«w  niuwiaa 

in  thf  opi-ratinn  staphyl'>rruphv.  Sir  W.  1".  r_'ii--uii  was  thr  fir*t  to  !<how  that  in  the  (•or'iir»'n- 
itui  ticticic'Qc^  cailed  c/^/}  jMlaie  tins  edges  oi  tiie  tii'Hiire  arc  tbrcibly  bC|Miratcd  bj>  the  action  of 
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th**  I/ovatnres  palnti  anil  Palato-phiiryncfi  nmxclcsi,  produfinp  vi-rv  innriiilenbto  im [><■•(  1  i in »m it  X/o 
the  healing  proc«»s  aft»'r  tiie  performance  of  the  operation  for  uniting  their  marginn  by  mlhe- 
non  ;  he  consequently  reconuncntled  the  division  of  these  muscles  Sk»  one  of  the  Di<j«t  important 
•tfpi«  in  th»>  oporution.  This  he  effeeteii  by  an  inei^iun  made  with  a  curved  knife  intro<luced 
behind  the  xoft  palate.  The  incision  is  to  Ih>  halfway  In'tween  the  humular  process  and  I>u.«ta- 
chian  tube,  ami  [nTpi  ndicular  to  a  line  drawn  between  tli<  in.  This  ineisiun  perfectly  accom- 
pllMhes  the  diviiiion  of  the  Levator  palati.  The  Paluto-jjhary  ngeus  may  lie  divided  by  cutting 
across  the  pMtMrior  l^lar  of  the  soft  (talate.  juht  below  the  tonHil.  with  a  pair  of  blant-pointca 
«iirvcd  sciawn;  ana  the  anterior  pillar  may  be  divided  also.  To  divide  the  Levator  palati  the 
plan  recommended  by  Mr.  Pollock  is  to  be  greatly  preferred.  The  Koft  juilate  l>eing  put  upon 
the  Btretch,  a  dnuMf-i-iiired  knife  is  pasH''!  tlirou^li  it  just  on  tln'  inner  snle  of  the  lianuilar  pro- 
c^'^s^  and  aliove  tiie  line  of  the  Levator  palati.  The  handle  being  now  alternately  rui^e<l  and 
liepresaed,  a  Kweeping  cut  id  made  along  the  poaterioir  surface  of  &e  aofl  palate,  and  tlie  knife 
withdrawn,  leaving  only  a  small  opening  in  the  mucous  membrane  on  the  anterior  surface.  If 
this  operation  is  performed  on  the  deM  body  and  the  parts  afterward  dis»cvted,  the  Levator 
palati  wiU  be  found  aompletalj  divklad. 


7.  Anterior  Vkrtebral  HKi.inx. 

Rectus  capitis  aiiticus  uajor.  Rectus  lateralis. 

Rectus  capitis  uiticus  minor.  Longus  colli. 

The  Rectus  capitis  aaticus  major  (Fig.  2'.)7),  broad  and  thick  above,  narrow 
l»dow,  appears  like  a  continuation  upwurd  of  the  Scslenua  Miticiu.   It  aiiaee  by 

foiir  temliiioiis  slips  from  tlie 

anterior    tubercles   of   the  Fio.  287. 

tnosveree  processes  of  the 
third,  fourth,  fifth,  and  sixth 

cervical  vertohno,  and  a.«i- 
cends,  converging  toward  its 
ftllow  of  die  opposite  side,  to 
be  inserted  into  the  l>n.«ilar 
prwpss  of  the  occipital  bone. 

Khlations. — By  its  anU' 
rior  9Utfaee  with  the  phsr> 
ynz,  the  .'^viii]iatliL'tic  nerve, 
jind  tlu'  ^hl■atlJ  i-iulosin'r  the 
carotid  artery,  internal  jiigu- 
htf  vein,  and  pnenmogastric 
aerre;  by  it«  posterior  xnr- 
faee,  with  the  Lonuiis  colli, 
the  Rectus  amicus  minor, 
4Uid  the  upper  cervical  ver- 
tebriv. 

The  Rectus  capitis  an- 
ticus  loinor  i;^  a  short  flat 
musde  situated  inunediatdy 
bdiind  the  n\>]ter  part  of  the 
preceding.  It  !inf»es  from  the 
anterior  surface  of  the  lateral 
naas  of  the  atlas  and  from  the 
ro()l  of  its  transverso  pnx'ess, 
and,  passinf;  ol)liquely  up- 
ward and  inward,  is  in.'^erted 
into  the  basilar  process  im- 
Tii>  liately  behind  the  preced- 
ing muscle. 

Rblations. — ^By  its  ante- 
rior turface  with  the  Rectus  capitis  anticua  major;  by  its  posterior  sifj^aes  with 
the  front  of  the  occipito-atloid  articulation;  extertM^^y  with  the  superior  cervical 
ganglion  of  the  sympathetic. 


The  Prarertsbral  Uvselca 
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The  Beotas  lateralis  is  a  short  flat  muscle  which  arit^es  from  the  upper  surface 
of  the  transverso  process  of  tlie  :it]:is.  and  b  inserted  into  the  vnder  anrftce  of  the 
jugular  process  of  the  occipital  bone. 

Kblationr. — ^By  ite  amterior  surface  with  the  internal  jugular  vein ;  by  it»  po9^ 
tvrior  mrfarr  with  the  vertebral  artery;  on  its  outer  lies  the  oocipital  artery, 
on  its  itnc  r  s/</r  tlio  su1i«iLH-i|iital  lierve. 

The  Longua  colli  is  a  long  flat  muscle  situated  ou  the  anterior  surface  of  the 
spine,  between  the  atlas  and  the  third  dorml  vertebra.  It  is  broad  in  the  middle, 
narrow  and  pointed  at  each  extreiDtty,  and  consists  of  three  portion** — a  superior 
oblique,  an  inferior  obli(jn«».  «n<l  a  vertical  jxirtion.  The  superior  ohtlijur  i^.r/foyi 
arises  from  the  anterior  tubercles  of  the  truu>ver!se  pro^-'esses  of  the  tliinl,  fourth, 
«nd  fifth  cervical  vertebne,  and,  ascending  obliquely  inward,  is  inserted  by  a  nar- 
row tendon  into  the  tubercle  on  the  anterior  arch  of  the  atlas.  The  inferior  oblique 
portion,  the  smnllost  part  nf  the  muscle,  arises  from  the  front  of  the  bodies  of  the 
first  two  or  three  dorsal  vertebra*,  and,  aiM;euding  obliquely  outwani.  is  inserted 
into  the  anterior  tobercles  of  the  transverse  processes  of  the  fifth  and  sixth  cer> 
vical  vertebnc.  The  vertical  portion  lies  directly  (ni  the  front  of  the  spine,  and  is 
extended  between  the  front  of  the  bodies  of  the  lower  three  cervical  and  the  iipprr 
three  dorsal  vertebrte  below  and  the  front  of  the  bodies  of  the  second,  third,  and 
finnth  cervical  vertebne  above. 

Rklations. — By  its  atiti^rior  gurfaiu-  with  the  pharynx,  the  rr«nplirifrii-.  «ympa- 
tbt'tic  iiervo.  the  ^hcatb  of  tlie  great  vessels  of  the  neck,  the  inferior  thyroid  artery, 
and  rei  urreni  iaiyut^eul  uei  ve ;  by  its  posterior  surface  with  the  cervical  and  dorsal 
P<Htions  of  the  spine.  Its  inner  horder  is  separated  from  the  opposite  mnscle  by  % 
considerable  interval  below,  bat  they  approach  each  other  above. 

8.  Latkkal  Vertebral  Ri'iihn 

Scalenus  auticus.  i^calcuus  medius. 

Scalenus  posticus. 

The  Scaleniis  anticus  is  a  conical-shaped  umscle  situated  deeply  at  the  side  of 
the  neck,  behind  the  Sterno-mastoid.  It  artsi>s  by  a  narrow,  flat  tendon  ftom  the 
tuberdc  on  the  inner  bonb  r  and  upper  surfu'e  nf  tlie  first  rib,  and,  ascending 
almost  vertically,  is  inserted  into  the  anterior  tubercles  of  the  transverse  prot^sses 
of  the  third,  fourth,  fifth,  and  sixth  cervical  vertebne.  The  Vsmer  part  of  thia 
muscle  separates  the  subclavian  artery  and  vein,  the  latter  being  in  front,  and  the 
fonner.  with  tlie  l>r;i(lii;il  jilcxus.  behin<l. 

Kelatioms. — In  front  with  the  clavicle,  the  Subclavius,  Steruo-mastoid,  and 
Omo-hyoid  muscles,  the  transversalis  colli,  and  ascending  cervical  arteriee,  the  sub- 
clavian vein,  and  the  phrenic  nerve:  by  its  po^erior  mffacc  with  the  pleura,  the 
subclavian  artery,  and  brachial  plexus  of  nerves.  It  is  separated  from  tile  Longuff 
colli  ou  the  inner  side  by  the  vertebral  artery. 

The  8c9«leikUB  medius,  the  largest  and  longest  of  the  three  Sealent,  arises  by  a 
broad  origin  from  the  up|)er  surface  of  the  first  rib,  behind  the  groove  for  the  sub- 
clavian artery',  as  far  back  as  the  tuVn  i^'lf,  .iml  asrendini;  aloricr  tbf  side  of  the 
vertebral  column,  is  inserted  bv  separate  tendinous  sli])s  into  the  posterior  tubercles 
of  the  transverse  processes  of  the  lower  six  cervical  vertebna.  It  is  separated  from 
the  Scalenus  anticus  by  the  subclavian  artery  below  and  the  cervical  m  rvt  -  above. 
The  posterior  thoracic,  or  nerve  of  Bell,  is  formed  in  tbe  substance  of  the  Scalenus 
medius  and  emerges  from  it. 

RBLATlOKi*.— %y  its  anterior  gutface  with  the  Stemo-roastoid ;  it  is  crossed  by 
the  clavicle,  the  Omo-hvoid  muscle,  .subclavian  arterv,  antl  the  cervical  nerves.  To 
hfi  i'Hf>  r        is  thi-  L>  vatnr  anguli  scapuhe  and  the  hcnlonti-:  posticus  muscle. 

The  Scalenus  posticus,  the  smallest  of  the  three  .^ad<-ni.  arisen  by  a  thin  ten- 
don from  the  outer  surfhoe  of  the  second  rib,  behind  the  attachment  of  the  Serratvs 
magnus,  and,  enlarging  as  it  asct  rids,  is  inserted  by  two  or  three  sepjirate  ten<bina 
into  the  posterior  tubercles  of  the  transverse  processes  of  the  lower  two  or  Uiree 
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cervical  vertebrae.  This  is  the  most  deeply  placed  of  the  three  Scalcni,  and  is  occa- 
BonUj  blended  wHh  tbe  Scalenua  niediiu. 

Nerves. — The  Rectus  capitis  anticus  major  and  minor  and  the  Rectus  lateralis 
are  supplied  by  the  suboccipital  and  deep  internal  branches  of  tlie  cervical  plexus; 
the  LongiLs  colli  and  Seal  en  i  by  anterior  branchea  of  the  lower  cervical  nerves  before 
tbej  form  the  brachial  plexus. 

AcTXOltet. — The  Rectus  anticus  major  and  minor  are  the  direct  antagonists  of  the 
moscles  at  the  back  of  the  neck,  serving  to  restore  the  head  to  its  nataral  position 
afiir  it  hits  been  drawn  backwsi^  These  muscles  also  serve  to  flex  the  head,  and 
from  tlu'ir  ohliqinty  rotate  it,  so  as  to  turn  the  face  to  one  or  the  other  side.  The 
I/oDgus  colli  Ilexes  and  slightly  rotates  the  cervical  jtortion  of  the  spine,  'riie  iSca- 
leni  muscles,  taking  their  fixed  point  iVoiii  below,  bend  the  spinal  column  to  one  or 
the  other  side.  If  the  moBcles  of  both  sides  act,  lateral  movement  is  prevented^ 
but  the  spine  is  slightly  flexed.  When  they  take  their  fixed  point  from  above  they 
elevate  the  fir-^t  and  second  ribs,  and  are  tliei  efore  inspiratory  muscles.  The  Rectus 
IsteraliSf  acting  on  one  side,  bends  the  head  laterally. 


m&OLBB  AND  FAaCLS  OF  THB  TBDNK. 

^e  Musdes  of  the  Trunk  may  be  arranged  in  four  groups :  the  muscles  of  the 
Back,  of  the  Abdomen,  of  the  Thorax,  and  of  the  Perineum.' 


Muscles  of  the  Back. 
The  Muscles  of  the  Rack  are  very  numerous,  and  may  be  subdivided  into  five 

First  Layer. 


layers  ; 


Tmpesius. 

ins  dorsi. 


Second  Later. 

Levator  anguli  scapulae. 

Rhomhoideus  minor. 
Rhomboideus  major. 

Third  Later. 

Serratos  posticus  superior. 
Serratns  posticus  inferior. 
Splenius  capitis. 
SpleniuB  colli. 

Fourth  Layer. 
Sneral  ayid  Lumbar  Regions. 
Erector  spinse. 

Panat  Region, 
8aero4nmb«li8. 

MuBcalas  aeoeaaorius  ad  sacro-lumbalem. 


Longissimus  dorsi. 
Spinalis  dorsi. 

(Vn^ical  licgion. 
Cervicali.s  a.scendens. 
Transversalis  colli. 
Tra(*l  I  elo-mastoid. 

Complexus. 
Biventer  cervicis. 
Spinalis  colli. 

Fifth  Later. 

Semispmalis  dorsi. 

Semispinal  is  colli. 

MultiHdiis  spinas. 

Rotatores  spinse. 

Supraspinal  cs. 

Interspinales. 

Extensor  eoccygis. 

Intertransversnlcs. 

Rectus  capitis  jjosticus  major. 

Rectus  capitis  posticus  minor. 

ObUqutts  capitw  superior. 

Obliquus  capitis  inferior. 


Trapezius. 


First  Laykr. 


Latissimiis  dorsi. 


lH$$ection  (Fig.  298). — Place  the  bodj  in  the  prone  position,  with  the  anna  extended  over 
tte  lidai  of  die  table,  and  the  diest  and  abdomen  supported  by  aerenil  blocks,  so  as  to  render 

'  Tlie  mnwlei  of  the  periMum  an  deaeribed  with  the  Surgical  Anatomy  of  this  region  •(  the  end 
«f  ihe  volqme. 


400  MUSCLES  AND  FASVIjE. 

the  mu8«le«  tcnw.  Then  make  an  incuMon  alon;;  the  middle  line  or  the  hack  from  the  occipital 
protuberance  to  the  coccyx.  Make  a  transverse  incision  from  the  npjn>r  eiul  of  thiN  to  the  man- 
ti:)ii|  process,  and  a  third  im  isiini  rroni  its  lowrr  i-ini,  alonj;  the  creht  of  the  iiiuni.  i.i  alioiit  ita 
middle.  This  large  Intervening;  space  should,  for  convenience  of  dixsection.  In-  Mil>!livi«i»'ii  by  a 
fourth  incision,  exteodini:!  obliqu«y  from  the  spinous  prOMM  of  the  lii^t  dorsal  vertebra  upward 
and  outward  to  the  acromion  proceas.  Thia  incisioD  eonMpOoda  with  the  lower  border  uf  the 
Trapezius  muscle.  The  flaps  of  inte^mvnt  an  then  to  be  removed  in  the  direotion  shown  in 
the  litruri'. 

The  sujtnjiciat  Jancut  i%  expt»M"d  upon  reianvinp  the  wkin  from  the  Imck-.  It  form*  a  layer 
of  considerable  thickness  and  Htrenj^th,  in  which  a  quantity  of  cranular  pinki.xh  fat  in  ronlaineil. 
It  is  oontinaotts  with  the  superficial  faeoia  in  other  parts  ot  the  bod/.  The  deqp/atda  is  a 
dense  filHrottfl  layer  attached  to  the  occipital  bone,  the  spines  oF  the  Tertebm.  the  erest  of  the 
ilium,  and  the  spine  of  tilt' Hcapula.  It  covers  over  tlic  sii|»-rfii  ial  iniiM  lc^.  rtrmliiu'  -ln  ullin  for 
tliem,  and  is  continuous  in  tin-  n«H'k  at  the  anterior  Ijorder  of  the  Trapezius  with  the  deep  cer- 
vical fascia;  in  the  thorax,  with  the  deep  faada  of  tb«  Mtillft  and  ehest;  and  in  the  abdoneB, 
with  that  covering  the  abdominal  musoles. 

The  Ttape^tia  (Fig.  300)  ia  a  brood,  flat,  triangular  muscle  placed  immediately 

beneath  the  akan  and  nada»  and  cov<>iirig  the  unpcr  and  back  part  of  the  neck  and 

shoulders.    It  arises  from  the  inner  third  of  the 
Flo.  298.  superior  curved  line  of  the  occipital  bone,  from 

the  liiramentum  nuchie,  the  spinous  process  of  the 
.sf'Vfiitli  rcrviral.  and  those  of  all  the  dorsal  ver- 
tebnte,  and  from  the  correspond infr  portion  of  the 
supraspinous  ligament.  From  tliin  origin  the  su- 
perior fibres  proceed  downward  and  outward,  the 
inferior  ones  upward  and  oniward,  and  the  mid- 
dle fibres  horizontally,  and  are  inserted,  the  su- 
perior one.H  into  the  outer  third  of  the  posterior 
border  of  the  clavicle,  the  middle  fibres  into  the 
innor  mari_'!ii  of  the  acromion  process*  and  into 
the  superior  lip  of  the  crest  of  the  spine  of  the 
scapula.  The  inferior  fibres  converge  near  the 
scapula,  and  arc  attached  to  a  triangular  apt^ 
nonrnsis  wliii-h  glides  over  n  smooth  siirfnoe  at  the 
inner  extremity  of  the  spiuc,  and  i.s  inserte<l  into 
a  tubercle  at  the  outer  part  of  the  surface.  The 
Trapezius  is  fleshy  in  the  greater  part  ot  its  ex- 
tent, but  tendinnii"'  nt  its  origin  and  insertion. 
At  its  occipital  origin  it  is  connected  to  the  bono 
by  a  thin  fibrous  lamina  firmly  adherent  to  the 
skin  and  wanting  the  lustrous,  shining  appear- 
ance of  aponenrofljs.  At  its  nriijin  fmm  the 
spines  of  the  vertebne  it  is  connected  to  the 
bones  by  means  of  a  broad  semielliptical  apo- 
neurosis which  occupies  the  s{>ace  between  the 
sixth  crrvicnl  and  the  third  dorsal  vertebr:<'.  :iiiil 
DiMncuon  af  tho  Muaciti  of  the  Htck.     foruis,  w  ith  the  aponeurosis  of  Uie  opposite  nius- 

de,  a  tendinous  ellipse.  The  rest  of  the  musde 
arises  by  numerous  short  tendinous  fibres.  If  the  Tra)x*/.ius  is  dis.oected  on  both 
sides,  the  two  muscles  rp^^emble  a  trapezium  or  diamonfl-^hnpod  (|uadrnnjz1e — two 
angles  corresjwnding  to  the  shoulders,  a  third  t«)  the  occipital  prolubenuice,  and  the 
fourth  to  the  spinous  process  of  the  last  dorsal  vertebra. 

The  clavicular  insertion  of  this  muscle  varies  a.s  to  the  extent  of  its  attach- 
ment:  it  sometimes  advnncf*^  as  far  as  the  middle  of  the  rlaviclo.  and  may  even 
become  blended  with  the  posterior  edge  of  the  JSterno-masioitl  or  overlap  it. 
This  should  be  borne  in  mtnd  in  the  operation  for  tying  the  third  part  of  the 

subclavian  artery. 

F?i:i, ATioN-.  —  Hy  its  miperficial  s^^irface  vt\i\\  the  int.'ijument ;  by  its  J,  i'p  ^uf' 
/act  in         neck  with  the  Complcvus,  Splenius,  Levator  anguli  scapulae,  and 
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Rhomboidpiis  minor;  in  the  hack  with  the  Hhoniboideu.s  ninjor,  Supnispinatus, 
Infnuipinutus,  the  lumbar  Ikscia  (which  separates  it  from  the  Erector  spimi  ).  and 
the  Latissiraus  dorsi.  The  spinal  accessorv  nerve  ami  tlie  su^terficial  ccivical 
artery  pass  beneath  the  anterior  border  of  this  miiacle  near  the  clavicle.  The 
anterior  m:ir;:iii  its  cervical  portion  fmiii-  ilic  jntsterior  boundary  of  the  poste- 
rior triangle  of  the  neck,  the  other  buuuiiaries  being  the  iSterno-mastoid  in  front 
utd  the  clavicle  below. 

The  liigamentum  nuchse  (Fitrs.  200,  .300)  i-j  a  thin  l)and  «>l'  condensed  cellido- 
fibrous  membi-ane  place"!  in  the  Hm'  of  union  betw»'<'n  tiie  twn  Trajiczii  in  the  neck. 
It  extends  from  the  external  occipital  protuberance  to  the  spinuu.s  process  of  the 
seventh  ^rvical  vertebra,  where  it  is  continuous  with  the  supraspinous  ligament. 
From  its  anterior  surfiice  a  fibrous  c^Iip  is  given  off  to  the  spinous  process  of  each 
of  tlie  cervical  verfebne.  exceptiii;:  the  atlas,  so  as  to  form  a  sej)tJim  betwccti  the 
muscles  on  each  side  of  tiic  neck.  In  man  it  is  merely  the  rudiment  of  an  import- 
ant elastic  ligament  which  in  some  of  the  lower  animals  serves  to  sustain  the  weight 

of  th.'  head.' 

'1  he  Latissimus  dorsi  is  a  broad  flat  iim<clc  \vliicli  cover>*  the  biniliar  and  the 
lower  half  of  the  doi>al  regions,  an«l  is  gradually  contracted  into  a  narrow  fasciculus 
at  Its  insertion  into  the  humerus.  It  arises  by  an  aponeurosis  from  the  spinous  pro- 
cesses of  the  bi.K  inferior  dorsjil,  fn>m  those  of 
tlie  linubar  and  sacral  vertebno.  and  fnmi  flic 
supraspinous  ligament.  Over  the  sacrum  the 
aponeurosis  of  this  muscle  blends  with  the 
tendon  of  the  Erector  sj  inre.  It  also  arises 
from  the  external  lip  of  the  crest  of  the  iliinu 
behind  the  origin  of  the  External  oblique,  and 
by  fleshy  digitations  from  the  three  or  four 
lower  rihe,  which  are  inter]M)sed  between  simi- 
lar processes  of  the  External  oblirjue  muscle 
(Fig.  SOS,  p.  413).  From  this  extensive  origin 
the  fibres  pass  in  different  directions,  the  upper 
ones  horizontally,  the  middle  obli(|uely  upward, 
and  the  lower  vertically  ujiward,  so  as  to  con- 
verge and  form  a  thick  fasciculus  which  crosses 
the  inferior  angle  of  the  scapula  and  occasion- 
ally receives  a  few  fibres  from  it.  The  muscle 
then  curves  around  the  lower  border  of  the 
Teres  nnijor,  ami  is  twiste<J  upon  itself,  so  that 
the  superior  fibres  beeome  at  first  posterior  and 
then  inferior,  and  the  vertical  fibres  at  first 
anterior  ami  then  suix'rior.  It  then  terminates 
in  a  short  quadrilateral  tendon  about  three 
inches  in  length,  which,  passing  in  front  of  the 
tendon  of  the  Teres  major,  is  inserted  into  the 
inner  lip  and  into  the  bottom  of  the  bicipital 
groove  of  the  humerus,  its  insertion  extending  biiiher  on  the  humerus  than  that  of 
uie  tendon  of  the  Pectoralis  major.  The  lower  border  of  the  tendon  of  this  muscle 
is  united  with  that  of  tlie  Teres  major,  the  surfaces  of  the  two  being  separated  by  a 
bursa ;  another  bursa  is  sometimes  interposed  between  the  muscle  and  the  inferior 
angle  of  the  scapula. 

A  muscular  slip,  varvinft  ftrom  thrw  to  fnur  inches  in  length  and  from  ono-fjuartor  to  throe- 
qaart>'r>  nf  an  inch  in  hroaHtli.  nccasionally  ari><'s  frojii  tlio  npfttT  vilar  of  tln'  I,iiti>->iinu-  liersi 
ahoiit  tin*  niiiicUp  of  thf  jKJsterior  fold  of  tlie  axilla,  and  cro^^ses  the  axilla  in  fr(»nt  of  tin?  axil- 
Ian  ves.-fls  and  nerves  to  join  the  under  surface  of  the  tendon  of  tlie  Pectoralis  major,  the 
Cotaoo-bracbialia,  or  the  fascia  over  the  Bioep*.   The  poeition  of  tbia  aboomal  slip  U  a  point 

f'  J»hephcnl  of  Montreal  }i:is  re»tiriled  (me  oa!4e  in  wlilch  the  iipjuT  part  of  iliis  liiriuneiit  WBS 
raptaoed  uy  strong  miuctUar  fibres  (JJrovklifn  AnnuU  of  AnaUmg  ami  Surgery,  1881,  iv.  111). J 
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Fig.  300. 


Muscles  of  tbc  B«ck.  On  tlit-  Icfl  side  is  cxpn^Hl  tlie  flr«t  laver:  on  the  rlgUt  aide,  the  second  Invcr  and 

part  uf  lliu  Ibird. 
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of  iuterest  in  ita  relation  to  the  axillary  artery,  m  it  croHe;e8  the  vessel  juHt  above  the  8pot 
wully  aelerted  for  the  application  of  a  ligature,  and  may  misleatl  the  surgeon  during  the  ope- 
rifi'in    !t  may  be  ejisil^  recognixed  by  the  transverse  (lirc'  tinn  of  its  iibrea.    Dr.  otruthen 

iounJ  ii  iu  6  yut  of  lOo  eubjecta,  occurring  seven  tinics  on  hoth  s.ide>«. 

Kelations. — its  superfn'al  sfitrfare  is  suhcutaneous,  excepting  at  its  upper  part, 
irhere  it  is  covered  by  die  Tmpezius,  and  at  ita  iniiertion,  where  its  tendon  is  crossed 
by  the  axillary  vesseb  and  the  brachial  plexus  at  nervee.  By  its  deep  twfaee  it  is 
in  rdation  wiui  the  Erector  spinsc,  the  Serratns  posticus  inferior^  the  lower  external 
intercostal  muscles  and  ribs,  inferior  angle  of  the  scapula,  Rhomboideus  major,  Infra- 
spinatus, and  Teres  major.  It»  outer  marrjin  is  separated  below  from  the  E\t»'rn;il 
obiifjue  by  a  small  triangular  interval ;  and  another  triangular  interval  exists 
betireen  its  upper  border  and  the  margin  of  the  Trapezius,  in  which  the  llhom- 
boidcus  major  nmscle  is  exposed. 

Nervxs.— >The  Trapesius  is  supplied  by  the  spinal  aoeessory  and  by  branches 
from  the  anterior  div  isionn  of  tlie  third  and  fourth  ottvical  nerves;  the  Latiasimus 
dursi,  by  the  long  bubscapuhur  nerve. 

Sbookd  Later. 

Levator  anguli  scapulae.  Rhomboideus  minor. 

Rhomboidetts  major. 

lhM$i^(i(m. — The  Trapezius  must  be  removed  in  onier  to  expose  the  next  layer }  to  effect  thia, 
debrb  the  mnaela  from  ita  attaehmeni  to  th«  clavide  and  spine  of  the  aoipala  and  turn  it  baek 
towwd  the  apine. 

The  Levator  anguli  soapulse  is  situated  at  the  back  part  and  side  of  the  neck. 
Tt  ari«!e!i«  by  tliree,  four,  or  five  tendinous  slips  from  the  posterior  tubercles  of  the 
Uitii>verse  processes  of  the  three,  four,  or  five  upper  cervical  vertebnic  ;  rliese, 
becoming  fleshy,  are  united  so  as  to  form  a  tlat  iiiuscle^  which,  jHissiug  downward 
sad  backward,  is  inserted  into  the  posterior  border  of  the  scapula,  between  the 
superior  angle  and  the  triangular  smooth  surface  at  the  root  of  the  apine. 

Km  vnoNS. — By  its  guperfirial  {anterior)  surface  "vvitli  tlir  inteirtitiient.  Trapezius, 
iiif  1  ?>Lcruo-mastoid  :  hy  \Xi^  rfcfp  {pnsiterior)  )*nrf nee  the  Spk  nius  colli.  Tvans- 
vensalis  colli,  Cerviculis  a.sce«»lenH,  and  Sernitus  posticus  superior,  and  with  the 
traosTersalis  colli  and  posterior  scapular  arteries. 

The  Rhomboideus  minor  arises  from  the  ligaroentum  nuchas  and  spinous  ])ro- 
cesses  of  the  seventh  cervicnl  and  first  dorsal  vertebrje.  Passing  downward  and 
outward,  it  is  inserted  into  the  rnarjiin  of  tlie  triaiifrular  smooth  surface  at  the  root 
yf  the  spine  of  the  scapuhi.  This  small  muscle  is  usually  separated  from  the  Rhom- 
boideus major  by  a  slight  cellular  interval. 

The  Bhomboideus  major  is  situated  immediately  below  the  preceding,  the 
adjacent  msi^ins  of  the  two  being  occaA<ionally  united.  It  arises  by  tendinous  fibres 
from  the  spinon?  processes  of  the  four  uv  five  uppor  dorssd  vertebra*  and  the  snjira- 
.*jiinous  ligament,  and  is  inserted  into  a  narrow  tendinous  arch  attached  above  to  tlie 
triaugidar  surface  near  the  spine ;  below,  to  the  inferior  angle,  the  arch  being  cou- 
neet^  to  the  border  of  the  scapula  by  a  thin  membrane.  When  the  arch  extends, 
as  it  occasionally  does,  but  a  short  distance,  the  muscular  fibres  are  inserted  into  the 
icapula  itnelf. 

Relations. — By  their  ffriicinJ  (jiostenor)  Hurface  with  tlic  integument  and 
Trapezius,  the  Rhomboideus  major  with  the  Latissimus  dorsi ;  by  their  dct  jj  {ante- 
nmr)  aurfaee  with  the  Serratus  posticus  superior,  posterior  scapular  artery,  prolongar 
timis  from  the  Erector  spinse,  the  intercostal  niuseles,  and  ribs. 

Nervk". — The  Rliomhoid  muscles  are  siippli(>d  l>v  braiu  lies  from  the  fifth  cervi- 
cal nerve ;  the  Levator  anguli  scapulte,  by  the  interior  division  of  the  third  and 
iourth  cervical  nerves. 

AcTTOFrs.— >The  movements  effected  by  the  preceding  muscles  are  numerous,  as 
nay  be  conceived  from  their  extensive  attachment.  If  the  lic:nl  is  fixed,  the  upper 
|art  of  the  Trapezim  will  elevate  the  point  of  the  shoulder,  as  iu  supporting  weights; 
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when  the  tnifldlc  and  lower  fibres  are  broti;rht  into  action,  partial  rotation  of  the 
scapula  upon  tlie  hide  ot  the  chest  is  produced.  If  the  shoulders  are  fixed,  both 
Trapesii,  acting  together,  will  draw  the  head  diteetly  backward,  or  if  onlv  one  acts, 
tlie  head  is  drawn  to  the  corre^•l)^•IllIing  nide.  [This  muscle  can  be  well  shown  on 
the  living  model  by  shrugging  the  r^lioiilders,  especially  if  the  hands  are  weighted 
by  dumb-belis,  by  clasping  the  liands  behind  the  head,  and  so  resisting  extension 
of  the  head,  and  by  drawing  the  two  ahonlderB  backward  and  crossing  the  arms 
behind  the  back.] 

The  L'jfixRhnus  rfor«,  when  it  acts  upon  the  bnmeni.''.  draws  it  bnrkwnrd  and 
downwanl,  and  at  the  same  time  rotates  it  inward.  It  is  the  muscle  wliich  is  prin- 
cipally employed  in  giving  a  downward  blow,  as  in  felling  a  tree  or  in  sabre  practice. 
If  tlie  arm  is  fixed,  the  muscle  may  act  in  various  ways  upon  the  trunk  :  thus,  it 
may  raise  the  lower  ribs  and  assist  in  forcible  inspiration,  or  if  both  arms  are  fixed 
the  two  muscles  may  assist  the  abdominal  and  great  Pectoral  muscles  in  sus)H>ndiug 
and  drawing  the  whole  trunk  forward,  as  in  dimbing  or  walking  on  crutches.  [Let 
the  model  hang  by  one  arm  frnin  a  rint:  or  ]il;t(  e  his  :irm  on  your  shoulder  or  Other 
similar  support  and  pre^s  downward,  and  the  Latissimus  will  show  tincly.] 

The  Levator  an;pdi  scupuhe  raises  the  saperior  angle  of  the  scapula,  assisting 
the  Trapezius  in  bearing  weights  or  in  shrugging  the  shoulders,  whil^it  the  Rfiomhota 
muscles  cnrrv  llie  inferior  aii^de  hiiekward  and  upward,  thus  yirof|iiein'_'  :i  >lii_dit  rota- 
tion of  the  scapula  upon  the  side  of  the  chest,  the  Khomboideus  major  acting  espe- 
cially on  the  lower  angle  of  the  scapula  through  the  tendinous  arch  by  which  it  is 
inserted.  If  the  shoulder  be  fixed,  the  Levator  anguli  scapulie  im  lines  the  nei-k  to 
the  rnrre^|tondin.r  side  and  rotates  it  backwanl.  Tlio  Hlioinboid  muscles,  acting 
together  with  the  middle  and  inferior  fibres  of  the  Trupezms,  will  draw  the  scapula 
directly  backward  toward  the  spine.  [Clasping  the  hands  behind  the  occiput  and 
resisting  the  postero-laterul  movement  of  the  head,  and  shrugging  the  weighted 
shoulders  as  above,  show  the  Levator  nnguli  scapuhv  well.  'Plie  RhomlioidN  are 
best  seen  when  the  model  crosses  the  arms  behind  the  back  and  (hen  shrugs  the 
shoulders.] 

Third  Lavlu. 

Sermtus  posticus  superior.  Serratus  posticus  inferior, 

e  I   •    f  Sidenitts  capitis. 
^P^«»»"=*\si.lenius  colli. 

Disxectinti. — To  brin/i  into  view  thi>  tfiinl  Iay<^r  of  rau'-rlcB,  riMnnvf  tht^  whnU>  of  tfT*  *«ooom<I, 
t<^>ectlH>r  with  tiic  Lutis!<;inius  dorsi ;  Ity  (.iiuiii;;  throu|U!h  tlie  Levuior  anguli  Hca^mUti  utid  Itlioin- 
iKiiil  inuMcIe.H  nt-ar  tlieir  ins«;rtion,  and  rt*tlwtinjt  them  npward.  to  »»xj<o8e  th«^  S'rratus  po»tifun 
inferior,  dividiuK  the  Latinsimus  dorsi  in  tho  loiddie  by  a  verttual  inciMon  carri«d  from  its  upper 
to  ito  lower  fwrt,  and  redeeting  the  two  halvei  of  the  mtwcle. 

The  Serratus  postlcvis  superior  is  a  thin,  flat,  quadrilateral  muscle  situated  at 
the  upper  and  back  piurtof  the  thorax.  It  arises  by  a  thin  and  broad  aponeurosis 
from  tlie  litrnuK^ntum  nuchic.  and  from  llie  spinou'^  processes  of  the  la^t  eervical  aitd 
two  or  three  u^jper  dorsal  vertebrse.  Inclining  downward  and  outward,  it  becomes 
muscular,  and  is  inserted  by  four  fleshy  digitations  into  the  upper  borders  of  the 
second,  third,  fourth,  and  fifth  ribs  a  little  beyond  their  angles. 

Ki:r. ATroN>'. — By  its  stipirfr/'irf  srii'fiTn'  with  tlie  Tni pezius.  Hhomboidei,  and 
Levator  auguli  scapulas ;  by  its  deep  surface  with  the  i^plenius,  prolougationii  from 
the  Erector  spinte,  Intercostal  muscles,  and  ribs. 

The  Serratus  pootioiis  inferior  is  situated  at  the  jimction  of  the  dorsal  and 
Ininhar  regions:  it  is  of  an  irregularly  (piadrilateral  form,  broader  tlian  the  preced- 
ing, and  separated  from  it  bj  a  considerable  interval.  It  arises  by  a  thin  apoueuru.«iiii 
from  the  spinous  processes  of  the  last  two  dorsal  and  two  or  three  upper  lumbar  ver- 
tebrte,  and  from  the  interspinous  ligaments.  Passing  obi i<^uely  upward  and  outward* 
it  becomes  fleshy  iuul  divides  into  f  lur  flat  ditri?;»ti«ms,  which  are  inserted  into  the 
lower  borders  of  the  four  lower  ribs  a  little  beyond  their  angles. 

RELATlONS.~By  its  8uperfi<-ial  smface  with  the  Latissimus  dorsi,  with  the  apo- 
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iwantsi.s  of  which  its  own  aponeurotic  origin  is  inflepftraMv  l*lended;  by  its  deep  8ur- 
r.r  witli  the  lumbar  fit^cia,  tlic  En'ctor  spina?,  ribs,  and  Intercostal  muscleB.  Its 
upper  margin  i&  continuous  with  the  vertebral  aponeurosis. 

The  Vertebral  Fateia  or  AponeuroBte  is  a  thin^  fibrous  lamina  extendln,^  along 
the  whole  length  of  the  back  |uirt  of  the  thoracic  re;rion,  serving  to  bin<l  down  the 
foil'/  «'Xt»'nsr»r  Hiiisr-les  of  the  back  which  support  the  spine  and  head,  aufl  separate 
ihciH  troui  tliose  muscles  which  connect  the  spine  to  the  upper  extremity.  It  con- 
asti  of  longitudinal  and  transverse  fibres  blended  together,  forming  a  thin  lamella, 
which  is  attached  in  the  median  line  to  the  spinous  processes  of  the  dorsal  vcrtebnc, 
externally  to  the  niigles  of  the  rih<.  and  li(.lr.\v  tn  the  upper  border  nf  the  InfVrinr  ^cr- 
ratus  ami  tendon  of  origin  of  the  Latissimus  dorsi ;  above,  it  ]Hisses  beneath  liie  Ser- 
ratus  posticus  superior  and  the  Splenius  and  blends  with  the  deep  fiiscia  of  the  neck. 

Now  detach  the  iSormtuis  {>o.stii-us  superior  from  ito  origin  and  torn  it  outward,  whra  tihe 

SplcniuA  umsolo  will  he  hroufrht  into  view. 

The  Splenius  is  sit»i:iied  at  the  back  of  the  neck  and  upper  part  of  the  dorsal 
region.  At  its  origin  it  is  a  single  muscle,  narrow  and  pointed  in  form,  but  it  soon 
becomes  broader  and  divides  into  two  portions,  which  have  separate  insertions.  It 
arises  by  tendinous  fibres  from  the  lower  half  of  the  ligamentum  nucha?,  from  the 
s])inous  processes  of  the  last  cervical  and  of  the  «=ix  njiper  d<>rs;il  vertebne,  and 
fritin  the  supraspinous  ligauicut.  From  this  origin  tlie  tiohv  fibres  proceed 
obliquely  npwara  and  outward,  forming  a  broad  flat  muscle  which  divides  as  it 
ascend^  into  fv.-i  jiortinns,  the  S)donin-i  capitis  and  S]i]cnins  cnlH. 

The  Splenius  capitis  is  inserted  into  the  mastoid  process  of  tlie  temporal  bone,  and 
into  the  rough  surface  on  the  occipital  bone  just  beneath  the  superior  curved  line. 

The  Splenius  ooUi  is  inserted  by  tendinous  fasciculi  into  the  posterior  tubercles 
of  the  transvei-se  processes  of  the  three  or  fV>nr  npper  cervical  vertebne. 

The  Splenitis  is  separated  from  its  fellow  of  the  opposite  side  by  a  triangular 
interval,  in  which  is  seen  the  Complexus. 

Rklations. — By  its  9ui>t'rih  t<tl  Kurface  with  the  Trapezius,  from  which  it  is 
separated  belnw  by  the  Rh<>nil>nidei  and  the  h>erratus  pnstictis  superior:  it  i>  ( ov- 
ereU  at  its  insertion  bv  the  btcrno-mastoid ;  by  its  decjt  surface  with  the  2^pinaiis 
dorsi,  Longissimus  dorsi,  Semispinalis  colli,  Complexus,  Trachelo-mastoid,  and 
Trsnsversalis  colli. 

Nervks. — The  Splenius  and  Fiipcrinr  scrnitiis  are  supplied  from  the  external 
branch*^  of  the  posterior  divisions  oi  the  cervical  nerves;  the  interior  serratnSi 
from  the  external  branches  of  the  postoior  divisions  of  the  lower  dorsal  nerves. 

Actions. — The  Serrati  are  respiratory  muscles.  The  Sernitus  posticus  superior 
elevntes  the  ribs:  it  is  therefore  an  in-piiatory  iTin«<'le;  while  the  Serratus  inferior 
draws  the  lower  ribs  downward  and  backward,  and  thus  elougatai  the  thorax.  It 
also  fixes  the  lower  ribs,  thtis  aiding  tbo  downward  action  of  the  diaphragm  and 
resisting  the  tendency  which  it  has  to  draw  the  lower  ribs  upward  and  fora'ard.  It 
must  tlierefiHc  !•(•  rcirardt  il  as  :i  muffle  of  inspiration,  though  by  «oTne  anatomists 
it  has  been  considered  an  expinuury  muscle.  This  muscle  is  also  probably  a  tensor 
of  the  vertebral  aponeurosis.  The  Splenii  muscles  of  the  two  sides,  acting  together, 
draw  the  head  dirtntly  backward,  assisting  the  Trapezius  and  Complexus;  acting 
separately,  they  dni\\  tin-  Ik  ad  to  one  or  the  other  sifjf  and  sliL'btly  rotate  it,  turn- 
ing the  face  to  the  same  side.  They  also  assist  in  supporting  the  head  in  the  erect 
position. 

Fourth  Later. 
Sacral  and  Lumbar  Regiem.  Cerr!f<il  Jief/ion. 

Erector  spinie.  f'ervicalis  aseendens. 

horml  Jicgion.  Transversalis  colli. 

Sacro-lumbali!!.  Trachdo-mastoid. 
Musculus  Hcces^rius  ad  sacro-liunbalem.  Complexus. 
Lonjrissimus  dorsi.  Bi venter  cervicls. 

Spinalis  iloxn.  Spinalis  colli. 
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Dis^irtimi. — To  expofw'  the  iiuiM  le«  of  the  fourth  layer  n  inovi-  ontin-ly  the  St-rrufi  iiin!  the 
vertebral  and  luwb«x  fasciae.  Thon  detsuh  the  Splemius  by  separating  lu  attachment  to  the 
■pinoiM  prooflflMB  and  refleoting  it  outward. 

The  Braotor  apinee  (Fig.  301)  and  its  prolongations  in  the  dorsal  and  cervical 

regions  fill  up  the  vertebral  groove  on  endi  i-iilc  ')f  the  ««pine.  It  is  covered  in  the 
lumbar  region  by  the  lumbar  faiioia,  in  the  dorsal  r(  ^inti  by  the  Serrati  muscles  au«i 
the  vertebral  fiiscia,  and  in  the  cervical  region  by  ;i  luyer  of  cervical  fascia  con> 
tinue<l  beneath  the  Trapezius.  This  large  muscular  and  tendinous  mass  varies  in 
size  and  ftnirture  at  dilTcniit  parts  of  the  spine.  In  tho  safnil  rei?i<m  the  Erector 
spinic  is  narrow  and  pointed,  and  ita  origin  chiefly  tendinous  in  .structure,  in  the 
lumbar  region  the  muscle  becoraee  enlarged,  and  forms  a  large  fleshy  mass.  In  the 
dorsal  region  it  subdivides  into  two  parts,  which  gradually  diminish  in  size  as  they 
ascend  tn  Ix-  inserted  into  the  vertebrn?  and  rilis.  and  are  rrnulually  lost  in  the  cer- 
vical region,  where  a  number  of  special  muscles  are  superadded:  these  are  con- 
tinued upward  to  the  head,  and  support  it  upon  the  spine. 

The  Erector  ^|iiii:e  ai  ists  from  the  sacro-iliac  groove,  and  from  the  anterior  sur- 
face of  a  very  broad  an<l  tlH<-k  t(*nd(>n.  which  is  attache<l  internally  to  the  opines  of 
the  sacrum,  to  the  spinous  processes  of  the  lumbar  and  two  or  tlaee  lower  di>rsal 
vertebrtef  and  to  the  supraspinous  ligament;  externally  (o  the  back  part  of  the  inner 
lip  of  the  crest  of  the  ilium,  and  to  the  seri«j  of  eminences  on  the  posterior  jwirt 
nf  tlie  sacrum  which  represent  the  transverse  procespc^.  where  it  Mends  with  the 
great  sacro-sciatic  ligament.  The  muscular  fibres  form  a  single  large  fleshy  mass, 
bounded  in  front  by  the  tnmsverse  processes  of  the  lumbar  verftebne,  and  by  the 
middle  lamella  of  the  aponeurosis  of  origin  of  the  Tran«versa]i>  niU'^ele.  Op]io- 
sitc  the  last  rib  it  divides  into  two  parts,  the  Sacro-lumbalis  and  the  Longissimus 
dorsi. 

The  Baoro-lambaUs  (Ilio-ccstalts),  the  external  and  smaller  ]>orti(>n  of  the 
Erector  spinte.  is  inserted  by  six  or  sevc-n  flattened  tendons  int.)  the  anirles  of  the 
six  or  seven  lower  ril)s.  If  this  muscle  is  reflected  outward,  it  will  be  seen  to  be 
reinforced  by  a  series  of  nmscular  slips  which  arise  from  the  angles  t)f  the  ribs:  by 
means  of  tliese  the  Sac  rod  urn  balls  is  continued  upwanl  to  the  upper  ribs  and  the 
cerviral  portion  <.f  the  spine.  The  arre,«<?nrv  portions  form  two  additional  muscles, 
the  Musculus  accessorius  and  the  Cervicalis  aacendeus. 

The  Musculus  aoceesorius  ad  uoro-lumbalem  arises  by  separate  flattened 
tendons  from  the  angles  4^  the  six  lower  ribs;  tlu'st^-  liecomc  muscolar,  and  are 
finally  inserted  l>y  s(>par:itf  tiMid'ms  into  tlie  anodes  id"  the  six  upper  ribs. 

The  GervicaliB  ascendeua  '  ls  the  continuation  of  the  Accessorius  upward  into 
the  neck  ;  it  is  situated  on  the  inner  side  of  the  tendons  of  the  Accessorius,  arising 
from  the  angles  of  the  four  or  five  upper  ribs,  and  is  inserted  by  a  series  of  slender 
tendon?  into  the  yiosterior  tubercles  of  the  transverse  processes  of  the  fourth,  fifth, 
and  sixth  cervical  vertebrae. 

The  LonginimuB  dorsi,  the  inner  and  larger  portion  of  the  Erector  spinte, 
arises,  with  the  Sacro-lumbalis,  from  the  common  origin  above  described*  In  the 
hunbar  retrion.  where  it  is  as  vet  Idendcd  with  the  Sacro-lumbalis.  some  of  the 
fibres  ai'e  attached  to  the  whole  length  of  tlie  posterior  surface  of  the  transverse 
processes  of  the  lumbar  vertebne,  to  the  tubercles  at  the  back  of  the  articular  pro- 
cesses, and  to  the  middle  layer  of  the  aponeurosis  of  origin  of  the  Transversalis 
abdominis  mu.scle.  In  the  dorsal  region  the  Tjongissimus  dorsi  is  inserted  l>y  long 
thin  tendons  into  the  tips  ot  the  transverse  processciS  of  all  the  tlorsal  vertebrae,  and 
into  from  seven  to  eleven  of  the  lower  ribs  between  their  tuberolee  and  angles. 
This  muscle  is  continued  upward  to  the  cranium  and  cervical  portion  of  the 
spine  by  means  of  two  additional  muscles,  the  Transversalis  colli  and  Tracheio- 
mastoid. 

The  Traosvenwlis  ooIU  (or  oerviols),  placed  on  the  inner  mde  of  the  Longis- 

'  This  muscle  is  »<>nieti met*  oalltnl  '■  (  crviralix  ilcscvndtftis."  The  student  should  WWClillxr  thai 
tli«M  long  rnutdw  tak«  tb«ir  fix«d  point  trom  above  or  fttm  bolow,  aooordiag  to  cirauMlatMM, 
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aitntts  (iorKi,  arises  by  long  thin  ti'ivbns  from  the  suminits  of  the  tran^ven^e  pro* 
cesses  of  tho  six  n)>)>or  (lor-ijil  vertebrre.  and  is  inserted  by  similar  ten(ion<=  info 
the  posterior  tubercles  of  tiie  transversMj  proccii»c»  of  the  cervical  from  the  set-oiui 
to  the  Bixth. 

The  Traobelo-znaetoid  lies  on  the  inner  side  of  the  preceding,  between  it  and 
the  Com|dcxiH  mu^i  U-.  It  arises  by  four  tendons  frotn  tlie  tr.ui-\ crs*"  processes  of 
the  third,  fourilu  liftii,  and  sixth  (ion>:tl  vertebrae,  and  by  additional  separate  ten- 
dons from  the  articular  proce»f)es  of  the  three  or  four  lower  cervical.  The  fibres 
form  a  small  raiisele  which  ascends  to  be  in^i-rtcd  into  the  posterior  niur^riit  of  the 
mastoid  process,  beneath  the  Splenius  and  kSterno-mastoid  muscles.  This  small 
rou$clc  is  almost  always  crossed  by  u  tendinous  intersection  nt\.«  its  insertion  into 
the  maetoid  procera. 

The  Spinalis  dorsi  (•i)iiii'>cts  the  spinous*  procf-c^  the  ii|i|vcr  Inniliar  ;iiid  tlie 
dor-sal  vcrtebne  together  by  a  series  of  muscular  and  tendinous  slips  winch  are  inti- 
mately blended  with  the  Lonijissimus  dorsi.  It  is  situated  at  the  inner  side  of  the 
Longissinius  <lorsi.  arising  by  three  or  four  tendons  from  the  spinous  processes  of 
the  first  two  lumbar  nnd  the  last  two  dorsal  vcrtcbrn' :  tlie^'^o,  uniting,  form  a  <^mall 
muscle  which  is  inserted  by  sepanUe  tendons  into  the  spinous  proce^wes  of  the  doriMtl 
vertebrie,  the  number  varying  fn»m  fottr  to  eight.  It  is  intimately  united  with  the 
Semispinalis  dorsi.  which  lies  beneath  it. 

Tlic  Spinalis  colli  is  a  small  nniscle  connecting  togcrht  r  the  ^jiinous  processes 
of  the  cervical  vertebrae,  and  analogous  to  the  Spinalis  dorsi  in  the  dorsal  region. 
It  varies  considerably  in  its  size  and  in  its  extent  of  attachment  to  the  Tertebne, 
not  oidy  in  different  bmlies.  but  on  the  two  sides  of  the  same  body.  It  u.sually 
arises  l»v  fle>liv  or  ten<linous  slips,  varying  fioin  two  to  four  in  number,  from  the 
spinous  processes  of  the  fifth,  sixth,  and  seventh  cervical  vertebnc,  and  occa.sionallj 
from  the  first  and  second  dorsal,  and  is  inserted  into  the  spinous  procees  of  the  axis, 
and  occasionally  into  Uie  spinous  process  of  the  two  vertebne  below  it.  This  mus* 
de  was  foun  1  absent  in  five  cjuses  out  nf  twenty-four. 

The  Ck>mplexus  is  a  broad,  thick  muscle  situated  at  the  upper  and  back  part  of 
the  neck,  beneath  the  Splenius  and  internal  to  the  Transversalis  colli  and  Trachclo> 
mastoid.  It  arises  by  a  series  of  tendons,  about  .seven  in  immber,  from  il  nps  of 
the  transverse  pro-  esscs  of  the  upper  three  dorsal  aiul  seventh  cervical,  and  from 
the  articular  processes  ul  the  three  cervical  al>ove  tliis.  The  ten<ions  uniting  form 
a  broad  muscle  which  pa>se!>  obliquely  uftward  and  inward,  and  is  inserted  into  the 
innermost  depression  between  the  two  <  urviHi  lines  of  the  occipital  bone.  This  muscle 
about  its  middh'  i<i  tntvcr-ed  by  a  transverse  tendinous  intersection. 

The  Biventer  cervicis  is  a  small  fasciculus  situated  on  the  inner  side  of  the  pre- 
ce<ling.  and  in  the  utajority  of  cases  blended  with  it;  it  has  received  ita  name  from 
having  a  tendon  intervening  between  two  fleshy  bellies.  It  is  sometimes  described 
as  a  .separate  mti«t  le,  arising  bv  from  two  to  four  t«»iidinons  slips  frojn  tVie  transverse 
proccs.Hes  of  as  many  of  tbf  u|iper  dorsal  vertebra*,  and  inserted  on  ilic  inner  side  of 
the  Coraplexus  into  the  superi<»r  curviHl  line  of  the  occipital  bone. 

Relations. — The  muscles  of  the  fourth  layer  arc  '•iHind  down  to  the  vertebne 
nn<]  ribs  in  the  dorsal  and  lumbar  regions  by  the  lumltar  and  vertebral  fascine.  The 
inner  part  covers  the  nnisdcs  of  the  fifih  laver.  In  the  neck  they  are  in  relation  by 
their  superficial  nurfoff  witli  the  Trapezius  and  Splenius — by  their  rA  '/<  «tir^aee 
with  the  Semispinalis  dorsi  and  colli  and  the  llecti  and  nMiipii,  The  l>i\ enter 
cervicis  is  separated  from  its  fellow  of  the  opposite  side  by  the  ligamentum  nucha;, 
and  the  Complexus  from  the  Semispinalis  colli  by  the  profunda  cervicis  artery,  the 
princepS  cervicis  artery,  and  branch<'s  of  the  post<'rior  cervical  plexus  of  nervea. 

NEttVt:«. — Till'  Ert-rtor  s]>itia-  and  \\-  -iibdi \  i-'ion^  in  tlic  d'ir>al  region  are  sup- 
plied by  the  external  branches  of  the  posterior  divisions  of  the  lumbar  sind  doival 
nerves ;  the  Cervicalis  ascendens,  Transversalis  colli,  Tradielo-mastoid,  and  Spinalb 
colli,  by  the  external  bmnches  of  the  post(>rior  divisions  of  the  cervical  nervee; 
the  Comnloxus.  by  the  internal  bninc!i< '  (.f  the  posterior  divisions  of  the  cervical 
nerves,  the  suboccipital,  and  great  occipital. 
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Fifth  Later. 

Semispinalis  dorsi.  Extensor  n>cc)fiis. 

Semispinalii*  colli.  Imcrtran.sversiilt's. 

MuUifidus  spins.  Rectus  capitis  posticus  major. 

Rotatores  spins.  Rectus  capitis  posticus  minor. 

Sijprn«pin?>1cs,  Ohliqmts  cnpitis  sii])i'ri()r. 

liiUT.spinales.  Obliquus  capitis  inlerior. 

Disxtrtinn. — Uemovc  the  nm^clcM  of  thr  pwedini;  layer  by 'iividiiiL'  iiinl  turnirifj  nnlflf  tho 
CotDplt'Xuti,  Uu-n  detaching  the  ."^ijiualif*  aii<l  L«»nirissiinu8  dorsi  from  thfir  uttachments,  dividing 
tfae  Erector  spinn3  at  its  connoetinn  Ih'Iow  to  the  muthI  und  luinbur  kdIiim  and  turning  it  out* 
wurd.  The  maacles  filling  up  the  interval  between  the  spinous  ana  tran»veree  prooeases  ara 
then  pxposed. 

Til.  SemiBpinales  muscles  (Fig.  801)  connect  the  transverse  nnd  articular  pro- 
cess's to  tiie  spinous  processes  of  the  vertebni?,  exteuUiog  from  the  lower  part  of 
the  dorsal  region  to  the  upper  part  of  the  cervical. 

The  fiemispinaliB  dorsi  consists  of  thin,  narrow,  fleshy  fasciculi  interposed 
betveen  tendons  of  considerable  length.  It  arises  by  a  scries  of  small  tendons 
from  the  transverse  proc(>sses  of  the  lower  dorsal  vcrfrliite,  from  the  tenth  or 
eleventh  to  tlie  fifth  or  sixth,  ami  is  inserte<l  hv  five  or  six  tendons  into  the  spinous 
processes  of  the  upper  four  dorsal  and  lower  two  cervical  vertebrSB. 

The  Semiapiiialis  colli,  thicker  than  tlu  preceding,  arises  by  a  series  of  tendin- 
ous and  fleshy  points  from  the  transverse  processes  of  the  upper  four  dorsal  vertebrae 
and  from  the  nrriciilar  procesFtes  of  tlie  lower  four  cervical  vertebra?,  and  is  inserted 
into  the  spinous  jirocessos  t»f  four  tcrviral  vertebrie  from  the  axis  to  the  fifth  cer- 
vical. The  fa.sciculus  connected  with  the  axis  is  the  largest,  and  chiefly  muscular  in 
structure. 

Relations. — By  their  mperjieial  tturface  from  below  upward  with  the  Longis- 
simus  dorsi.  Spinalis  dorsi,  Splenius,  Coniplexus,  the  profunda  cervicis  artery,  the 

princf'ps  cervici?!  artorv.  and  the  internal  branches  of  the  posterior  divisions  of  the 
first,  jsecond,  and  third  cervical  nerves ;  by  their  deep  gur/ace  with  the  Multitidus 
spinas. 

The  Mnltiildus  spinse  consists  of  a  number  of  fleshy  and  tendinous  fasciculi 

which  fill  np  the  groove  on  either  side  of  the  spinous  processes  of  the  vertebras 
from  the  sacrum  to  the  axis.  In  the  sacral  re<rion  those  fasrinili  arise  from  the 
b.ick  of  the  Hju-nmi  as  h)\v  as  tlio  fourth  sacnil  foramen,  und  fron>  tlic  ajKtiK'iirosis 
of  origin  of  the  Erecior  s[)iniu ;  in  ilie  iliac  region,  from  the  inm  i  ^iurfllce  of  the 
posterior  superior  spine  of  the  ilium  and  posterior  sacro-iliac  ligaments;  in  the 
lumbar  and  cervical  r^ions,  from  the  articular  processes;  and  in  the  dorsal  region, 
from  the  tmnsverse  proces.ses.  Eac  h  fasciculus,  a.«eending  oliliqnely  upward  and 
inwanl.  is  inserted  into  the  lamina  ami  whole  length  of  the  .spiimus  process  of  one 
of  the  vertebrje  above.  These  iitsciculi  vary  in  length :  the  most  superficial,  the 
longest,  pass  from  one  vertebra  to  the  third  or  fourth  above ;  those  next  in  order 
pass  from  one  vertebra  to  the  second  or  third  above ;  whilst  the  deepest  connect  two 
contiguous  vertebrae. 

Relations, — By  its  nuperjivinl  mrffirc  with  the  Longissimns  dorsi,  spinalis 
dorsi,  Seraispinalis  dorsi,  and  Semispiiuilis  colli ;  by  its  deep  surface  with  the  1am- 
ime  and  spinous  processes  of  the  vertebrte  and  with  the  Rotatores  spinte  in  the 
'iorsal  resion. 

The  Botatores  spinas  are  found  only  in  the  dorsal  region  of  the  spine,  beneath 
the  Mnltifidtis  spinfr :  they  are  eleven  in  number  on  each  side.  Each  muscle 
is  small  and  somewhat  quadrilateral  in  form;  it  arises  from  tlie  upper  and  hack 
part  of  the  transverse  process,  and  is  inserted  into  the  lower  border  and  outer 
sorface  of  the  lamina  of  the  vertebra  above,  the  fibres  extending  as  far  inward  as 
the  root  of  the  spinous  process.  The  first  is  found  between  the  first  and  second 
dorsal;  the  last,  between  the  eleventli  ami  tuelftli.  Snmetinies  the  number  of  these 
Dittscles  is  diminished  by  the  absence  of  one  ur  mure  trom  the  upper  or  lower  end. 
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The  SupraepinaleB  consist  of  a  series  of  fleshy  bands  wbich  lie  on  the  spinoitt 

processes  in  thf  (••'rvical  region  of  the  spine. 

The  Intorspinalea  are  short  muscular  fasciculi  placed  in  pairs  between  the  spin- 
ous procesaes  of  the  contiguous  vertebrie.  In  the  ct-n^irai  reffhn  they  we  most  dis- 
tinct, iir.d  consi^'t  of  six  pairs,  the  first  being  situatcil  botwt'Oti  tin-  axis  and  third 
vertebra,  and  the  last  between  the  last  cervical  and  the  first  dorsal.  They  arc  small 
narrow  bundles,  attached  above  and  below  to  the  apices  of  the  spinous  processes. 
In  the  dorsal  rtgion  they  are  found  between  the  first  and  second  vertebne.  and 
occasionallv  bctwcoii  tlio  second  and  tliird,  and  below  bt'twccii  tlu>  flcvt'Htli  and 
twelfth.  In  the  lumbar  reijion  there  are  four  pair*  of  these  muscles  in  the  iutervaJb 
between  the  five  lumbar  vertebrae.  There  is  also  oeeasionaUy  one  in  the  interspin- 
ons  space,  between  the  last  dorsal  and  first  lumbar  and  between  the  fifth  lumbar 
and  the  sacrum. 

The  Extenaor  ooooygis  is  a  slender  muscular  fasciculu-s  occasionally  present 
which  extend.^  over  the  lower  part  of  the  posterior  stn-ftce  of  thesaenim  and  coccyx. 
It  arises  by  tendinous  'fibres  from  the  la«t  bone  of  the  sacrum  or  first  piece  <^  the 

coccyx,  and  passes  downward  to  }»e  inserted  into  the  lower  part  of  the  mccvx.  It 
is  a  rudiment  of  the  Extensor  muscle  of  the  caudal  vertebrae  which  exists  in  some 
animals. 

The  Intertraasyersalea  are  small  muscles  placed  between  the  transverse  pro- 

cesses  of  the  vertebrae.  In  the  crrriral  reffion  they  are  mmi  developed,  consisting 
of  two  rounded  muscular  and  tendinous  fasciculi  winch  pass  between  the  anterior 
and  posterior  tubercles  of  the  transverse  processes  of  two  contiguous  vertebtie, 
separated  from  one  another  by  the  anterior  branch  of  a  cervii  al  nerve,  which 
lies  in  the  groove  between  them,  and  by  the  vertebral  artery  and  vein.  In  this 
leeion  there  are  seven  pairs  of  these  muscles,  the  first  being  between  the  atlas 
and  axis,  and  the  Itet  between  the  seventh  cervical  and  first  dorsal  vertebns.  In 
the  dorsal  region  they  are  least  developed,  consisting  chiefly  of  rounded  tendinous 
cords  in  the  intertransverse  spaces  of  the  upper  dorsal  vertebrae;  but  hetwc-en  the 
transverse  proc^jses  of  the  lower  three  dorssd  vertebrje  and  the  fiwt  luiubar  they 
are  muscular  in  structure.  In  the  htmhar  region  they  are  four  in  number,  and 
consist  of  a  single  muscular  layer  which  occupies  the  entire  interspace  between  the 
transverse  processt-s  of  the  Itjwer  lumbar  vertebra-,  whilst  those  between  the  trans- 
verse processes  of  tlie  up|>cr  lumbar  are  not  atlttched  to  more  tbaa  hulf  the  breadth 
of  the  process. 

Tlio  RecttiB  capitis  posticus  major  arises  Ity  a  pointe<l  tendinous  origin  from 
the  spinous  process  of  the  axis,  and,  becoming  broswler  :ls  it  ascends,  is  inserted 
into  the  inferior  curved  line  of  the  occipital  Iwne  and  the  surface  of  bone  imme- 
diately below  it.  As  the  muscles  of  the  two  sides  ascend  upward  and  outward,  they 
leave  ])et\vcen  them  a  triangular  apace  in  which  are  seen  the  Recti  capitis  poetici 
minores  muscles. 

Relations. — By  its  iuperfided  awrfaee  with  the  Oom|)le\us,  and  at  its  insertion 
with  the  Superior  oblique;  by  its  deep  turface  with  the  {Ktsterior  areh  of  the  atlas, 

the  po-^fcviiM-  fn'<  ipito-ath>iil  li'jament,  and  part  of  the  occi]Mtal  hone. 

The  Rectus  capitis  postictis  minor,  the  smallest  of  the  four  muscles  in  this 
region,  is  of  a  triangular  shape:  it  arises  by  a  narrow  pointed  tendon  from  the 
tubercle  on  the  |)osterior  arch  of  the  atlas,  ami.  becoming  broader  as  it  asi  .  ink.  is 
inserted  into  the  rough  surf  icc  beneath  the  infcrinr  rurvr.l  line  nearly  as  £fur  as  the 
foramen  magnum,  n^rer  to  the  middle  line  than  the  preceiiing. 

RBi.ATlONS.~By  its  mtft^f^^'nl  mtrfae*  with  the  Complexus  and  Rectus  capitis 
posticus  major;  by  XtAdeeji  xiirf<i'-*'  with  the  posterior  occipito-atlold  lig^unent. 

The  Obliquus  capitis  inferior,  the  larger  of  the  two  Oblique  muscles,  arises 
from  the  apex  of  the  ^[)llto(is  process  of  the  axis,  and  |>asse8  almost  horizontally  out- 
ward  to  be  inserted  into  the  lower  and  back  part  of  tilie  transverse  process  of  the  atlas. 

Relations. — By  mtpnfieial  mrfare  with  the  Complexus,  and  with  the  porto* 
rior  branch  of  the  second  cervical  nerve  which  cros^ses  it;  by  its  deep  eurfoee  with 
the  vertebral  artery  and  posterior  utio-axoid  ligament. 
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The  Obliquus  capitis  superior,  narrow  below,  whlc  niul  expanded  above,  arises 

bv  f.'iulinfni^  fibres  from  the  upper  surface  of  tlie  transverse  procefs  of  tlie  Jitlnn, 
^omjii»  with  the  insertion  of  the  preceding,  and,  passing  obliouely  upward  and 
inwardT  is  inserted  into  the  occipital  bone  between  the  two  curvea  lines  external  to 
the  Coiiijilcxus.  Between  the  two  oblique  muscles  and  the  Rectus  posticus  major  a 
trianu'iilar  interval  exists  in  which  are  seen  the  vertebral  artery  and  the  posterior 
branch  of  the  suboccipital  nerve. 

Relations. — By  its  mperfii^ial  twrface  with  the  Complexns  and  Tradielo<nia»> 

toid ;  bv  its  deep  surface  with  the  ]>o<t<'ri()r  (iccipito-atliii.I  li<:aTnrnt. 

Nerves. — The  Semispinalis  doi-si  and  Kotatores  spina*  are  supplied  by  the  inter- 
nal branches  of  the  posterior  divisions  of  the  dorsal  nerves ;  the  Semispinalis  colli, 
Supraspinahta,  and  Interspinales,  by  the  internal  branches  of  the  posterior  divisions 
of  the  (•••rvical  nerves;  the  Iiitertrnn'iversalos.  by  the  internal  branches  of  the  pos- 
terior divisions  of  the  cervical,  dorsal,  and  lumbar  nerves ;  the  Multifidus  spinse,  by 
the  same,  with  the  addition  of  the  internal  branches  of  the  posterior  divisions  of  the 
saeral  nerves.  The  Rc<  ti  and  Obliqui  muscles  are  all  supplied  by  the  suboccipital 
nerve;  the  Inferior  oblique  is  also  supplied  by  the  great  oct  ipital  nerve. 

Actions. — The  £reotor  spinse,  comprising  the  Sacro-lumbalis  with  its  accessory 
muades,  the  Longissttnus  doni,  and  Spinalis  dorsi,  serves,  as  its  name  implies,  to 
maintain  the  spine  in  the  erect  f>osture;  it  also  serves  to  bend  the  trunk  backward 
when  it  is  required  tn  counterbalance  the  influence  of  nny  weight  at  tb(>  front  nf 
the  body ;  as,  for  instance,  when  a  heavy  weight  is  siis))ended  from  the  neck  or 
wb«n  there  is  any  great  abdominal  development,  as  in  pregnancy  or  dropsy :  the 
peculiar  gait  under  such  circumstances  depends  upon  Um  Spine  bang  drawn  back- 
Ward  by  the  counterbalancing  action  of  the  Erector  ppin.-p  muscles.  [Let  the  model 
bend  forward  and  slowly  lift  a  heavy  weight  from  the  floor.  Watch  the  Erector 
spinsft  mass  spring  into  marked  rounded  relief  until  he  is  entirely  erect  and  bal- 
anctnl,  when  ii  qmckly  subsides.]  The  muscles  which  form  the  continuation  of  the 
Erector  spinse  upward  steady  the  head  ami  neck  and  fix  them  in  the  upright  posi- 
tion. If  the  Sacro-lumbalis  aod  Longissitaus  dorsi  of  one  side  act,  they  serve  to 
diaw  down  the  chest  and  spine  to  the  eorresponding  side.  The  Cervicalis  awen- 
den.s,  taking  its  fixed  point  from  the  cervical  vertebnc,  elevates  those  ribs  to  ulTu  h 
it  is  attached.  Tlu-  ^Inltifidlls  spime  acts  .=ticec!5sively  upon  the  difTcrent  parts  of 
the  spine;  thus,  the  sacrum  furnishes  a  iixed  point  from  which  the  fa.>^ciculi  of  this 
mnsele  act  npon  the  lumbar  r^on ;  these  then  become  the  fixed  points  for  the  fas> 
ciculi  moving  the  dorsal  region,  and  so  on  throughout  the  entire  length  of  the  spine: 
it  is  by  the  succP'^sive  contraction  and  relaxation  of  the  separate  fasciculi  of  tbiM  and 
other  muscles  thai  ihe  spine  preserves  the  erect  |)08ture  without  the  fatigue  that 
vonld  necessarily  have  been  produced  had  this  )K)sition  been  maintained  by  the 
action  of  a  single  muscle.  The  ^rnltifidiis  spinjw  bc>i<les  proservin;!  tlie  ereet  j»osi- 
tion  of  the  spine,  serves  to  rotate  it,  so  that  the  front  of  the  trunk  is  turneil  to  the 
side  opposite  to  that  from  which  the  muscle  acts,  this  mu.scle  being  assisted  in  ita 
action  by  the  Obli<|nuH  vxterniis  abdominis.  The  Complexi,  the  analogues  of  the 
Multifidus  ,spin;c  in  the  iieek.  i!iaw  the  head  direetly  back^varfl ;  if  one  muscle  acts, 
it  draws  the  head  to  one  side  and  rotates  it  so  that  the  face  is  turned  to  the  opposite 
side.  The  Rectus  capitis  posticus  minor  and  the  Superior  oblique  draw  the  head 
backward ;  and  the  latter,  tVom  the  oblicjuity  in  the  direction  of  its  fibres,  may 
turn  the  fare  to  the  opposite  side.  The  l\ertti';  cnjiitis  posticus  major  :tnd  the 
Obliquus  inferior  rotate  the  athis,  and  with  it  the  cranium,  round  the  odontoid 
proee»,  and  turn  the  face  to  the  nune  side. 
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The  mnscles  in  this  re^on  are  the 
Obliquus  extemus. 
Obliquus  intemus* 
Trans  versalis. 


Keetus, 
Pyraniidalis. 
C^uadraius  lumborum. 
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fyifffr  frryn  (FiiT-  ^02). — Tn  iltssfi'f  ihc  iiVicinminnl  mii>i  Ic."  ninko  a  vrrtii  il  iiirisiiiii  fnitii  tlu> 
i'n!<itorm  e(irttlu<:t'  U)  itie  |iuU*.><.  ,i  si'coii4  iiiciHioii  Iroiti  thv  uiiihiliuiis  obliqii<jiv  u|ivva('il  mni  uut' 
Wiinl  to  th«  ouUT  surfacrc  of  thi-  i-host.  tt«  hijrh  ti.s  tho  lower  Umlor  of  the  fifth"  or  sixth  rib,  and 
a  third,  commoncin^  midway  hetwei'n  tlie  uinbilieu!«  ami  puhi>«!,  trun.«ver8el}r  outward  to  the 
anterior  wiporior  iliac  sipine  and  aion^  the  crest  of  th<»  ilium  m  far  a»  >t«  posterior  third.  Then 
rcflei  t  the  thr-  i'  fl;ips  iiu-ludi-d  l>etwt>eii  lln'S4»  incisions  from  within  tn]  in  thi*  Vixwn  of  (lin  t-- 
tiuu  of  the  mu.si'iilar  fibre».  If  necvKiuu-y,  tho  abdominal  mu»cle8  mu,}  bv  niiMle  tense  intlat^ 
ing  the  peritoneal  cavity  tbroogb  the  ambilieua. 

The  Superficial  Fascia  of  the  ahdomtMi  consists  over  the  greater  part  of  the 
ahdominal  wull  of  a  ^in^U'  layer  of  fascia,  whidi  contain!^  a  \ariahle  amount  of  fat; 
but  aa  this  laj^er  apjiroaches  the  groin  it  is  easily  (Uvisil)le  into  two  layers,  of  which 

the  superficial  one  is  fatty,  and  is  continuous  with 
the  aubcuta neons  fat  in  ilic  n[>]>er  part  of  tlie  ali- 
(Innu'Ti  :nul  in  the  tliiirli:  the  (iccper  l.iyer  is  tliin- 
ner  and  more  mctubrunouh  in  character,  and  is 
!«epnrated  from  the  auperfieial  one  hy  the  stibcuta* 
ne<ius  vessels.  Above  it  b  continuous  with  the 
snj»erficial  fa«rin  over  the  rest  of  the  trunk,  hut 
heluw  it  blends  with  the  fa^ia  lata  of  the  thigh 
a  little  below  Poupart's  ligament,  and  below  and 
internally  it  is  continued  to  the  penis  and  scro- 
tutu,  where  it  becomes  very  thin  and  reaches  the 
perineum.  Th'»  fascia  will  he  described  wore 
particularly  in  connection  with  the  sobject  of  the 
aurgieal  anatomy  of  inguinal  h^ia,  tO  which  tho 
Student  in  rcfcrr<Hl. 

The  [Obliquua  eztemtiB  abdominis]  Bx- 
temal  or  Deftoendinff  Oblique  Mnaide  (Fig. 

80:1)  is  situated  on  the  side  and  fore  part  of  the 
abdomen,  l>oinij  tlu^  larfjest  and  the  niosit  super- 
ficial of  the  three  Hat  uiu-cles  in  this  region.  It  is 
broad,  thin,  and  irre;:ularly  quadrilat^l,  its  nus- 
eutar  portion  oecupyiiiL^  the  side,  its  aponeurosis 
the  anterior  wall  o|"  ihc  abdomen.  It  arise*"  hv 
eight  tieshv  di;rits«tinits  from  the  external  surface 
and  lower  borders  of  the  eight  inferior  ribs;  these 
digitations  are  arranged  in  an  obli<|ue  line  running  downward  and  backward,  the 
upper  ones  being  attarhed  close  to  the  cartila;:«*s  of  the  mrrcspondinj;  riVt^:  the 
lowest  to  the  apex  of  the  eartilagc  of  the  lust  rib;  the  iniei mediate  ouaa  to  the  ribs 
at  some  distance  from  their  cartilages.  The  five  superior  serrations  increase  in  sise 
from  above  downwar  l,  ami  are  receive<l  between  corresponiling  prtK'csses  of  the  Ser- 
ratus  m.'i«i;nus:  the  tiiree  lower  ones  diminish  in  size  from  above  downward,  receiv- 
ing between  them  corresixtnding  processes  from  the  Latissimus  dorsi.  From  these 
attachrarats  the  fleshy  fibres  proceed  in  various  directions.  Those  from  the  lowest 
ribs  pass  ncarlv  vertically  downward,  to  lie  in««^rted  into  the  antcriMr  half  of  the 
outer  Up  of  tlie  crest  of  the  ilium;  the  middle  and  upper  fibres,  directed  downward 
and  forward,  terminate  in  tendinous  fibres,  which  spread  out  into  a  broad  aponeur- 
osis. This  aponeurosis,  joined  with  that  of  the  opi)ositc  muscle  along  the  mcilian 
line,  cov(>r-;  tlie  whole  <if  the  front  of  flic  al»i]oiiirii  ;  alioNe.  il  i--  rnnnected  with 
the  lower  border  of  the  I'lHitoralis  major;  below,  it^  hbres  are  closely  aggregated 
together,  and  extend  obliu  uely  across  from  the  anterior  superior  spine  of  the  ilium 
to  the  spine  of  the  os  pubis  and  the  linea  ilio*pectinea.    In  the  median  line  it 

interlfiees  M  itli  tlie  apotieiiro-iis  of  the  opposite  mus<  I*-,  f- innin:!  tho  Unea  alba^ 
and  extends  from  the  enfiform  cartilage  to  the  sj'mpliysis  pubis. 

That  portion  of  the  aponeurosis  which  extends  between  the  anterior  stipefior 
spine  of  the  ilium  and  the  .spine  <rf  the  os  pubis  is  a  broad,  stout  band  fohled  inward, 

and  eon* inuoji>i  below  with  t!i»<  fa-^eia  lata  ;  it  in  called  Poupart's  lig-ament  [and 
is  one  of  the  most  important  landmarks  of  the  abdomen  and  thigh  J.    The  portion 
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which  is  rcflectcil  frojii  T'oiiprirt's  lijramcnt  on  to  the  pectineal  line  is  called  (Ihnlwr- 
nat't  ligament.^  From  the  |M>int  of  attachment  of  the  latter  to  the  pectineal  line  a 
few  fibres  pass  upwanl  and  inward,  behind  the  inner  pillar  of  the  ring,  to  the  liuea 
alba.  They  diverge  a»  they  uoend,  md  form  a  thin,  triaagular,  fibrous  band  which 
is  called  the  triiirh/iiJ''r  Uganwnt. 

In  the  aponeuro.si!^  of  the  External  oblitiue,  immediateljr  above  the  crest  of  the 
00  pub  in.  in  a  trianfri'l&r  opening,  the  exUmal  ahdommal  rwg<,  formed  by  a  separa- 


Fio.303. 


The  Sxienuii  Oblique  M  oiele. 


tkm  of  ihe  fibres  of  the  aponeurusis  in  this  sitaation :  it  serves  for  the  transmission 
of  the  s[)ennatic  cord  in  thr  inah'  and  the  round  liLraineiit  in  the  fcnialc.  This  open- 
ing is  directed  obliquely  upward  and  outward,  and  corresuouds  with  the  course  of 
the  fibres  of  the  aponeurosis.  It  is  bounded  bdow  by  the  owl  of  the  os  pubis; 
above  by  some  cnrred  fibres,  whioh  pass  across  the  aponeurosis  at  the  upper  angle 

'  All  thcM  psfti  will  be  fbnnd  mors  parUcnlarijr  demribed  hcieafter,  with  the Suxgical  Amton} 
of  Uernia. 
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of  the  ring  so  as  to  increa.^c  it?  ftrerifrth  ;  and  on  either  side  by  the  margins  of  the 
aponeuroaii},  which  are  called  the  piUar»  [or  column»\  of  the  ring.  Of  th^c.  the 
external — which  is  at  the  aame  time  inferior,  firom  the  obliquity  of  its  direction — is 

iiist  i  fid  into  the  spine  of  the  os  pubis.  TYw  inttiiial  or  superior  pillar  i.s  attached 
to  tlie  front  of  the  pubea  and  symphysis  pubii^.  and  interlaces  with  the  correspond- 
ing fibres  of  the  opposite  muscle,  the  fibres  of  the  right  muscle  being  superficial. 
To  the  maiigins  of  tlie  pillars  of  the  external  alKloniimU  ring  is  attachml  an  exoeed-^ 
ingly  thin  and  delicate  fascia,  vlTwli  is  prolonired  down  over  tlie  outer  Piirfr»cp  of 
the  cord  and  testis.  This  has  received  the  name  of  intercvlumnar  fascia,  from  its 
attachment  to  the  pillars  of  the  ring.  It  is  also  called  the  external  gpermatic  f(mcia„ 
from  being  the  most  extwnal  of  the  fiucise  which  cover  the  sjtermatic  conl. 

Rklation'S. — V>\  its  external  imrffrrr  with  tlie  snjiorfii-ial  fiL^ii  ia.  superficial  <'pi- 
gju*tric  and  circumtlex  iliac  ve.sjjels,  and  some  cutaneous  nerves,  li^'  its  internal 
surface  with  the  Internal  oblicjue,  the  lower  part  of  the  eight  inferior  nbs  and  Inter- 
costal muscles,  the  cremaatcr,  the  spermatic  conl  in  the  nmle  and  tlie  round  ligament 
in  the  female-  Its  pofif/'n'or  border  is  occasionally  ovi  rlMppt  <i  hy  the  Laiissiinn? 
dorsi ;  generally  an  interval  exists  between  the  two  muscles  in  which  is  seen  a  por- 
tion of  the  Internal  oblique. 

Dinserfinn. — Detach  the  External  oblique  by  flivi<iin(j  il  ftcrosH.  juMt  in  front  of  iu*  attachnu*nt 
to  the  ribn,  w  far  its  potiterior  1x>rd<T,  and  !$etiHr)Uiii|i:  it  txMow  ^ntni  the  orc^t  of  the  ilium  as 
far  as  (he  spine ;  then  separate  tbe  miucle  carefally  from  the  internal  oblique,  which  liM  beneath, 
and  turn  it  toward  the  opposite  aide.  ^ 

The  [Obliquvifl  intemus  abdominis]  Internal  or  Aecendingr  Oblique  Muscle 
(Fig.  804),  thinner  and  smaller  than  the  prec^-diug,  beneath  which  it  lies,  is  of  an 
irregularly  4uudrilateral  form  and  aitaated  at  the  side  and  fore  part  of  the  abdomen. 
It  aris^  by  fleshy  fibres  from  the  outer  half  of  Poupjirt  s  ligament,  being  attached 
to  the  groove  on  its  iij)per  stirfMce.  from  tho  anterior  twn-tliirdx  of  the  tiiiddlc  lip  of 
the  crest  of  the  ilium,  and  from  the  jMXsterior  lamella  of  the  lumbar  fascia.  Fn»m 
this  origin  the  fibres  diverge :  those  from  Poupart's  ligament,  few  in  number  and 
paler  in  color  than  the  rest,  arch  tlownwanl  and  inward  across  the  sj>ermatic  cord, 
to  be  inserted,  conjointly  with  those  of  the  Tnmsversalis,  into  the  cn  st  of  the  os 
pubis  and  pectineal  line  to  ilie  extent  of  half  an  inch,  fonning  what  is  kn(»wn  as  the 
conjoined  tendon  of  the  Internal  oblique  and  Tranaverealis ;  thoee  from  the  anterior 
8ujH.'rior  iliac  spine  are  horizontal  in  their  direction  ;  whilst  those  whirli  ;irise  from 
the  fore  j)art  of  the  crest  of  the  ilium  pass  obliquely  upward  and  inwanl.  and  ter- 
minate in  an  aponeurosis  which  is  continue<l  forward  to  the  linea  alba  ;  the  most 
posterior  fibres  pass  almost  vertically  upward,  to  be  inserted  into  the  lower  borden 
of  the  cartilages  of  the  four  lower  ribs,  being  coDtinoous  with  the  Internal  inter- 
costal  muscles. 

The  conjoined  tendon  of  the  Internal  oblique  and  Tnuisversalis  is  inserteil  into 
the  ( i<'>t  of  till'  OB  pubis  and  pectineal  line,  imuK-iliatelj  behind  the  external  ab<loni- 
inal  ring,  servinir  to  ]>rf)tert  wlint  woidd  otherwise  be  a  weak  p<-iiit  in  tlit'  al/iloinioal 
wall.  iSumetimcs  this  tendon  is  insufficient  to  resist  the  pressure  from  within,  and 
is  carried  forward  in  front  of  the  protrusion  through  the  external  ring,  forming  one 
of  the  coverii^  of  direct  inguinal  hfruia. 

The  aponeumsis  of  the  Inft  iMa!  iilili((iic  is  coiititHud  forxMirrl  to  tlir  midtlle  line 
of  the  abdomen,  where  it  joins  with  the  aponeurosis  of  the  opj)osjte  muscle  at  the 
linea  alba  and  extends  from  the  margin  of  the  thorax  to  the  pubes.  At  the  outer 
margin  of  the  Rectus  muscle  this  aponeurosis,  for  the  upper  three-fourths  of  its 
extt  iit,  divide-  into  two  l:iiii.'Il;e.  which  p;tss.  one  in  front  an<I  the  other  Ki-irm.l  the 
muscle,  enclosing  it  in  a  kind  of  sheath,  and  reiuiitiug  on  iti^  inner  border  at  the 
linea  alba;  the  anterior  layer  is  blended  with  the  aponeurosis  of  the  Bxtemal  oblique 
muscle^  the  posterior  layer  with  th:it  of  the  Transversolis.  AkmK  the  lower  fourth 
the  aponeurosis  passes  altop  tin  r  in  frnnt  nf  the  Rectus  without  any  reparation. 

Rklatio.ns. — By  its  exltnuil  Huijacc  with  the  External  oblique,  Latiaaimus  dorsi, 
K{>erinatic  Cord,  and  external  ring :  by  its  iiUerwtl  $wffae9  with  the  Transvenwlia  mufr^ 
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Tbe  Inleni*!  Obtlqoe  Wirarle. 


cle,  fascia  transversaliH,  internal  ring,  and  t^permatic  cord.  Its  lower  border  tonus  the 
opper  boondaxy  of  the  apennatic  canal. 

Disaeednn. — Detach  the  Infprniil  nl>lii|uo  in  onler  t«)  expot*  the  Trannvenalis  beneath.  Thit 
may  effVoUtl  ))V  diviiliiiL'  tin-  musi'li'  iilmvt'  ur  it;*  attat-liiniMit  to  tlic  rili.s;  Iwlow  at  its  connec- 
tion with  PoupHrt'H  liuHiDi'nt  and  the  on  >t  of  the  ilium  ;  iuiil  Ix'hind  hy  a  vertical  incision 
CXtendiii;^'  from  the  la.st  rilt  to  the  rre«t  of  the  ilium.  The  nmsclo  should  previously  l>e  inaiJe 
tenia  tur  drawing  upon  it  with  the  finsrent  of  the  left  hand,  and  if  ita  division  is  carefully  effected 
the  eclmTar  interval  between  It  and  the  Trunsversalis,  a.s  well  m  the  dtreetion  of  the  fibres  of 
the  liittiT  niU"i'le.  will  iifriipil  ii  i  ll' ir  iniide  to  tin  ir  M-pMratioii  :  iiloiiL'  the  crot  of  the  ilium  the 
circumdcx  iliac  vessels  are  intLTput>ed  Ijetwecn  them,  and  form  an  iui|X)ruuit  guide  in  separating 
them.  The  mosole  should  then  he  thrown  fbrwaid  toward  (be  tiiiea  alba. 

The  TWmsveraalis  Muscle  (Fi^.  80.5),  so  called  from  tbe  direction  of  its  fibres, 

ifi  the  most  intenial  flat  rausd.'  n{'  tl  r  ilMlomcn.  hvin*i  phiced  immediatoly  beneath 
til'-  Internal  obli(|ue.  It  arises  l»y  tUshy  librt's  fmni  the  outer  third  of  Pinipart's 
ligament,  from  the  inner  lin  of  the  crest  of  the  iliiuu,  it*  anterior  three-fourths, 
from  tbe  inner  surface  of  the  cartilaves  of  the  six  lower  ribs,  interdigitating  with 
the  Diaphrapm.  and  by  a  broad  aponeurosis  fmin  the  spinous  and  transverse  pro- 
cesses of  the  lutnbar  vertebne.  Tlie  must  Ic  tiTininatcs  in  front  in  a  broa<l  apo- 
neurosis, the  lower  fibres  of  which  curve  downward,  and  are  inserted,  together  with 
those  of  the  internal  oblique,  into  the  crest  of  the  oe  pubis  and  pectineal  line,  form- 
inp  what  was  described  above  as  tbr  conjoined  tendon  of  these  muscles.  Throujrh- 
out  the  rest  of  it.<»  extent  the  aponeurosis  ]>asses  hnrizontally  inward,  and  is  inserted 
into  the  linea  alba;  its  upper  three- fourths,  pu.s»ing  behind  the  Rectus  muscle, 
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blending  with  the  posterior  lamella  of  the  Internal  oblique ;  its  lower  fourth  pass- 
ing in  front  of  the  Rectus. 

Relations. — By  its  erternal  surface  with  the  Internal  obliqno.  the  inner  sur- 
face of  the  lower  ribij,  and  Internal  intercixstal  muscles.  Its  hnn  r  Hurface  \s\\ad 
by  the  fiiscia  transversal  is,  whitli  separates  it  from  the  peritoneum.  Its  lower 
border  forms  the  upper  boundary  of  the  spermatic  canal. 


Fio.  305. 


The  Trsn^vpruiHfi.  Rectus,  and  Pyramidallb  Musicles. 


Lumbar  Fascia  (Fig.  306). — The  vertebral  or  posterior  aponeurosis  of  the 
Transversalis,  sometimes  called  the  lumbar  faaria,  div'u\e»  into  three  layers:  an 
anterior,  vci-y  thin,  which  is  attaelied  to  the  front  part  of  the  transverse  proces^^es 
of  the  lumbar  vertebrie,  and  above  to  the  lower  margin  of  the  last  rib,  where  it 
forms  the  ligamcntum  arcuatuni  externum;  a  middle  layer,  mucii  stronger,  which 
is  attached  to  the  apices  of  the  traiisver.se  processes ;  and  a  posterior  layer,  attachitl 
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to  the  apices  of  the  spinous  processes.  Between  the  anterior  and  inirMle  layer  is 
situatod  the  Qurulratu?;  liniihorum  ;  between  the  middle  and  ]H)>terior.  the  Erector 
splnu:  iiud  Multitidue^  .spina;.      I'be  posterior  lamella  of  tiiuj  aponeurosis  gives 


F10.SO6. 


A  Traniiverae  Section  of  the  Abdt>ni«-ri  in  the  Lumber  H<;gl0D. 


attachment  to  the  rntfriiul  olili(|iie  ;  it  is  also  Idonded  with  the  aiponnirosis  of  the 
Surratua  posticus  inferior  and  with  that  of  the  Latuisimus  do»i,  forming  the  lumbar 
&scia. 

DUseriion. — To  expose  the  lie«'tu«  muscle,  open  its  Hheuth  hy  a  cortical  itieitjiou  titt  uding 
from  the  margin  of  the  thorax  to  the  puljes.  and  then  reflect  the  two  portions  from  the  surface 
of  the  miuele;  whi«h  b  eaMly  done,  excepting  at  the  lineie  tranftvertas,  where  so  cloee  on  adbe> 
dan  etiits  that  the  greateet  care  ie  requinte  in  Mfpantinf  them.  Now  raiee  the  outer  c/t 
the  muscle  in  orrior  tn  pxninine  the  po>>tfrinr  layrr  »if  thr  Nheoth.  By  dividing  tin-  inuncle  in 
the  centre,  and  turning  its  lower  part  downward,  the  point  where  the  posterior  wall  of  the 
dieatb  terminatM  in  a  thin  curved  margin  will  he  Men. 

The  Rectus  abdominis  is  a  long  flat  muscle  wbidi  extends  along  the  whole 

length  nf  the  front  of  the  ahdomen,  heitii;  scpnnited  from  its  fellow  of  the  opposite 
si<le  hv  the  linea  alh.i.  It  is  much  broader  above  tiian  below,  and  arises  bv  two 
tendons,  the  external  or  larger  being  attachetl  to  the  crest  of  the  os  pubis,  the 
internal,  smaller  portion  interlacing  with  its  fellow  of  the  opposite  side  and  bdng 
connected  with  the  ligaineiits  cov(<rin;:  the  syrn))liysis  pubis.  The  fibre?  ascend 
vertically,  and  the  muscle,  becoming  broader  ami  thinner  at  its  upper  part,  is 
ioderted  by  thrw  porticms  of  unequal  size  into  the  cartilages  of  the  fifth,  sixth, 
and  seventh  ribs.  Some  fibn>s  are  occasionally  connected  with  the  coetO'Xiphoid 
ligaments  and  side  of  the  tnsiform  cartilage. 

The  Rectus  muscle  is  traversed  by  a  series  of  tendinous  intersections  which  vaij 
from  two  to  fire  in  number,  and  have  received  the  name  of  Lmea  fywumsnee.  One 
of  these  is  usually  situated  opposite  tlH>  umbilicus,  and  two  above  that  point;  of  the 
bitter,  one  corres))ond{«  to  the  extremity  of  the  etisifni  ni  (  artilnue,  and  the  other  to  4^ 
the  interval  between  the  ensiform  cartilage  and  the  imibilicus ;  there  is  occasionally 
one  below  the  umbilicus.  These  intersections  pass  transveTsely  or  oblitjuely  across 
the  muscle  in  a  cigzag  course;  they  rarely  extend  completely  through  its  substanoef 
.xoTTietiincs  p;iss  only  li  ilfVay  across  It,  and  are  intimately  adherent  to  the  sheath  in 
which  the  muscle  is  enclused. 

The  Rectus  is  enclosed  in  a  sheath  (Fig.  800)  formed  by  the  aponeuroses  of  the 
Obliaue  and  Trans vers4il is  luuM  les,  which  are  arranged  in  the  following  mnnnor: 
Whf'n  the  aponeurosis  of  tlir  Inti  rnni  r-Miijiie  arrives  at  the  outer  margin  of  the 
Rectus,  it  divides  into  two  lamelUe,  one  of  which  passes  in  front  of  the  Rectus, 


Digitized  by  Google 


418 


MUSCLES  AND  FASClJi. 


blending  with  the  aponeiiKMiis  of  the  Exlernal  oblique,  the  other,  bdiind  it,  blend- 

itiu;  with  the  iiponcurdsis  of  the  Tniii^^vorsiilis ;  and  thei*e,  joinin^r  :i;_';\in  at  its 
inner  border,  are  inserted  into  the  linea  alba.  Tiiis  arrangement  of  the  fa.Hciie 
exists  along  the  upper  three-fourths  of  the  muscle :  at  the  commencement  of  the 
lower  fourm  the  p<jsterior  wall  of  the  aheath  terminates  in  a  thin  curved  margin, 
the  semilunar  fold  of  Doughs,  the  concavity  of  whicli  looks  downwaiil  tuwar-l  tlu- 
pubes,  the  aponeuroses  of  all  three  muiiclei>  ptuisiiig  in  front  of  the  Rectus  without 
any  separation.  The  Rectus  miipscle,  in  the  situation  whore  its  f^hcath  i.<i  deficient, 
is  separated  from  the  f)eritoneam  by  the  transver><alis  fasc  ia. 

Tho  Pyramidalis  a  small  mti^clL",  trianiTMlnr  in  shape  placed  at  the  lower 
part  of  the  abdomen  in  front  of  the  iiectus,  and  contained  in  the  same  sheath  with 
that  muscle.  It  arises  by  tendinous  fibres  from  the  front  of  the  os  pubis  and  the 
anterior  pubic  ligament ;  the  flesiiy  portion  of  the  muscle  passes  upward,  diminish- 
ing in  size  as  it  a«f'pnd<.  an  1  t(>niii!iai<'s  by  a  pfiinted  extremity,  which  is  inserted 
into  the  linea  alba  midway  between  the  umbilicus  and  the  os  pubis.  This  muscle  is 
sometimes  found  wanting  on  one  or  both  sides ;  the  lower  end  of  the  Rectus  then 
becomes  proportionately  increase<l  in  size.  OccHisionatly  it  has  been  found  doable 
on  one  side,  or  tlio  Timsrlps  nf  thp  two  sides  are  of  unequal  site^  Sometimes  its 
length  exceeds  what  is  stated  above. 

The  Qaadvatus  lumborum  ^Fig.  801,  p.  407)  is  situated  in  the  lumbar  region; 
it  is  irregularly  quadrilaterBl  in  snaps,  broader  below  than  above,  and  consists  of  two 
portion.-*.  One  portion  arise.*!  hy  aponenroric  fibrc-i  from  the  ilio  lumbar  liinment  and 
the  adjacent  ponion  of  the  crest  of  the  ilium  for  about  two  inclies,  and  is  inserted 
into  the  lower  border  of  the  last  rib  about  half  its  length,  and  by  four  smaU  ten* 
dons  into  the  apices  of  the  transverse  processes  if  the  four  upper  lumhar  vertebra?. 
The  other  jwrtion  of  the  mu.scle,  situated  in  fnpiif  of  tli»»  pr«H;e<lifj^.  ariws  from  the 
upper  border  of  the  tran.-^verse  processes  of  the  tliird,  fourtl>,  aiui  tifth  lumbar  ver- 
tebre,  and  is  inserted  into  the  lower  margin  of  the  last  rib.  This  portion  is  not 
always  found.  The  Quadratu.s  lumborum  is  contained  in  a  sheath  fonued  bv  the 
anterior  and  middle  lumelliv  of  the  aponeurosis  of  oriirin  of  the  Transversalis. 

Relation.s. — ii^  anterior  surface  (or  rather  the  fa>cia  which  covers  its  anterior 
surface)  is  in  relation  with  the  colon,  the  kidney,  the  psoas  muscle,  and  the  dia-. 
phraiim.  Its  posterior  surface  is  in  relation  with  the  middle  lamella  of  the  lum- 
bar fascia,  which  separates  it  from  the  Erector  spina;.  The  Quadratus  lumborum 
extends,  however,  beyond  the  outer  bonier  of  the  Erector  spin:c.  [The  relations 
of  the  Quadratus  should  be  carefully  studied,  in  view  of  the  now  frequent  operas 
tions  in  this  regi'm  on  the  colon  and  the  ki<liiey.] 

Nkrvk.s, — The  abdominal  muscles  are  supplied  by  the  lower  intercostal,  ilio- 
hypogastric, and  ilio-ingitinal  nerves.  The  Quadratus  lumborum  receives  ^laments 
firom  the  anterior  bninehes  of  the  lumbar  nerves. 

Ill  tlie  description  of  the  alnl.inimal  iiiii-i  K  s  inentioti  ha.^  fref|neiiflv  boen  made 
of  the  liuea  alba,  lineic  semiiunarcs,  and  liueije  transvcrste :  when  the  dissection  of 
the  muscles  is  completed  these  structures  should  be  examined. 

The  Linea  alba  i.s  a  tendinous  raph^  or  cord  seen  along  the  middle  line  of  the 
abdomen,  extending  from  the  ensiform  eartila-re  to  the  pnbe-;.  It  is  phicetl  betwwn 
the  inner  borders  of  the  Recti  muscles,  and  is  formed  by  the  blemline  of  the  m|m>- 
neuroses  of  the  Oblique  and  Transversalts  muscles.  It  is  narrow  helow^  corre- 
sponding to  tlu'  narrow  interval  existing  between  the  Recti,  but  hnwider  above,  a.-* 
these  muscles  diverge  from  one  another  in  their  ascent,  becoming  of  considerable 
breadth  after  <rrent  disten.-<ion  of  the  al)donicn  from  pregnancy  or  asi-itcs.  It  pre- 
sents numerou-  a]><  rtures  for  the  passage  of  vessels  and  nerves;  the  largest  of  these 
is  the  Umbilif^us,  wiiii  h  in  the  ftetus  transmits  the  umbilical  vessels,  but  in  the 
adult  h  nblitcniteil,  llic  eicatrix  iMMn^r  "^troii-jfer  than  the  neighborinu'  part^  ;  henc<* 
umbilical  hernia  occurs  in  the  adult  near  the  umbilicus,  whilst  in  the  fanus  it  occurs 
at  the  umbilicus.  [The  difference  in  the  umbilicus  in  the  two  sexes  is  marked :  in 
men  it  is  small  and  narrow,  in  w^nnen  witle  and  deep,  irresjHM'tive  of  pregnancy. 
The  best  antique  statues  make  the  distinction  accurately.    At  the  umbilicus  all  the 
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itmetiirei  of  beHj-wall  are  united.  Hence  when  in  laparotoraj  any  donbt  exists 
MB  to  whether  the  peritoneal  e^vity  has  been  opened,  try  to  sweqp  the  finger  under 
the  tnnhilicu?.  If  it  {la.'ses  frfflv  under  it  (after  breaking  up  any  ndbe«ion»;  that 
may  exist),  the  belly-cavity  is  opened ;  if  not,  the  finger  is  between  two  layers  of 
the  belly-wall.]  The  linea  alba  » in  relation  in  front  with  the  integument,  to  which 
it  IB  adherent,  ei»pecially  at  the  unibilicuH ;  behind,  it  is  sepanited  from  the  perito- 
neoni  by  the  tran^ver-alis  iaaeia;  and  below,  by  the  urachus  and  the  bladder  when 
that  organ  ia  distended. 

The  Lineee  Bemiltmaree  are  two  carved  tendinous  lines  placed  one  on  each  side 
of  the  linea  alba.  Sach  eorresiponds  with  the  outer  border  of  the  Pectus  musicle, 
extends  from  the  eartilafre  f^f  the  eighth  rib  to  the  jmbos.  and  is  formocl  by  the  npo- 
neurodia  of  the  internal  obli<|ue  at  ita  point  of  division  to  enclose  the  Kectui«,  whero 
it  is  reinforced  in  front  and  b^ind  by  the  External  obliqne  and  Transversalts. 

The  Lineee  traneversse  are  three  or  four  narrow  transverse  lines  which  intersect 
the  Reeius  tnuscle,  as  already  mentioned;  they  connect  the  iinese  semilunares  with 
the  linea  alba. 

ACTIOKS. — ^The  abdominal  muscles  perform  a  threefold  action : 

When  the  pelvis  and  thorax  are  fixed  they  compress  the  abdominal  viscera  by 
constricting  the  cavity  of  the  abdomen,  in  which  aetion  they  are  materially  assisted 
by  the  descent  of  the  diajjliragm.  By  these  meant*  [in  part]  the  foetus  is  expelled 
from  the  Qtenis,  the  feces  from  the  rectum,  the  urine  m>m  the  bladder,  and  the  con- 
tents of  the  stomach  in  vomitinir. 

If  the  pelvis  and  spine  are  tixed,  these  muscles  compress  the  lower  part  of  the 
^orax  ^and  pu.sh  up  the  diaphnigm  by  compressing  the  viscera],  materially  assist- 
ing expiration.  If  the  pelvis  alone  is  fixed,  the  tliomx  is  bent  directly  forward 
when  the  muscles  of  both  sides  art.  or  to  either  si<le  wlien  tlnise  of  one  side  act  alone, 
rotation  of  the  tnink  at  the  same  time  taking  pin-  e  toward  the  opposite  side- 

If  the  thorax  is  fixed,  th«je  muscles,  acting  together,  draw  the  fielvis  [forward 
and]  upward,  a»  in  < limbing;  or,  acting  singly,  they  draw  the  pelvis  upward  and 
rotate  the  vertebral  column  to  nno  side  or  the  other.  Tlie  Heeti  mu^rles,  lu  ting 
from  below,  depress  the  thorax,  and  coDsci|uently  flex  the  vertebral  column ;  when 
•  acting  from  above,  they  flex  the  pelvis  upon  the  vertebral  oolamn.  The  Pyramidales 
are  tensors  of  the  linea  alba. 

The  Quinlratus  limilmrum  by  the  portion  inserted  into  the  last  rib  draws  down 
and  fixes  that  bone,  acting  thereby  as  a  luuscle  of  forced  expiration,  but  at  the  same 
time,  by  fixing  the  hist  rib,  it  opptjses  the  tendency  of  the  diaphragm  to  draw  it 
upward,  and  thus  it  becomes  an  assistant  to  insjiiration :  by  the  portion  inserted 
into  the  lumbar  vertebras  it  draws  the  spine  toward  the  ilium,  and  thus  inclines  the 
trunk  toward  its  own  side ;  or,  if  the  thorax  and  spine  be  fixed,  it  may  act  upon  the 
pelvis,  raising  it  toward  its  own  side  when  only  one  muscle  is  put  in  action ;  and 
when  both  muscles  act  together,  either  from  bel"\v  or  alcove,  they  flex  the  trunk. 

[Several  ilifferent  actions  will  .<sliow  fliose  riiMsele<  well  in  the  moflpj.  Foldin<i  the 
arms  behin«l  the  back  or  placing  them  akimbo,  and  then  bending  Itackward,  show 
the  Bxtemal  oblique.  Irving  flat  on  the  back  and  raising  the  head  and  shoulders 
a  few  inches  will  best  show  the  Rectus  and  its  line:e  transversa*.  It  is  well  that  the 
different  outline  iif  the  belly  in  tlie  two  sexes  be  lifted.  In  the  male  the  anterior 
line  is  in  general  a  nearly  unitorm  curve  from  tlie  sternum  to  the  pubes,  slightly 
more  marked  below  the  navel.  In  women  above  the  navel  it  is  almost  a  straight 
line,  but  below  it  the  anterior  curve  is  very  marked.] 

MCSCLES  ANB  PaBCI^  OF  THE  ThORAX. 

The  muscles  exclusively  connected  with  the  boucs  in  this  regipn  are  few  in  num- 
ber.   They  are  the 

Intercostales  extemi.  Infracostales. 
Intereostides  interni.  Triangularis  stemi. 

Levatores  oostarum. 
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Intercostal  Fasciae. — A  tbin  but  firm  layer  of  fascia  covers  the  outer  surface  of 

the  Exterriiil  intorcrtstal  and  the  iniiCT  Hurfac<>  <>f  tlip  Tntortnil  intorrn^tal  uiuscles, 
and  a  third  lavcr,  mure  delicate,  id  iuteriMscd  between  the  two  piatie^  uf  uiu»culax 
fibres.  Tbeae  are  the  infeerooetiil  fascise ;  they  are  best  marked  m  tboee  situations 
irhere  tbe  muscular  fibre.s  are  deficient,  as  betwft^n  the  External  interooetal  muscles 
and  stornmn  in  fiojif  -awA  ht  twcni  the  Internal  intercostnls  and  !<|»ino  hehintl. 

The  Intercostal  Muscles  (Fig.  -31-,  p.  431)  are  two  thin  planes  ot  nmscular  and 
tendinous  structure  placed  one  over  the  otber,  filling  up  the  intercostal  spaoes,  and 
being  directed  obliquely  between  the  margins  of  the  adjacent  ribs.  They  have 
received  the  name  ''external"  and  ''internal,"  from  the  jxjsition  thev  boar  to  one 
another.  The  Intercostal  muscles  consist  of  muscular  and  tendinous  Hbres,  the 
latter  being  longer  and  more  numerous  than  the  former ;  hence  the  walls  o^  the 
intercostal  s|i:m's  possess  vi  i  v  considerable  strength,  to  which  the  crossing  of  the 
muscular  lihns  maferially  contributes. 

The  External  intercostala  are  eleven  in  number  on  each  side,  being  aitju^^^hed 
to  the  adjacent  margins  of  each  pair  of  ribs,  and  extending  from  the  tubercles  of 
the  ribs  behind  to  the  mTmneneenient  of  the  cartilages  of  the  rib?:  in  front,  where 
they  terminate  in  a  thin  membmnous  aponeurosis  which  is  eontinue<l  forward  to  the 
sternum.  They  arise  from  the  outer  lip  of  the  groove  on  the  lower  border  of  each 
rib,  and  are  inserted  into  the  upper  border  of  the  rib  l>elow.  In  the  two  lowest 
spaces  they  extend  to  the  end  of  the  cartilages.  Their  fil»res  are  ilireetcl  olir^juely 
downward  and  forward,  in  a  similar  direction  with  those  of  the  External  oblique 
muscle.    They  are  thicker  than  the  Internal  intercostals. 

Relations. — Bv  their  outer  mrfaee  with  the  muscles  which  imme«liatelv  invest 
the  eliest — viz.  the  Peetoralis  niajoi'  and  minor,  Serratus  niairnu*.  and  Uliomboideus 
major,  iSerratus  (posticus  superior  and  inferior,  Scalenus  posticus,  2Saci-o-luiubalis, 
Longissimus  dorsi,  Genricatis  asceudens,  TransvenaUs  oolli.  Levatores  ooetanim, 
and  the  Obliquua  extemus  abdominis;  by  their  inUmal  Murfaee  with  a  thin  layer 
of  fascia  which  separates  them  fr»>m  the  intercostal  vessels  and  nerve  and  the  Intei^ 
nal  intercostal  muscles,  and  behind  from  the  pleura. 

The  bitemal  mtansostala^  also  eleven  in  number  on  each  side,  are  placed  on 
the  inner  surface  of  the  preceding,  commencing  anteriorly  at  the  sternum  in  the 
interspaces  between  the  enrtilaj^es  of  the  true  ribs,  atid  from  the  anterinr  cxtreinities 
of  the  cartilages  of  the  false  ribs.  They  extend  backward  as  far  as  the  angles  of 
the  ribs,  whence  the^  are  continued  to  the  vertebral  column  by  a  thin  a|)onearo8is. 
They  arise  from  the  inner  lip  of  the  groove  on  the  lower  border  of  each  rib,  as  well 
ft"  from  the  eorn^|>ondir)j;  en«;f;i|  eartiln<?e.  .ind  are  inserted  into  ibr  upper  border  of 
tiie  rib  below,  i'lieir  hbres  are  directed  obliquely  downward  and  Intckward,  decus- 
sating with  the  fibres  of  the  preceding. 

Relations. — By  their  erteriKtl  iurface  with  the  External  intereostals  and  the 
infereos^tal  vessels  and  nerved ;  by  their  internal  twffoce  with  the  pleura  oostalis, 
Triangularis  sterni,  and  Diaphragm. 

The  Lifriftoostalea  (snbcostales)  consist  of  muscular  and  aponeurotic  fiuciculi 
which  vary  in  number  and  length  ;  thev  arise  from  the  inner  surface  of  one  rib.  and 
are  in.serted  into  the  inner  surfac  e  of  tln^  fir-t,  «eeniiil,  or  third  rib  liejow.  Their 
direction  is  most  usually  oblique,  like  the  luieriial  intereostals.  They  are  most 
freouent  between  the  lower  ribs.  « 

The  Triangrularis  stemi  is  a  thin  plane  of  muscular  and  tendinous  fibres  situ- 
ated upon  the  inner  wall  of  the  front  of  tlie  chest.  It  arises  fnnu  the  lower  jmrt  of 
the  side  of  the  sternum,  from  the  inner  surface  of  the  eiisiform  cartilage,  and  fnjm 
the  sternal  ends  of  the  costal  cartilages  of  the  three  or  four  lower  true  ribs.  Its 
fibres  <livercre  tip\var'l  ami  oiit\var<l.  to  l-e  iii--erted  by  lle-liv  digitatitms  into  tbe  lower 
border  and  inner  surfaces  of  the  costal  cartilages  of  the  se<ond.  thinl.  fourth,  and 
fifth  ribs.  The  lowest  hbres  of  this  muscle  are  horizontal  in  their  direction,  and  are 
continuous  with  those  of  the  Transversalis ;  those  which  succeed  are  obliqne,  whilst 
the  superior  tibrr-  are  nlmo^-'t  verfirab  Tlii^  niuscle  varies  nne  li  in  its  attachme&t^ 
not  only  lu  diticreut  bodies,  but  ou  opposite  side6  of  the  same  body. 
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RSLATIOKS. — In  front  witli  the  sternum^  ensifonn  cartilu|re,  costal  cartUageOi 
Internal  inter. ostid  nniM  ]*^  -,  ami  internal  mamniuy  reBsels;  AeAtnil  with  the  pleura, 
pericartiiuni.  and  anterior  meiiiaiitinuni. 

The  Levatoree  coetarum  (Fi;;.  301,  p.  407),  twelve  iu  number  on  each  .side, 
we  small  tendinous  and  fleshy  hundlc^  wlii.  h  arisie  from  theextn  tnities  uf  tlic  crans- 
vfrse  pnicesses  of  the  seveiitn  corvical  and  eleven  iipj>er  'lorsal  vertebrie,  an^i.  pass- 
ing obliquely  downward  and  outward,  are  inserted  into  the  tipper  rough  surface  of 
the  rib  below  them,  between  the  tubercle  and  the  angle.  That  for  the  first  rib 
ariMS  from  the  tninsiverae  proce^ii  of  the  last  cerfical  vertebra,  and  that  for  the  Inst 
from  the  cntli  iliirsal.  Tht-  Iiiffi'inr  Icvatoro^^  divide  into  two  fa-ritnli.  oin-  of 
which  is  ijiserie*!  a.-^  above  described;  the  other  fasciculus  pushes  down  to  the  i^ccond 
rib  betow  its  origin  ;  thus  each  of  the  lower  ribs  receives  fibres  from  the  transTerse 
ptoeesses  of  two  vertehrjc. 

Nkrvks. — The  inusclt's  c»f  thi'»  jrrrmp  are  f<iipplieil  by  tlic  iiitrrrostal  nerves. 

AcrioN'!?. — The  Intercostals  arc  the  chief  agents  iu  the  movement  of  the  ribs  in 
oitlinary  respiration.  The  Externa)  interoostals  raise  the  liba,  especially  their  fore 
part,  and  increase  the  capacity  of  the  che^^t  from  before  backward ;  at  the  same 
tinx'  tln  v  (■\  I'l  t  th«»ir  lower  borders,  and  so  pnlarfje  the  tlnM-aric  cavity  tninsversfl  v. 
The  internal  intercostals  at  the  side  of  the  thorax  deprc-is  the  ribs  and  invert  their 
lower  borden,  and  so  diminish  the  thoracic  cavitj;  but  at  the  fore  ftart  of  the  chest 
these  mnadea  avist  the  External  intercostals  in  raising  the  cartilages.'  The  Leva- 
tores  costarura  as-sist  the  External  interco.stala  in  mi«ing  the  ribs.  The  Triangularis 
sterni  draws  down  the  costal  cartilages;  it  is  therelbre  an  expiratory  muticle.  [Frota 
experiments  by  the  American  Editor  u^n  a  criminal^ executed  hv  hanging  t^Vtms. 
CoU.  Phi/8.  PltU'i..  Third  Series,  vol.  l.,  1875,  p.  97),  the  concru.««ion  was  reached 
that  the  External  intercostals  were  mu.«rl^  of  expiration,  a^?  they  pn)le<l  the  ribs 
down,  while  the  Internal  intercostal^  pulled  the  ribs  up,  and  were  uiu.-<les  of  inspi- 
lation.] 

Muscles  of  Inspiration  and  Expiration. — The  muscle-s  which  a#a<ist  the  action 
of  the  Diaphm;^ni  in  onlinai  v  iiaiii|Ttil  inspiration  are  the  Intercostals  and  the  Leva- 
Xore&  costarum,  a*«  above  stated,  and  the  Scaleni.  When  the  neeil  for  more  forcible 
action  exists  the  shoulders  and  the  base  of  the  scapula  are  6xe<l,  and  then  the  pow- 
erfid  muscles  of  fiuiti!  inspiratinii  tuinc  into  play:  the  chief  of  these  are  the  Tni- 

K'zius,  the  Pectoralis  minor,  the  J^erratus  posticus  superior  and  inferior,  and  the 
bomboidei.  The  lower  fibres  of  the  Serratus  magnus  may  po.ssibly  assist  slightly 
in  dilating  the  chest  by  raising  and  everting  the  l  it/s.  The  Sterno-maetoid  also, 
when  the  head  is  fixed,  assists  in  foroed  inspiraticm  by  dra\viii;j  up  tho  jsternuni  and 
by  fixing  the  clavicle,  and  thus  afibrding  a  fixed  point  for  the  action  of  the  muscles 
of  the  chest. 

The  ordinary  action  <>f  cxpii-ntion  is  hardly  effected  by  muscular  force,  but 
result*  frnm  a  return  of  the  walls  «.f  (lie  thorax  to  a  condition  of  rest,  owing  to 
their  own  elasticity  and  to  that  of  the  lungs.  Forced  expiratory  aictions  are  per- 
formed t^minlv  by  the  flat  muscles  (Obliqni  and  Transversalis)  of  the  abdomen, 
aasisled  also  by  the  Rectus.  (  Ither  muselea  of  forced  expiration  are  the  Internal 
inter<-<>>^t:il<  aiuf  Trinni^itlaris  stemi  (as  above  menti<med),  the  Quadratus  lumborum, 
and  the  Sjicro-litmlialis, 

'  The  view  of  the  nrtion  of  the  Intercostal  muscles  given  in  the  text  is  that  which  is  taught  hy 
RlUchinion  (O/*-/.  oj  Aunt,  nvd  Ph\)st.,  «rt.  "Thorax"),  and  is  iiMLilly  adopted  in  our  84  ho<>l8.  It  is, 
however,  mnch  dispuUNi.  U«mb«^  believed  tiwt  the  External  iDtercostals  aci  elevaton  of  ih« 
rihR  nr  miMdee  of  iiwpintion,  while  the  Intera»l  an  in  expiration.   Haller  Unprht  that  both  sell  of 

mtwcIeK  ait  in  conimnn  -  viz.  ns  inu--c  Ii-,  of  inspirntion  ;  and  tliis  view  is  iidopttnl  hy  many  of  the  l)c«l 
anatomists  nf  the  (  ontineiU,  and  a('{»cars  sup(>ortv<I  by  ninny  olihorvations)  made  on  Xhf  human  snhjett 
under  various  conditions  ui  di<teas<>,  and  dii  liv'mu'  animal',  in  wlmin  the  nni^i  1>  -  i  <<  ii  exposed 

uoder  chloroform  The  render  ivi;i\  ».  umiIi  an  interesting  |»H|H  r  hy  Dr.  (  lilanti  in  Journal  (/ 
AwaLami  i''.v-  .  No.  II.,  May,  1  .  ,  .nii,  "(^n  the  Ilutchinti-oninn  Theory  <>f  the  .\ction  of  tiie 
IntcrcoaUl  Mu«cl««,"  who  ref«i«  alau  tu  lleule,  Luachka,  BtidKe,  and  Baamler.  "  Ubeervatioua  un  the 
Actions  of  the  iBtcrcoatal  Huodes,"  Erlsngim,  18W  (ia  «m.'<  Yeat'Book  /or  mi,  p.  69). 
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DlAFHBAOMATIO  BbQION. 

Diupbrugm. 

The  Diaphra-gm  {dtdifpayfxa,  a  partition-wall)  (Fig.  307)  is  a  thin  musculo-fibroot 
septum  placed  obliquely  at  the  junction  <tf  the  upper  with  the  middle  third  of  the 
trunk,  and  st»parntiii;r  the  thorax  from  the  ahdomeii,  foruiin<:  the  ilnor  of  the  former 
cavity  and  the  roof  of  the  latter,  it  ifi  elliptical,  its  longest  diameter  being  from 
side  to  side,  somewhat  fan-shaped,  the  broed  elliptical  portion  beins  horiiontal;  the 
narrow  part,  which  represents  the  handle  of  the  fiu,  vertical  ana  joined  at  right 

Yw.  S07. 


Tbe  DUiphimgn,  under  wirfitc*. 


angles  to  the  former.    It  is  from  this  oircamstanoe  that  some  anatomists  describe  it 

n<  ronsistin;;  of  two  portions,  tlie  ujijx'r  or  irreat  muscle  of  the  I >iaphrni.'ni,  aTid  tlie 
lower  or  les.ser  uiii<ele.  it  aribeii  irom  the  whole  of  the  internal  circumiereuce  of 
the  thorax,  being  attached  in  front  by  fleshy  fibres  to  the  ensifbrm  cartilage;  on 
either  side,  to  the  inner  surface  of  the  cartilair<  s  ah<l  Imnv  portions  of  the  six  or 
seven  inferior  ril»s.  intciiliu'ifii'in;;  with  tlie  Tian>\ cisalis  ;  mi'l  lu  hind.  tn  two  «|)o- 
neurotic  arches  named  the  liyametUuia  arcuatum  externum  and  intentum  and  to  the 
lumbar  vertebrae.  The  fibres  from  tiiese  sources  vary  in  Icnj^h ;  those  arising  from 
the  ensiform  appendix  are  very  short  and  occa.siona11v  aponeurotic:  tho-e  from  the 

lipiinenta  arciiata.  and  mure  especially  those  from  the  ril>s  at  ihc  siiie  >A'  t!ic  rlic>-t, 
are  longer,  descrihe  well-marivcd  curves  as  they  aitcend,  and  hnally  converge  lo  be 
inserted  into  the  circamfercnce  of  the  central  tendon.  Between  *the  sides  of  the 
muscular  .slip  from  the  ensiform  appendix  and  the  carUlaftcn  of  the  adjoining  ribs 

the  fibres  of  tlie  Diaphrajrm  are  'Icficietit,  the  interval  heinj:  filled  hy  areolar  tissue, 
covered  on  the  thoraAc  side  by  the  pleuae ;  on  the  abdominal,  by  the  perituueum. 
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[Fio.  308. 


CbTOiMil  Section  of  the  TrtnV,  at  the  en<l  of  tho  twelfth  rib  (all  the  ribs  except  the  last  sbow  In  seetlonl. 


1.  Tracben  at  its  bifurcatinti ; 

2.  Pu^terlor  wall  of  pericardium  and  the  pulmonary 

veins; 

8.  Inft-Tlor  veua  cava  as  ii  p<uu^-s  through  the  dia- 


pbraKin  (thiMllapbraKni  i^  K'vn  paasiiig  ubliquely 

above  the  stomaeb  and  livery; 
4,  CK-vipbHKU!) ; 
.'>,  IhiiHleniirn  : 

6,  7,  Tran^verke  colon  (Henle).] 


Thin  is  consequently  a  weak  fKjint.  and  a  p<)rtion 
of  the  contents  of  the  abdomen  may  protrude  into 
the  chest,  forminj^  phrenic  ordiaphnigmatic  hernia, 
or  a  collection  of*  pus  in  the  mediastinum  may  de- 
scend through  it,  so  a.s  to  point  at  the  epigsi^strium. 

The  ligamentum  arcuatum  inteniuni  is  a  ten- 
dinous arch,  thrown  across  the  upper  part  of  the 
Psoas  magnus  muscle  on  each  side  of  the  spine. 
It  in  connecte<l  by  one  end  to  the  other  side  of 
the  IkxIv  of  the  first,  and  oeeasionallv  the  swond, 
lumbar  vertebra?,  bein<;  continuous  with  the  outer 
side  of  the  tendon  of  the  correspond inj^  cms ;  and 
by  the  other  end  to  the  front  of  the  transverse 
process  of  the  second  lumbar  vertebm. 

The Ugamentum  arcuatum  ertenium  is  a  thick- 
enetl  upper  margin  of  the  anterior  lamella  of  the 
transversalis  aponeiintsis  :  it  arches  across  the  up- 
per |Mirt  of  the  Quadrat  us  lumborum,  being  at- 
tached by  one  extremity  to  the  front  of  the  trans- 
verse process  of  the  second  lumbar  vertebra,  and 
by  the  other  to  the  apex  and  lower  margin  of  the 
last  rib. 


[Fio.  309. 


Sairittal  Section  of  ihe  Trunk,  at  the  border 
of  the  rlubt  second  rib:  ii,  the  dlaphra(;ia 
iHenlej.r 
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To  the  spine  the  Diaphragm  is  connected  by  two  cnira,  whicli  are  sitnate«l  on 
the  bodies  of  the  lumbar  verti'l)np  nn  each  side  of  tlu*  nnrtJi,  Tin-  cnira  at  their 
origin  are  tendinous  in  struciuie,  the  right  cru.s,  larger  and  longer  than  the  left, 
Arising  from  the  anterior  surface  of  the  bodies  and  intervertebral  snbstances  of  the 
second,  third,  and  foiutli  liiinbar  vertebrw;  the  left,  from  the  second  and  third, 
both  blending  with  the  anterior  common  ligament  of  the  spine.  A  tendinous  arch 
is  thrown  across  the  front  of  the  vertebral  column  from  the  tendon  of  one  cms  to 
that  of  the  Other,  beneath  wliich  pass  the  aorta,  vena  azygo*  major,  and  thoracic 
duLt.  The  tendons  tcrmimiTf  in  two  lar;:c  flc^liy  bellies,  whicli.  with  the  tendinous 
portions  above  allude<l  to,  are  called  the  crrura,  or  pillars  of  th*-  tiiaphragm.  The 
outer  fasciculi  of  the  two  crura  are  directt»d  uj)ward  and  outward  to  the  central  ten- 
don; but  the  inner  fasciculi  <li  <  ussate  in  fnmt  of  the  aorta,  and  then  diverge,  so  as 
to  siirroutid  the  (esophagus  Ix-forc  t-iidin^  in  tlit>  central  teodon*  The  anterior  aod 
larger  of  th&ns  fasciculi  is  formed  bv  the  right  crus. 

The  Central  or  Cordiform  Tendon  of  the  Diaphragm  is  a  thin  bnt  strong  ten- 
dinous aponeurosis  situated  at  the  centre  of  the  vault  forme<I  by  the  nmscle.  imme- 
diately below  tlif  jfiicarditim.  with  whidi  its  eiriumfen'nce  is  blen<le<i.  Tt  is 
shaped  somewhat  like  a  trefoil  leaf,  cunsi^'tiug  of  three  divisions  or  leaflets,  sepa- 
rated from  one  another  by  slight  indentations.  The  right  leaflet  is  the  largest,  the 
middle  one,  directed  toward  the  ensifonn  cartilage,  the  next  in  size,  and  the  left  the 
smallest.  In  structure  the  tendon  is  composed  of  several  planes  of  fibres,  which 
intersect  one  another  at  various  angles  and  unite  into  straight  or  curved  bundles — 
an  arrangement  which  affords  it  additional  strength. 

The  6|/>(;n{Vtj^f  connected  with  the  Diaphragm  arc  three  largeand  several  suMUersper- 
tures.    The  former  are  the  aortic,  the  oesophageal,  and  the  opening  for  the  vena  cava. 

The  aortic  opening  is  the  lowest  and  the  most  posterior  of  the  three  large  aper- 
tures connected  witii  this  muscle.  It  ia  situated  in  the  middle  line,  immediatdy  In 
front  of  the  bodies  of  the  vertebne,  and  is  therefore  behind  the  Diaphragm,  not  in 
it.  It  is  an  osseo-aponeurotic  aperture  formed  by  a  tendinoufs  arch  thrown  across 
the  firont  of  the  bodies  of  the  vertebne,  from  the  crus  on  one  side  to  that  ou  the 
othm-,  aod  transmite  the  aorta,  vena  asygoe  major,  thoracic  duct,  and  occasionallj 
the  left  sympathetic  nerve. 

The  n'nopkageal  opening,  elliptical  in  form,  muscular  in  stnicttire,  and  formed  by 
the  two  crura,  is  placed  above,  and  at  the  same  time  anterior  and  a  little  to  the  left 
of,  the  preceding.  It  transmits  the  cesophagus  and  pueumogastric  nerves.  The 
anterior  margin  of  this  aperture  is  occasionally  tendinous,  being  Ibrmed  by  the  mar- 
gin of  the  central  tcn«lon. 

The  opening  for  the  vena  earn  {^  foramen  quadratum)  is  the  highest;  it  is  quad- 
rilateral in  form,  tendinous  iu  structure,  and  placed  at  the  junction  of  tiie  right  and 
middle  leaflets  of  the  central  tendon,  its  margins  being  bounded  by  four  bundles  of 
tendinous  fibres  which  meet  at  right  angles. 

The  right  eras  transmits  the  sympathetic  and  the  greater  an<l  lesser  splanchnic 
nerves  of  the  ri;:ht  side;  the  left  eras,  the  greater  and  lesser  aplanchnic  nerves  of 
tlie  left  side  and  the  vena  azygos  minor. 

The  Serous  Membrane*  in  relation  with  the  Diaphragm  arc  four  in  number, 
three  lining  its  upper  or  thoracic  surface,  one  its  abdominal.  The  three  serons 
membranes  on  its  u]>per  sur&ce  are  the  pleura  on  either  .side,  and  the  serous  laver 
of  the  peril  ardium.  whieh  envoi's  the  middle  portifm  <*f  the  tendinous  centre.  The 
serous  membrane  covering  its  under  surface  is  a  portion  of  the  general  peritoneal 
membrane  of  the  abdominal  cavity. 

The  Diaphragm  is  arched,  being  convex  toward  the  chest  and  mni  avc  to  the 
abdomen.  Tlie  rfi/ht  pm-fi'^n  forms  a  e'implete  arch  frotri  hf Tf>ro  backward,  beiiig 
accurately  moulded  over  the  conve-x  surface  of  the  liver  and  having  resting  upon  it 
the  concave  base  of  the  right  lung.  The  h  ft  portion  is  arched  from  before  rack- 
ward  in  a  similar  manner,  but  the  arch  is  narrower  in  front,  being  encrojiehed  upon 
by  the  perirrirditim.  and  lo^ver  than  the  ricrht  at  its  summit  by  ahoiit  three-<jnarters  «»f 
an  inch.    It  supports  the  base  of  the  left  lung,  and  covers  the  great  en<l  of  the  stomach, 
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the  spleen,  and  left  kidney.  At  its  circumference  the  Diaphragm  '\»  higlier  in  the 
medial  line  of  the  body  than  at  either  side  :  but  in  the  middle  of  the  thorax  tlu-  cen- 
tral portion,  which  supports  the  heart,  is  on  a  lower  level  than  the  two  lateral  portions. 

1  he  height  of  the  Diaphragm  is  constantly  varying  during  respiration,  the  nnis- 
de  being  carried  upward  or  downward  from  tfie  average  level :  its  height  also  varies 
according  to  tin-  (l«  L:n'<-  of  distention  of  tlu'  stomach  and  iii(<  stint>  an<l  t1i<*  size  of 
the  liver.  After  a  torce<l  expiration  the  right  arch  is  on  a  level  in  front  with  the 
fourth  costal  cartilage,  at  the  side  with  the  fifth,  sixth,  and  seventh  ribe,  and  behind 
with  the  eighth  rib,  the  left  arch  being  usually  from  one  to  two  ribs'  breadth  below 
the  It-vt'l  of  the  right  one.  In  a  forced  inspiration  it  de*^ronds  from  one  to  two 
inches ;  its  slope  would  then  be  represented  by  a  line  drawn  trom  the  ensifonn  car- 
tila^  toward  the  tenth  rib. 

^  ERVES. — The  Diaphragm  is  supplied  by  the  phrenic  nerves  and  f&renic  plexus 
of  the  sympathetic. 

Actions. — The  Diapbn^m  is  the  principal  mui»cle  of  inspiration.  When  in  a 
eoiidition  of  rest  the  muacle  presents  a  eoncave,  domed  surface  toward  the  abdomen ; 
when  it  contracts,  thi.n  dome  becomes  much  flatter,  and  as  a  c'ltisequence  the  level 
of  the  floor  of  the  o]i<»?t  is  lowered,  anil  tliereforo  the  vortical  (liarnetcr  of  the  tho- 
racic cavity  increased,  while  the  abdominal  cavity  is  encroached  upon  and  the  abdom> 
inal  viscera  pushed  down,  so  as  to  cause  a  projection  of  the  flaccid  abdominal 
wall.  [In  inspiration  also,  owing  to  the  partial  fixation  of  the  central  tendon, 
partly  by  its  attachment  to  the  pericardium,  and  partly  by  it«i  finding  a  point 
dappui  on  the  abdominal  viscera,  contraction  of  the  Diaphragm  causes  elevation 
of  we  lower  ribs  and  their  displacement  externally,  thus  widening  the  chest  latere 
ally.  Inspiration  causes  always  a  tendency  to  a  vacuum  in  the  chest,  and  so  pro- 
duces an  inrush  of  air  bv  the  windpipe,  and  of  bbKul  throurrb  the  veinf — ^an  effect 
which  is  reversed  in  expiration.]  When  at  the  end  ol  inspiration  the  Diaphragm 
rdaxes,  die  Abdominal  walls  return  to  thtir  natural  position ;  thejr  therefore  piuh 
up  the  viscera  again,  and  these,  pressing  on  the  Diaphragm,  cause  it  to  resume  its 
ordinary  position  of  rest. 

In  ^  expulsive  acts  the  Diaphragm  is  called  into  action  to  give  additional  power 
to  eadi  expulsive  effort  Thus,  bc&te  sneeting,  couching,  laughing,  and  ciring, 
before  vomiting,  previous  to  the  expulsion  of  the  urine  and  feces  or  of  the  Ketos 
from  the  womb,  a  deep  inspiration  takes  place.* 


UUBGLBB  .Aim  FASOUB  OF 

The  ^fusdes  of  the  Upper  Extremity"  i 
with  the  different  regions  of  the  limb: 

Of  thb  Shouideb. 

AnUner  Thoraeie  Begim. 

Pectoral  is  nin  jor. 
Pectoralis  minor. 
Subclavius. 

LaternI  T/mrncic  £egu>n. 
Serratus  magnum. 

I 

AeromUd  Region*  ^ 

Deltoid. 

Anterior  Scapular  Region. 
Snbscapularis. 

*  For  •  detailed  deacripUoa  of  th«  gmeril  ralatu 
Slltnn'^  MediaJ  Atiakmff. 


THB  UPPER  HXTREMITT. 

re  divisible  into  groups,  corresponding 

Posterior  Seaptdar  Region. 

Siijiraspinatus. 
Infraspinatus. 
Teres  minor. 
Teres  major. 

Op  thb  Arm. 

Anterior  Bumtral  Region. 

Coraeo-brachialis. 

T5ic»'p«. 

Bracliialis  unticus. 

PoHterior  Mumeral  Region. 

Triceps. 
Subanconeus. 

It  of  the  Diapiiragm  and  its  Mtion  refar  to  Dr. 
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MUSCLES  AND  FASCIJE. 
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Of  the  Fore  ATI  m. 

^n<mor  Brachial  Region. 

Pronator  r.-idii  teres. 
Flexor  carpi  radialb. 
Palmaris  longus. 
Flexor  carpi  uliiaris. 
Flexor  suMiinis  (iitritoruni. 
'  Flexor  protiuitliis  di^itorum. 
g»    Flexor  longus  poIUcis. 
h3  I  Pronator  quadratns. 


Radial  Region, 

Sn]iinator  lontriis:. 

Exten«or  cai'jii  r;i'Ii;ilis  longior. 

Kxtentkir  cuipi  radialis  brevior. 


PoHerier  Brachial  Region, 

Extensor  oominuniB  digitonun. 

Extensor  miniiiri  <liu'iti. 
Extensor  carpi  ulaaris. 
Anconeus. 


Supinator  brevis. 
Extensor  ossia  metacarpi  pollicia. 
Extensor  primi  internodii  poUicis. 
Extensor  secundi  intonioduiKdliciit 
Extensor  indicia. 


Of  thk  Hand. 

»  Radial  Region, 

Abdnftor  pollicis. 

Fl«xor  os»\»  metacarpi  pollicis  (opponeos). 
Flexor  brevis  polUcis. 
Adductor  poUicia. 

Ulnar  Region. 
Palmaria  brevis. 

Abductor  minimi  digiti. 
Flexor  hre\  is  minimi  digiti. 
Flexor  oss'xs  metacarpi  minimi  digiti  (op> 
ponens). 

Palmar  Region. 

Lumbricalos. 
Intcros!*ei  palmares. 
Interos.sei  dorsales. 


DiiKction  of  Pectoral  Region  atui  Axilla  (Fig.  310).— The  arm  fwing  dniwn  away  frum 
tb«  side  nearlj  M  right  anglM  with  the  tniok  and  rotated  outwunl,  inuke  a  vertical  i'noiKiun 

through  the  iDtegament  in  the  median  line 
m.  of  the  chest  from  the  upper  to  the  lower 

part  of  the  itti'rnuin :  a  swond  inotsioo 
alon^  the  lower  liorder  of  the  Pectoral 
muHcIc  from  the  ensiform  cnrtilaiie  to  the 
inner  kid c  of  the  a.\illa;  a  third  from  the 
■t<>rnum  alons  the  clavicle  a»  far  a*  it* 
cJTifr.' ;  and  a  fourth  from  the  riii  l>11<'  of 
tlitj  I  iuviele  obli<melv  dnwnward,  uloui  the 
interxjMice  b>  twiM  ii  the  PtTtoral  und  Deltoid 
muscles,  as  low  as  the  fold  of  the  aniioiL 
*J*lie  fliip  of  intepiment  is  then  to  lie  di»- 
se<>t'  d  off  in  the  dire<  tion  indicate*!  in  the 
fijiure.  but  not  entirely  rcmovinl.  as  it  ^ihould 
n'[tluee<J  on  eomiiletlii^  tlu'  ili'-><'rtiiiri. 
If  a  transverse  incision  la  now  made  from 
the  lower  end  of  the  xtemina  to  the  side 
of  the  chest  as  far  a"  the  posterior  fold  of 
til'-  armpit,  and  the  integument  reflected 
outward,  rib'  :i\il!ary^m0e  will  be  mora 
cuuipletel^  expoiitid. 

Fasolb  of  thb  Tbobax. 

Tbe  Superficial  Fascia  of  tbe 

thoracic  region  i<»  h  loose  collulo- 
fibrous  layer  cojitinuous  with  the  f*u- 
perfieial  fascia  of  tbe  Deck  and  nppor 
extremity  above  and  of  the  abdo- 
men beK»w ;  o])posite  tbe  mamma  it 
subdivides  into  twti  lavers,  one  of 
which  pas8eA  in  front,  t^e  other  be- 
hind  tbat  fr!:iriil ;  an<i  from  both  of 
the.se  layers  numerous  .<»epta  pass  into 
itiii  substance,  supporting  itj*  various 
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5.  PALM  {^HAMO 


iHMectlmi  of  Oppn  SstKmtty. 


lobee:  from  the  anterior  layer,  fibrous  processes  psss  forward  to  tbe  integumeiit  and 
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nipple,  enclosing  id  their  areolae  masses  of  fat.  These  processes  were  called  by  Sir 
A.  Cooper  the  Ugamtntja  nupensoriay  from  the  support  they  afford  to  the  gland  in 
tbia  aituation.    On  removing  the  superficial  iSitfcia  with  the  mamma  the  Deep  Pawna 

of  the  thoracic  region  is  exposed  :  it  is  a  thin  aponeurotic  lamina  covering  the  sur- 
face of  the  great  Pectoral  muscle,  and  senditiff  numerous  prolongations  between  its 
&8ciculi :  it  is  attached  in  the  middle  line  to  the  front  of  the  sternum,  and  above  to 
die  davide :  it  is  very  thin  over  the  upper  part  <^  the  muscle,  somewhat  thicker  in 
the  interval  between  the  Pectoralis  major  and  Latissimus  dorsi,  where  it  closes  in 
the  axillary  space,  and  divides  at  the  outer  margin  of  the  latter  muscle  into  two 
layers,  one  of  which  passes  in  front  and  the  other  behind  it :  tliese  proceed  as  far  as 
the  spinous  processes  of  the  tlor^al  vertebnc,  to  which  they  are  attached.  At  the 
lower  part  of  the  thoracic  region  this  fascia  is  well  developed,  and  is  continuous  with 
the  fibrooB  sheath  of  the  Recti  muscles. 

Antbbiob  Thoraoio  Rbqion. 

Peetoralis  major.  Pectoralis  minor. 

Subclavius. 

The  Paotorall*  m^or  (Fig.  309)  is  a  broad,  thick,  triangular  muscle  situated 

at  tlie  upper  and  fore  jmrt  of  the  chest  in  front  of  the  axilla.    It  arises  from  the 
aiiitiior  surface  of  the  sternal  half  of  the  clavicle ;  from  half  the  breadth  of  the 
anterior  surface  of  the  sternum  as  low  down  as  the  attachment  of  the  cartilage  of 
the  sixth  or  seventh  rib,  its  origin  consisting  of  aponeurotic  fibres  which  intersect 
with  those  of  the  opposite  musde ;  it  also  arises  from  the  cartilages  of  all  the  true 
n"K«,  witli  the  exception,  freqTi(>ntly,  of  tlie  first  or  of  the  sevf'nth,  or  hotli  :  and 
Iroin  the  aponeurosis  of  the  External  oblii|ue  muscle  of  the  ahdoineu.    The  fibres 
from  this  extensive  origi"  converge  towanl  its  iuseriion,  giving  to  the  muscle  a 
nuliated  appearance.   I^ose  fibres  which  arise  from  the  clavicle  pass  obliquely  out^ 
ward  and  downward,  and  are  usually  separated  from  the  Test  by  a  ( «l]iilar  interval: 
those  from  th«'  lower  part  of  the  sternum  nnd  the  cartilages  of  the  hiwer  frne  ribs 
pass  upward  and  outward;  whilst  tlie  niiddh'  (ihi-es  |)as>  liori'/.ontally.    As  these 
three  sets  of  fibres  converge,  they  are  so  dispose<l  that  tlie  upper  <»ver)ap  the  middle 
and  the  middle  the  lower  portion,  the  fibres  of  the  lower  portion  being  folded  back« 
ward  upon  themselves,  so  that  those  fibres  which  are  lowest  in  fnmt  become  highest 
at  their  point  of  insertion.    They  all  terminate  in  a  flat  tendon,  about  two  inches 
broad,  which  is  inserted  into  the  anterior  bicipital  ridge  of  the  himH-rns.  This 
tendon  consists  of  two  laminaj,  placed  one  in  front  of  the  other,  and  usually  blended 
together  below.    The  anterior,  the  thicker,  receives  the  clavicular  and  upper  half 
of  the  sternal  portion  of  the  muscle,  the  posterior  lamina  receiving  the  attachment 
of  the  lower  half  of  the  sternal  jwrtion.    From  this  arrangement  it  results  that  the 
fihres  of  the  upper  and  middle  portions  of  the  muscle  are  inserted  into  the  lower 
part  of  the  bicipital  ridge,  those  of  the  lower  portion  into  the  upper  part.  The 
tendon  at  its  insertion  is  connected  with  that  of  the  Deltoid ;  it  sends  up  an  expau- 
sbn  over  the  bicipital  groove  toward  the  bead  of  the  humerus ;  another  backward, 
which  lines  the  groove;  and  a  third  to  the  fascia  of  the  arm.    [Mr.  Wagstaffe 
(Jnurn.  Anat.  and  Phtfs.^  1H71)  has  descriVtef]  the  insertion  of  tlie  Peetoralis  major 
lijore  accurately,  as  follows:  "The  fibres  of  the  clavicular  portion  are  inserted  in 
the  same  order  as  they  arise:  the  outermost,  and  particularly  the  deeper,  fibres  of 
origin  are  inserted  at  the  uppermost  part  of  the  tendon;  the  innermost  fibres,  or 
those  nearest  to  the  sterno-clavicular  articulation,  pass  down  to  the  lowermost  part 
'f  the  tendon.    The  sternal  portion  is  peenliarly  arranged.    It  will  he  seen,  on 
turning  aside  tlie  clavicular  part,  that  the  uppermost  fibres  of  the  sternal  muscle — 
i.tf.  those  from  the  tirst  costaJ  cartilage  (if,  as  is  perhaps  most  usual,  there  is  attach- 
ment to  that  part),  or  firom  the  neighborhood  of  the  stemo-clavicnlar  articulation- 
pass  downward  under  cover  of  tlie  clavicular  muscle,  and  are  inserted  into  the 
uppenuost  part  of  the  second  plane  of  attachment  to  the  outer  bicipital  ridge, 
fibres  from  the  sternum  opposite  the  first  intercostal  space,  or  sometimes  a  little 
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lower,  can  be  traced  tlown  to  be  inserted  into  the  lowest  part  of  the  attachment  to 
the  humerus.  Below  these  last-inentioued  tibres  the  Diu^cular  bundles  gradually 
pass  under,  tlie  previous  ones,  and  ultimately  the  loweet  fibres  of  origin  from  the  ^m>- 
neoroeis  of  the  external  oblique  psfis  to  the  highest  part  of  the  thira  plane  of  inser- 


FiQ.  811. 


Mnsoles  of  the  Chest  and  FnjDlof  tin-  Arm,  Mj|t  rtirlal  view 


tinti :  and  it  is  t1u>s<>  flln cs  which  are  Connected  with  the  fibrous  band  paanng  upward 

to  ihc  head  of  the  humerus. 

**  It  will  thus  be  seen  that  the  so^lled  tendon  of  the  Pectomlis  major  is  com- 
posed of  three  layers :  1,  that  of  the  elavieular  portion,  2  and  3,  those  of  the 
sternal  portion,  doubled  upon  itself  Im  Iow.  Imt  easilv  separable  alii>\  e.  ( >f  these 
layers,  the  tii"st  and  second  have  usually  ab<mt  the  same  extent  of  attachment  above 
and  below,  but  the  third  passes  considerably  higher  than  the  others."] 

Hklations. — By  its  anteri&r  »urfaee  with  the  intejrunient,  the  superficial  fascia, 
the  IMatvsttin.  niel  the  iiiatnmary  jrland  :  bv  its  iiosfrrior  xiirfii<-<\  it.n  thor^tric  jmr- 
tion,  with  the  .steruum,  the  ribs  and  costal  cartilages,  the  Subclavius,  I'ectoralia 
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minor,  Serratns  magnus,  and  the  Intercostals :  its  axiUary  portion  forms  the  ante- 
rior wall  of  the  axillarv  j^paec  and  coven*  the  axillary  vessels  and  nerves.  Its 
upper  border  Wen  parallel  with  the  Deltoid,  from  which  it  is  separated  by  the 
<%pha)ic  vein  and  dfeacending  branch  of  the  thoracico-acromialis  artery.  Italower 
border  forms  the  anterior  marj^in  of  the  axilla.  V*einfr  at  first  separated  from  the 
Latissimus  dorsi  by  a  con.siderabie  interval,  but  both  muscles  gradually  converge 
toward  the  outer  part  of  the  apace. 

TH»»€^m. — ^Detaeh  the  Pfletoralw  major  bv  dividint;  th«  nuscle  ninn;:  it'^  nttnchmcnt  to  the 

clfivi'  li'.  ntnl  1)V  riiakint;  ii  v<  rflral  im  i-ion  thnui;^'h  it»  su'istunoe  ii  little  ''Mmi  il  tn  its  lino  of 
attachtTKHit  to  the  sternum  aud  eos*ial  cartiln^'  f.  l  lu?  muscle  should  then  Ik-  rotlivtod  outward 
and  ita  tendon  oaridullv  oxftniined.  The  ret'torulis  minor  is  now  exposed,  nnd  inimedtatelj 
above  ity  tn  the  interval  between  ite  upper  bonier  and  the  olaviele,  a  ttionj;  fiiwia,  the  coeto^ora- 
Mid  membnuie. 

The  Coeto-coracoid.  Membrane  protects  the  axillary  vessels  an<l  nerves.  It 
ia  attached  above  to  the  edges  of  the  Stibelavian  groove  on  the  under  surface  of 
the  clavicle,  80  as  to  enclose  the  Subclaviiis  mn-dc:  frnm  this  it  jiasscs  down  to 
the  upper  border  of  the  Pectontlis  minor.  Extenially  it  is  very  thick  and  dense, 
and  forms  a  strong  fibrous  band  which  extends  from  the  coracoid  process  to  the 
first  rib  near  to  the  origin  of  the  Subclavins  muscle.  This  portion  is  sometimes 
cal]i  <l  the  cottto-coravuid  lifjanient.  Holow  it  is  thin,  and  at  the  iii  ix  r  liordcr  of  tlie 
Pectoralis  minor  it  splits  into  two  layers  to  invest  the  muscle ;  from  the  lower  bor- 
der of  the  Pectoralis  minor  it  is  continued  downward  to  join  the  axillary  fii^cia,  and 
oatvard  to  join  the  fascia  over  the  short  head  of  the  Bioepe.  The  coBto-coracoid 
mrn-ihrnnc  is  pirrccd  by  the  cephalic  vciti.  tlif  tlioracico-acTomialis  artery  and  Vein, 
superior  thoracic  artery,  and  anterior  thoracic  nerves. 

The  BeotoraliB  mmor  (Fig.  312)  is  a  thin,  flat,  triangular  mnscle  sittmted  at 
the  upper  part  nf  the  thorax,  beneath  the  Pectoralis  major.  It  ari.ses  ^>\  tlntc 
tendinous  digital  ions  from  the  upper  margin  and  outer  surface  of  tlic  third,  fourth, 
and  fifth  ribs,  near  their  cartilages,  and  from  the  aponeurosis  covering  the  Inter- 
cotttA  muMlet;  the  fibres  pass  ii]>ward  and  outward,  and  converse  to  form  a  flat 
tendon  irbich  is  inserted  into  the  anterior  border  of  the  coracoid  process  of  the 
Scapfila. 

llELATlONi?. — By  its  anterior  nurfacc  with  the  Pectoralis  major  and  the  sui>erior 
thorscic  vessels  and  nerves ;  bv  its  pottaior  mrfaee  with  the  rioK,  Intercostal  mus- 
cles, S<  rratus  magnus,  the  axiUary  space,  and  the  axillary  vessels  ainl  nt-i  ve».  Its 
upper  border  is  separated  from  the  clavicle  by  a  triangular  interval.  Kn>ad  inter- 
ually,  narrow  externally,  boundetl  in  front  by  the  costo-coj-acoid  membrane,  and 
internally  by  the  ribs.    In  this  space  are  seen  the  axillary  vessels  and  nerves. 

The  ooBtoixiraoQid  aieiDlHane  should  now  be  remored,  when  the  Subchiriua  nraeele  will  be 

The  Subclavius  is  a  long,  thin,  spindle-shaped  muscle  placed  in  the  interval 
between  the  clavicle  and  the  first  rib.  It  arises  by  a  short,  tliick  tendon  from  the 
cartilage  of  the  first  rib,  in  front  of  the  rhomboid  ligament ;  the  fleshy  fibres  pro- 
ceed obliquely  upward  and  outward,  to  be  inserted  into  a  deep  groove  on  the  nnder 
surfare  <.f  the  middle  third  of  the  clavicle. 

Kii.A  ri'iNs. — T?v  its  upprr  ifurfiict'  with  the  clavicle;  by  its  tatdi'r  ftvrfnrr  it  is 
separateii  from  the  fir^t  rib  by  the  subclavian  vessels  and  brachial  plexus  of  nerves. 
Its  anierwr  9Mfaee  is  separated  from  the  Pectoralis  major  by  the  costo-coraooid  apo* 
neurosis,  which,  with  the  clavicle,  forms  an  osteo>fibrous  sheath  in  which  the  muscle 
is  enclosed. 

If  the  coetal  attachment  of  the  Pectomli«  minor  iis  divided  ocroeit  and  the  luuwle  retlect^ 
outmrd,  the  axillary  Teavels  and  nerveB  are  brought  fally  into  view,  and  should  be  examined. 

Nkrves. — ^The  Pectoral  muscles  are  supplied  hj  the  anterior  thoracic  nerves ; 
the  Subclavius,  by  a  filament  from  the  ooni  formed  by  the  union  of  the  fifth  and 
sixth  cervical  nerves. 

ACT10>J5. — If  the  arm  baa  been  raised  by  the  Deltoid,  the  Pectoralis  major  will, 
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conjointly  with  the  Lntissimus  dorsi  ami  Tores  major,  depress  it  to  the  «i(le  of  the 
cheat,  andt  if  acting  singly,  it  will  draw  the  arm  across  the  front  of  the  chest.  £To 
ahow  the  ftction  of  tne  Pectoralts  major  on  the  model,  let  him  place  his  arm  on  joar 
shoulder  or  other  similar  obstiiclc  about  the  same  levels  and  pro.H.4  down.  Notice 
pRpocially  how  the  axilla  i.s  then  well  defined.  Tn  muscular  models  the  clavicular 
portion  will  sometimes  form  one  distinct  bundle,  and  the  sternal  be  divided  into 
several,  and  the  groove  between  the  sternal  and  clavicular  heads  will  be  well 
marked.  The  furrow  between  the  Pectoralis  major  and  the  Deltoid  is  always  well 
marked,  thou<:li  ilMiinited  when  the  mnTles  are  at  rest.  Its  upper  end  is  a  wide 
triangular  de}jres><ion,  while  the  lower  portion  i.**  linear.  The  marked  difference  in 
the  appearance  of  the  chest  when  the  arm  is  hanging  down  and  when  raised  should 
be  observed.  Simple  raising  of  the  arm  stretches  out  the  Pectoralis.  effaces  in  great 
part  its  lower  border,  flattens  the  chest,  and  displaces  the  nipple  of  that  side 
markedly  upward.  Letting  the  arm  fall,  the  muscles  are  gathered  again  into  a 
large  mass  with  a  curved  lower  border.  Partial  lifting  of  the  arm  makes  the 
axilla  more  marked,  but  complete  elevation  nearly  effiices  it.]  The  Pectoralis 
minor  depresses  the  point  of  the  shoulder,  drawing  the  scapula  downward  and 
inward  to  the  thorax.  The  Subclavius  depresses*  the  shoulder,  dniwing  the  clav- 
icle downward  and  forward.  When  the  arms  aix>  fixed,  all  throe  muscles  act  upon 
the  ribs,  drawing  them  upwaid  and  expanding  the  chest,  and  tlms  l»ocoming  very 
important  agents  in  forcetl  in.Hpiration.  Asthmatic  patients  always  assume  an  atti- 
tude which  fixes  the  shoulders,  so  that  all  these  muscles  may  be  brought  into  action 
to  assist  in  dilating  the  cavity  of  the  chest. 

Lateral.  Thohaoic  Rsqion. 

Serratus  magnus. 

The  Serratus  magTius  (Fig.  312)  is  a  broad,  thin,  and  irregularly  quadrilateral 
muscle  situated  at  the  up]ier  part  and  side  of  the  chest.  It  arises  by  nine  fleshy 
digitations  irom  the  outer  surface  and  upper  border  of  the  eight  upper  ribs  (the 
second  rib  having  two),  and  from  the  aponeurosis  covering  the  upper  intercostal 
spares,  and  is  inserted  into  the  whole  length  of  the  anteri»»r  aspoct  of  the  posterior 
border  of  the  scapula.  This  muscle  has  been  divided  into  three  portion.s — *  supe- 
rior, middle,  and  inferior— on  account  of  the  difference  in  the  direction  and  in  the 
extent  of  attachment  of  each  part.  The  upper  portion,  separated  from  the  rest  by 
a  cellular  interval,  is  a  narrow  hut  tliiek  fatcicnlus  which  arises  by  two  digitations 
from  the  first  and  second  ribs,  and  from  the  aponeurotic  arch  between  them ;  its 
fibres  proceed  upward,  outward,  and  hackward,  to  be  inserted  into  the  triangular 
smooth  surface  on  the  anterior  suspect  of  the  superior  angle  of  the  scapula.  The 
middle  portion  of  the  Jiinsclc  arises  by  tltrpf  di;iitafi  in=!  from  the  second,  third,  and 
fourth  ribs:  it  fonns  a  thin  auil  broad  niusiular  layer,  which  proceeds  horizuntaily 
backward  to  bo  inserted  into  the  posterior  border  of  the  scapula  between  the  supe- 
rior and  inferior  angles.  The  lower  portion  arises  from  the  fifth,  sixth,  seventh, 
and  eighth  ribs  by  four  digitations,  in  the  intervals  between  which  are  received 
corresponding  proccsjies  of  the  External  oblique;  the  fibres  pjiss  upward,  outward, 
and  backward,  to  be  inserted  into  th(>  anterior  surface  of  the  inferior  angle  of  the 
Bca|t!il:i  Ijv  an  attachment  partly  muscular,  paitly  tendinous, 

Rel.\tions. — This  muscle  is  covered  in  front  by  the  Pectoral  muscles:  behind, 
by  the  Subscapular^ :  above,  by  the  axillary  vej^sds  and  nerves.  Its  deep  surface 
rests  u]x>n  the  rib^^  and  Intereostal  muscles. 

Nkkve.S. — The  Serratti"^  nia'^nii«  is  «npj)!irtl  1)v  the  posterior  thonu  ie  nerve. 

Actions. — The  Serratus  magnus,  as  u  Avhole,  carries  the  scapula  forwaid  and  at 
the  same  time  raises  the  yertebral  border  of  the  bone.  It  is  therefore  concerned  in 
the  action  of  pushing.  Its  lower  and  stronger  fibres  move  f<»nv;u  (i  tlie  lower  angle 
and  assipt  the  Tra|>eziu8  in  rotatinir  the  ho-Qo  round  an  axi>  ilirough  its  centre,  and 
thus  assists  this  muscle  in  raising  the  acromion  and  supportmg  weights  upon  the 
Aeulder.  It  is  possible  that  when  the  shoulders  are  fixed  the  lower  fibrss  may  assist 
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in  raising  and  everting  the  ribs,  but  it  is  not  the  important  inspiratory  muscle  which 
H  wma  fiMrmerly  believed  to  be.   [To  show  its  slips  of  origin  on  the  living  model> 


Fro.  312. 


Mu>clf>  <if  tin-  (  ht  >t  aii'l  Kr  '111  i-f  the  Arm,  with  the  ^>^>llIl<lHri»■^  > if  tin-  Hxilla. 


let  him  simply  liil  the  arm  and  breathe  deeply ;  or,  better,  let  him  crotis  his  arms 
belund  the  Wk  and  bend  backward.] 

IHiierftow.— After  completing  the  diM«eHon  of  the  axilla,  if  tlie  mii«e1ee  of  the  bade  have 

beon  illmctaid  the  upjH  r  i-xtn-mity  should  1m>  .xi  ]>aratoci  from  the  trunk.  Saw  thfOOgh  the 
chivicle  at  its  centre,  uml  then  cut  through  the  iim.Hclesi  w  hii  h  ■  nuiiect  the  s<-apula  and  arm  with 
the  trunk — viz.  thf  Pi'ctoraliH  minor  in  front,  Serratus  ina;;iius  at  the  ^ide.  and  the  Levator 
aDKuli  acapul»,  the  Uhouibuids,  Trapesiue,  and  Lati««iiiiii«  dorsi  b«hind.  These  muscles  should 
be  cleaned  and  traced  to  their  reeperave  inwrtions.  Then  make  an  incirion  throu^ch  the  intepi- 
mcnt,  commfncinir  at  the  nnt'-r  third  of  thi-  i  lavii-le  and  i'Xtetidin;:  alotiL'  the  niar;rin  of  tluit 
bone,  the  acromion  urouesK,  and  i>|»ine  of  the  scapula ;  the  inteuunient  »iiuulU  l>c  dissected  ti-om 
above  downward  ana  outward,  when  the  fiueia  covering  the  Deltoid  ia  exposed  (Fig.  310,  No.  8). 

The  Saperflcial  Faacia  of  the  upper  extremity  is  a  thin  cellulo-fibrous  lamina 
OOntainin};  l>ctw(><'n  it.<  layers  the  siipcrfifial  veins  anil  1  v)nj)liafics  and  the  cntaneoiis 
nerves.  It  is  most  distinct  in  front  of  the  elbow,  and  contains  very  large  supcriiciul 
veins  and  nerves;  in  the  hand  it  is  hardlj  demonstrable,  the  interment  being  closely 
adherent  to  tlie  deep  fa.scia  by  dense  fibrous  bands.  Small  sulu  utaneous  bursa?  are 
found  in  this  fa.^eia.  over  the  acromion,  the  oU'eninon.  and  the  knuckles.  The  deep 
fascia  of  the  upjM;r  extremity  comprises  the  aponeurosis  of  the  shoulder,  ami,  an«l 
forearm,  the  anterior  and  posterior  annular  ligamwts  of  the  carpus  and  the  palmar 
ftseia.  These  will  be  oonsidered  in  the  description  of  the  muscles  of  the  several 
regions. 


Digitized  by  Google 


482 


MUSCLES  AND  FASCIAE, 


Agboioaij  RsaiON. 
Deltoid. 

The  Deep  Faaoia  covering  the  Deltoid  (deltoid  aponeurosis)  is  :i  rliii  k  and 
ftronfT  fibrous  layer  whidi  covers  the  miter  surface  of  the  muscle  ainl  semis  liciwn 
numerous  prolongations  between  ita  laaciculi ;  it  is  continuous  internally  with  the 
fascia  covering  the  gre&t  Pectoral  miucle;  behind,  with  that  covering  the  Infra- 
spinatus and  back  of  the  am:  above»  it  ia  Attached  to  the  clavide,  the  aeromion, 
and  spin  '  nf  the  scapula. 

I'hc  Del1x>id  (Fig.  31  Ij  is  a  laree,  thick,  triangular  louacle  which  gives  the 
ronnded  outline  to  the  shoulder,  and  has  received  its  name  from  its  resemhlance  to 
the  Greek  letter  A  reversed.  It  surrounds  the  shoulder-joint  in  the  greater  ]>art  of 
its  extent,  covering  it  on  its  miter  side  and  in  front  and  behind.  It  arises  from  the 
outer  third  of  the  anterior  border  and  upjwr  surface  of  the  clavicle,  from  the  outer 
maigin  and  upper  surface  of  the  acromion  process,  and  from  the  whole  length  of  the 
lower  lip  of  the  postoior  border  of  the  spine  of  the  scapula.  From  this  extensive 
orifrin  the  fibrp<  eonvprp*  toward  their  insertion,  the  uiiiMle  passiiiir  v<»rticallv.  tlie 
anterior  obliquely  backward,  the  posterior  obliquely  torwaril ;  they  unite  to  form  a 
thick  tendon  which  is  inserted  into  a  roujrh  prominence  on  the  middle  of  the  outer 
side  of  the  shaft  of  the  humerus.  This  muscle  is  remarkably  coai"se  in  texture,  and 
the  arrangement  of  its  muscular  fibres  is  somewhat  jieeiiliar  :  flie  central  portion  of 
the  muscle — that  is  to  say,  the  part  arising  from  the  acromion  proces^j — consists  of 
oblique  fibres  which  arise  in  a  bipenniform  manner  from  the  sides  of  intramusculur 
aponeuroses  or  tendons,  generally  four  in  number,  which  are  attached  above  to  the 
acromion  process  and  pass  downwanl  parallel  to  one  another  in  the  substance  of  the 
muscle.  The  oblique  muscular  fibres  thus  formed  are  inserted  into  similar  tendinous 
insertions,  generally  three  in  number,  which  pass  upward  from  the  inserdon  of  the 
muscle  into  the  humerus  and  alternate  with  the  descending  septa.  The  lateral  por- 
tions of  the  muscle' — that  is  to  say.  the  fibres  arising  from  the  clavicle  and  spine  of 
the  scapula — are  m>i  arranged  in  tliia  manner,  but  consist  of  parallel  fasciculi  jiafis- 
ing  from  dieir  origin  above  to  be  inserted  into  the  margins  of  the  inferior  tendon. 

Relatioxs. — by  it.s  xnp»riici<if  surface  with  the  integument,  the  superficial 
fascia,  Platysma,  and  supra-acromial  nerves.  Its  deep  gitrfnre  is  .separated  from 
the  head  of  the  humerus  by  a  large  sacculated  synovial  bursa,  and  covers  the 
coracoid  process,  coraco-iicromial  ligament,  Pectoralis  minor,  Coraco-brachialis. 
butli  lieads  of  the  T>iceps,  tendon  of  the  Pectoralis  major,  in.sertioiis  <>f  the 
Supraspinatus,  Infi-aspinatus,  and  Teres  minor,  the  scapular  and  external  heads 
of  the  Tricei)8,  the  circumllcx  vessels  and  nerve,  and  the  humerus.  Its  anterior 
border  is  separated  from  the  Pectoralis  major  by  a  cellular  interspace  whid)  lodges 
the  cephalic  vein  and  descending  branch  of  tlie  acromial  thoracis  artery.  Its  po§' 
terior  border  rest«  on  the  infraspinatus  and  Triceps  muscles. 

Nbrves.— The  Deltoid  is  supplied  by  the  circumflex  nerve. 

Actions. — The  Deltoid  raises  the  arm  directly  from  the  side,  .so  as  to  bring  it  at 
right  angles  with  the  trunk.  Its  anterior  fibres,  jussisted  by  the  Pe<"f oralis  majrvr. 
draw  the  arm  forward;  and  its  posterior  fibres,  aided  by  the  Teres  major  and 
Latisaimus  dorsi,  draw  it  backward.  fShow  it  on  the  mo^d  bj  resisting  elevation 
of  the  arm  directly  outward,  or  by  his  lifting  a  heavy  weight  in  the  same  direction. 
Its  coarse  texture  in  thin  but  mu.scular  mo«lels  i«  often  thus  well  shown,  even 
through  tiie  skin,  and  is  a  good  illustration  of  this  form  of  the  structure  of  muscle. 
(See  p.  362.)   Its  insertion  is  marked  by  a  depression.] 

Pisteetion. — Divide  th«>  D«>ltoi(l  across  near  the  upfK>r  part  bt  an  inciiiinn  carried  along  the 
iiiar^iii  of  the  clavicle,  tfn  a. nttiiioti  pnHcss,  and  spine  of  the  (*oapulii,  iitul  refl«fl  it  downward  : 
the  burtta  will  bu  svcn  on  it.s  under  eurfaue,  well  sis  the  cirvuutUex  V(»«cl0  <uid  nerve.  The 
inaertion  of  the  maeele  Bhottld  be  earefiiUy  eaauiDed. 
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AsnasiOB  Soapdlab  Bmiom. 

Subeci^ularia. 

The  Snbeoapalar  Fascia  is  a  thin  mombnae  attache^!  t<>  the  entire  circum- 
ference of  the  subscapular  fossa,  and  all'nrdinfi;  attachmrnt  liy  its  inner  surface  to 
fsouie  of  the  fibres  of  the  Subscapularis  mu^'le;  when  thiii  is  removed  the.  Sub- 
■capularts  muscle  is  exposed. 

The  SubBoapolariB  (Fig.  310)  is  a  large  triangular  luuscle  which  fills  up  the 
.•tib^f'apular  fosjst,  arising  from  its  internal  two-thirds,  with  the  exception  of  a  nar- 
row margin  along  the  posterior  border  and  the  iiurfuces  at  tlie  superior  and  inferior 
angles  which  afford  attachment  to  the  Serratus  magnus.  Some  fibres  arise  from 
tendinous  laniinie  which  intersect  the  muscle  and  are  attached  to  ridg<>s  on  the  bone, 
and  others  from  an  aponeurosis  whi*  h  «pparntcs  the  muscle  fr«»ni  the  Tere,-*  tn  ij-.p 
and  tlie  long  head  of  the  Triceps.  The  fibres  pass  outward,  and,  gradually  con- 
verging, terminate  in  a  tendon  which  is  inserted  into  the  lesser  tuberosity  of  the 
humerus.  Those  fibres  which  arise  from  the  axillary  border  of  the  scapula  are 
iTi>^t  rtoil  intd  the  neck  of  the  humenis  to  tlu*  extent  of  an  inch  lu  lnw  the  tniuTfi^ity. 
'1  lie  tendon  of  the  muscle  is  in  close  contact  with  the  caphuhir  iiipimeut  of  the 
shottldet^joint,  and  glides  over  a  large  bursa  which  separates  it  from  the  base  of  the 
eor^oid  pi  n  (  s>.  1'liis  Viunui  communicates  with  the  cavity  of  the  joint  by  an 
aperture  in  the  ciipsuliii-  liLrament. 

HtLATioNs. — Jiy  its  anlcrior  mrjcve  with  the  Serratus  magnus,  Coraco-bra- 
chialis,  and  Biceps,  and  the  axillary  vessek  and  nerves;  by  its  posterior  turface 
with  the  .scapulii,  the  subscapular  vessels  and  nerves,  and  the  capsular  ligament  of 
the  shoiiMcr-joint.  Its  lower  border  is  contiguous  with  the  Teres  major  and  Latis- 
£imus  dorsi. 

MBRVBS.-~>It  is  supplied  by  the  upper  and  lower  subscapular  nerves. 

Attions. — The  Suhscapularis  rotates  the  head  of  the  humern-  inward;  when 
the  ann  is  raised  it  draws  the  humerus  downward.  It  is  a  pitwerl'ul  defence  to 
the  front  of  the  shoulder-joint,  preventing  displacement  of  the  head  of  the  bone 
forward. 

Posterior  ScaPulam  Rboion  (Fig.  313). 

kSuur-a-Hpinatus.  Teres  minor. 

Innvspinatus.  Teres  major. 

Pi»t«rH<m. — To  «xfMW«  these  musclm,  and  to  ciamitte  their  niod«  of  inwrtion  Into  th« 

Ijuinmi^,  detnrh  th"--  r>rlt<pii1  and  Trapcziu-  froin  thrir  attaohment  to  the  Hynw  of  tlir-  s<  apula 
and  acromion  iinuess.  liciiiove  tho  idavicle  hy  tliyidinji  tlie  lipiiiioiits  coiumh  tiiip  it  witli  the 
coraroid  pn>iH.>sH,  and  ^tepurute  it  nt  itn  nrticulation  with  tht*  soapulu  :  divide  the  acromion  pro- 
cess near  its  root  with  a  miw.  The  fragments  being  removed,  tbe  tendons  of  the  poHterior  Scap- 
ular miiadea  will  be  fully  ex]M>»*ed,  ana  caa  be  examined.  A  block,  should  be  placed  beneath 
the  dtonMer-joint,  so  as  to  make  the  moscles  teaee. 

The  Supraspinous  Fascia  is  a  th'u  V  and  dense  membnmous  layer,  which  com- 
pIotiK  thp  os«i  n-fi!)rnu'<  ca.>je  in  which  the  iSupraspinatus  muscle  is  contained,  aflord- 
ing  attachment  by  it.s  inner  surface  to  some  of  tbe  fibres  of  the  muscle.  It  is,  thick 
internally,  but  thinner  externally  under  the  coraoo-acromiat  ligament  When  this 
iascia  i.-  Ti  n  .  ycd  t]|,.  Siij)ni.spinntu>  muscle  is  exposed. 

The  Supraspinatus  nmsde  occupies  the  whole  of  the  supras|)inou.<  fo.ssa,  arising 
from  its  internal  two-thirds  and  from  the  strong  fascia  which  covers  its  surface. 
The  muscular  fibres  converge  to  a  t«ndon  which  passes  across  the  capsular  ligament 
of  the  slionldt'r-joint,  to  which  if  ititiTnntrly  adherent,  and  is  in.serled  into  the 
highest  of  the  three  facet.s  on  the  great  tuberosity  of  the  humerus. 

Relations. — By  its  uj)ifer  surfaa:  with  the  Trapestius,  the  clavicle,  tbe  acro- 
mion, the  eoraco-acromial  ligament,  and  the  Deltoid;  by  its  under  mrf>i,;  with 
the  ^capulsi  the  suprascapular  vessels  and  nerve,  and  upper  part  of  the  shoulder* 
Joint. 

Tho  Infiraepinoua  Faecia  is  a  dense  fibrous  membrane  covering  in  the  Infraspi- 
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natus  muscle,  and  attached  to  tlie  circiimferetice  of  the  itifi-aspinrma  fossa:  it  affords 
attachment  by  its  inner  surface  to  some  fibres  of  that  muscle.  At  the  point  where 
tiie  infiraspiiifttiis  ceases  to  be  covered  by  the  Deltoid  this  &8cia  gives  off  a  strong 
process  which  divides  into  two  to  enclose  the  Deltoid  muscle :  one  layer  pjLsses  over 
the  muscle  forming];  tlic  Deltoid  fascia  already  described,  the  other  paases  beneath 
the  deltoid  to  the  shoulder-joint. 

The  Infraspinatus  is  a  thick  triangular  muscle  which  occupies  llie  chief  part  of 
the  infras|»inons  fo-vsa.  arising  hy  fleshy  fibres  from  its  internal  two-thirds,  and  by 
tendinous  fibres  from  the  ridges  on  its  surface:  it  also  arises  from  a  strong  fascia 
which  covers  it  externally  and  separates  it  from  the  Teres  major  and  minor.  The 
fibres  converge  to  a  tendon  which  glides  over  the  external  border  of  the  spine  of 
the  scapula,  and,  passing  across  the  capsular  ligament  of  the  shoulder-joint,  is  inserted 
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into  the  middle  facet  on  the  great  tuberosity  of  the  humerus.  The  tendon  of  tiiis 
muscle  is  occasionally  separated  from  the  spine  of  the  scapula  by  a  synovial  bursa 
which  communicates  with  the  synovial  mcinliranc  of  the  shcmlder-ioint. 

Uklations. — By  its  jiumUrior  yturfaee  witli  the  Deltoid,  the  Trapezius,  Latissi- 
mus  dorsi,  and  the  integument :  by  its  anterior  surface  with  the  scapula,  from  which 
it  is  separated  by  the  supniscapular  aii<l  dorsalis  scapulie  vessels,  and  with  the  rapea* 
lar  ligament  of  the  shonl'lcr  joint.     Its  Jmrrr  fn>r>h'r  is  in  contact  with  the 
minor,  and  occa-^ionally  united  with  it,  and  with  tiie  Teres  maj(»r. 

The  Teres  minor  is  a  narrow,  elongated  nnuscle  which  lies  along  the  inferior 
border  of  the  scapula.  It  arises  from  the  dorsal  sur&ce  of  the  axillary  border  of 
the  scapula  for  the  upper  two-thirds  of  its  extent,  and  from  two  aponeurotic  laniinrr, 
one  of  which  separates  this  muscle  from  the  Infraspinatus,  the  other  from  the  Teres 
major ;  its  fibres  pass  obliquely  upward  and  outward,  and  terminate  in  a  tendon 
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which  i!9  inserted  into  the  lowest  of  the  three  f  icets  on  the  prent  tuherositv  of  the 
humerus,  ami  t>y  fleshy  fibres  into  the  humerus  immediately  below  it.  The  tendon 
of  tliis  miiBcle  ipasim  meroM  the  capenlar  ligament  of  the  shoiilder-Jomt. 

Relations. — By  its  posterior  surface  w  ith  the  Deltoid,  the  Latissimiis  dorsi,  and 
the  intejr'iment ;  by  its  auterhr  mtrfufi'  with  the  scapula,  the  dorsal  branch  of  the 
subscapular  arterv,  the  long  head  of  the  Triceps,  and  the  shoulder-joint ;  by  its 
upper  border  with  the  Infraspinatas ;  by  its  liwer  harder  with  the  T«res  major, 
firora  wbieh  it  is  separated  anteriorly  by  the  long  head  of  the  Triceps. 

The  Teres  major  i*  a  hrond  and  stimewhat  flattened  nin«c]o  whteh  arises  from  the 
dorsal  aspect  of  the  inferior  angle  of  the  scapula,  from  the  fibrou?*  s*fpta  interposed 
between  it  and  the  Teres  minor  and  Infraspinatus ;  the  fibres  are  directed  upward 
and  outward,  and  terminate  in  a  fiat  tend'ui  aliout  two  incites  in  length,  wliicli  is 
in.^erteii  into  the  posterior  bicipital  ridge  of  the  humerus.  The  tendon  of  this  mus- 
cle at  its  insertion  into  the  humerus  lies  behind  that  of  the  Latissimus  dorsi,  from 
which  it  is  sepanited  by  a  synovial  biirBa,  the  two  tendons  being,  howevw,  united 
along  their  lower  borders  fnr  a  short  distance. 

Relations. — By  its  posterior  mrface  with  the  integument,  from  which  it  is 
8eparate<l  internally  by  the  Latissimus  dorsi,  and  externally  by  the  long  head  of  the 
Triceps  ;  }>y  its  anterior  «Mrf'a<*(;  with  the  Subscapalaris,' Latissimus  d<>r  '  oraoo* 
bracfaialis,  short  head  of  the  Biceps,  the  axillary  ve?  f  l it:  ]  brachial  jilexns  of 
nerres.  Its  upper  border  is  at  first  in  relation  with  the  Tere:;)  minor,  from  which  it 
is  afterward  separated  by  the  long  bead  of  the  Triceps.  Its  t&wer  harder  forms, 
in  eonjnliotion  with  the  Latisaimns  doni,  part  of  the  posterior  boundary  of  the 
axilla. 

Serves. — The  Supra-  and  Infra-spinatus  muscles  are  supplied  by  the  suprascap- 
nlar  nerve ;  the  Teres  minor,  by  the  circumflex ;  and  the  Teres  major,  by  the  lower 
subscapular. 

AfTTHN?. — The  Supraspinatus  assists  the  Deltoid  in  rai«in<r  the  arm  from  the 
side,  and  fixes  the  head  of  the  humerus  in  its  socket.  The  Infraspinatus  and  Teres 
minor  rotate  the  head  of  the  hnmems  outward :  when  the  arm  is  raised  the^  assist 
in  retuning  it  in  that  position  and  carrying  it  backward.  One  of  the  most  import* 
ant  uses  of  the«e  tlireo  muscles  is  the  great  pmtoetioii  they  afford  to  the  shonlder- 
joint,  the  JSupraspinatus  supporting  it  above  and  preventing  displacement  of  the 
head  of  the  humerus  apwara,  whilst  the  Infraspinatus  and  l%res  minor  protect  it 
behind  and  prevent  dislocatioji  backward.  The  Teres  major  assists  the  Latissimus 
dorsi  in  drawiot'  'lio  hninent';  downward  and  backward  when  previoimlv  raised,  and 
rotAting  it  iuwuid;  when  liie  arm  is  fixed,  it  may  assist  the  Pectoral  and  Latissimus 
dorsi  muscles  in  drawing  the  trunk  forward.  [The  Supr»-  and  InfiMpinatus  and 
Teres  minor  show  rather  obscurely  on  the  model  when  elevation  and  external  rota^ 
tinn  of  the  arm  are  resiste<l.  To  show  the  Teres  major  exrellently,  let  him  hang  by 
one  arm  from  a  ring,  or  with  his  hand  to  the  belly  and  elbow  to  the  side  let  him 
attempt  external  rotation  of  his  arm  while  yon  resist  it.  Plvssing  down  on  an 
obstacle  also  shows  it.] 

Anterior  Hdhebal  Rboion  (Fig.  312). 
Coraco-brachialis.  Biceps.  Brachialis  anticns. 

P/y.»( '■,'*■'.»(.  — Thf^  nnti  lioinfT  plnood  on  thi'  ta'ile  with  the  front  surfn' i-  tippermo.^t.  makf  a 
vertical  iiini*joii  iliruu^li  tlit'  iittc^iiineiit  al4)u^  Uio  nii<liile  line  rroia  liie  muU  r  extroinitv  ot  ihe 
ant«*rior  fold  of  the  uxilla  to  alMiiit  two  irirhes  l>elow  tho  *>ll>ow-joint,  whfre  it  Hliould  l>e  joined 
by  a  transverse  incidion  extending  from  the  inner  to  the  outer  nide  of  the  forearm }  the  two  flapa 
being  reflected  on  either  aide,  the  faacia  (tbould  be  examioed  (Fig.  310). 

The  Deep  Fascia  of  the  arm,  continuous  with  that  covering  the  shoulder  and 

front  r)f  the  great  Pectoral  muscle,  is  attached  above  to  the  claviele.  acromion,  and 
«]uiie  of  tho  .scapula;  it  fonns  n  tliin.  loo«e.  membranous  sheath  investing  the  mus- 
cles of  the  arm,  sending  down  septa  between  them,  and  composed  of  fibres  disposed 
in  s  oireokur  or  spiral  direction  and  connected  together  by  vertical  and  oblique  fibres. 
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It  differs  in  thickness  at  flifftnvnt  part)*,  being  tbin  over  tlio  Biceps,  but  thicker 
"where  it  covers  the  Triceps  and  over  the  condyles  of  the  humerus  r  if  is  strength- 
ened by  tibroiw  aponeuroses,  derived  from  the  Pectorali.s  major  and  Lati.ssiiuus  dorsi 
on  the  inner  side,  and  from  the  Deltoid  externully.  On  either  side  it  givcj*  off  a 
stroll^  iiiti  r)inii<i'iifi'ir  mcptitfi)  which  is  atltu  licil  t<>  tlu-  coDilvh'id  ridLr<'  uinl  iMii'lvli' 
of  the  humerus.  These  t»epta  serve  to  separate  the  muscles  of  the  anterior  from 
those  of  the  posterior  brachial  region.  The  external  intermuscuhtr  septum  extends 
from  the  lower  part  of  the  anterior  bicipital  ridge,  along  the  external  <-ondyloid  ridge, 
to  the  outer  condyle  ;  it  is  blcinlcil  ^vith  the  teriilon  of  tlir  I  N  ltuiij.  nttachnicnt 
to  the  Triceps  behind,  to  the  Brachialis  anticus,  Supinator  longus,  uud  ExtemH>r 
car))i  radialis  longior  in  front,  and  is  perforated  by  the  munculo-spiral  nerve  and 
superior  profunda  artei  \ .  ITie  internal  intermuscular  septum,  thicker  than  the  pre- 
ci'ilini.'.  rxtciid-;  froTii  llic  lower  pnrt  of  the  posterior  lip  of*  the  Mripit.i!  'jrnove  bolow 
the  Teres  major,  along  the  internal  condyloid  ndge  to  the  inner  condyle:  it  i« 
blended  with  the  tendon  of  the  Goraco<brachialis,  and  affords  attachment  to  the 
Tricepsi  behind  an<l  the  Hrachialis  anticus  in  front  It  is  perforated  by  the  ulnar 
nerve  and  flic  inferior  profunda  and  anastomotic  arteric.  At  the  <  Ibnw  tlu'  deep 
fascia  is  attached  to  ail  the  prominent  points  round  the  joint,  and  is  continuous  vrith 
the  ^cia  of  the  forearm.'  On  the  removal  of  this  fascia  the  mnselcs  of  the  anterior 
huni<  ral  rcifitiii  are  exposed. 

Till'  Coraco-brachialis,  tlu^  -iiuillc^t  (»r  l1ic  flircc  imisclcs  in  tbi'*  region,  is  situ- 
ated at  the  upper  and  inner  part  of  the  arm.  it  arises  by  tleshy  fibres  from  the  apex 
of  the  ooracoid  processt  in  common  with  the  short  head  of  the  Biceps,  and  from  the 
intermuscular  septum  between  the  two  muscles;  the  fibres  pa.ss  downward,  back- 
ward, and  a  little  outward,  to  be  inserted  bv  moiin«  nf  a  flat  tonrlnu  into  a  rrmgh 
ridge  at  the  middle  of  the  inner  si<ie  of  the  iihaftof  the  humerus  between  the  origia&  \ 
of  the  Triceps  and  Brachialis  anticus.  It  is  perforated  by  the  musculoHmtaneoitt  « 
nerve.  The  inner  border  of  the  muscle  fonns  a  guide  to  the  position  of  the  brachial 
artery  in  tying  the  vessel  in  the  upper  part  of  its  course. 

Kklatiuns. — By  its  anterior  surface  with  the  Deltoid  and  Pectoraiis  major  above, 
and  at  its  insertion  with  the  brachial  vessels  and  median  nerve  which  cross  it ;  by 
its  posterior  surface  with  the  tendons  of  the  Subscapularis.  Latissimus  dorsi,  and 
Teres  major,  the  short  head  of  the  Trice|>s,  the  humern?'.  nnd  the  anterior  circumflex 
vessels;  by  \\&  inner  border  with  the  brachial  artery  and  tl»e  median  and  mu.«>culo- 
cutaneoiis  nerves ;  by  its  outer  border  with  the  short  head  of  the  Biceps  and  Brachi- 
alis amicus. 

The  Bicepa  [flexor  cubiti]  is  a  long,  fusiform  muscle  occtipying  the  whole  of 
the  anterior  surface  of  the  arm,  and  divided  above  into  two  portions  or  heads,  from 
wlti<  li  '  Mcumstauce  it  has  receive<l  its  name.  The  short  [or  ooracoid]  head  arises 
by  a  thick  flattened  tendon  from  the  apex  of  the  coracoid  procf'j'j.  in  cnmmon  with 
the  Coraco-brachialis.  Tlie  long  [or  glenoid]  head  arisen  from  the  upper  margin  of 
the  glenoid  cavity  by  a  lon^  rounded  tendon,  which  is  continuous  witn  the  glenoid 
ligament.  This  tendon  arches  over  the  heatl  of  the  humerus,  being  enclosed  in  a 
special  shea  ill  of  the  .synovial  membrane  (»f  flu  shoulder-joint;  it  then  pierces  the 
ca|)sular  ligaiueut  at  its  attachuu*ut  to  the  humerus,  and  descentht  in  the  bicipital 

froove,  in  which  it  is  retained  by  a  fibrous  prolongation  frnm  the  tendon  of  the 
*ectoralis  major.  The  fibres  from  this  tendon  form  a  rounded  belly,  and  about  the 
middle  of  the  anu  join  with  the  jM'rtinn  of  the  inii«clf  d<  ri\  (  (l  from  the  short  head. 
The  belly  of  the  muscle,  narrow  and  somew  hat  tlatteued,  terminates  above  the  elbow 
in  a  flattened  tendon  which  \»  inserted  into  the  back  part  of  the  tuberosity  of  the 
radius,  a  synovial  bursa  being  intcr|K)scd  between  the  tendim  and  the  front  of  the 
tuberosity.  T1h»  tendon  of  the  nni-rli  h  thin  and  broml :  a'^  it  approaebcs  tlie 
radius  it  becomes  narrow  and  iwisitii  upon  itself,  being  applied  by  a  Hat  .surtace  to  i 
the  back  part  of  the  tuberosity  :  op|>osite  the  bend  of  the  elbow  the  tendon  gives 
off  from  ite  inner  side  a  broad  aponeurosis,  the  hiciptfol  fasr',,i  (sentilunar  foKwy, 
which  pn«ses  obliquely  downwanl  and  inward  across  the  brnclnal  artery  and  is  coti- 
tinuous  with  the  ftuicia  of  the  forearm  (I'  lg.  311).    The  inner  border  of  this  muscle 
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forms  a  guide  to  the  posiUon  of  the  vessel  in  tying  the  hnichial  artery  in  the  middle 

of  the  lu-D).' 

Rblations. — ^ItB  ioitmor  gurface  is  overlapped  above  by  the  Pectoralis  major 

and  Deltoid ;  in  the  rest  of  it8  extent  it  is  covered  by  the  superficial  and  deep 
fnscii^^  anil  tin-  iiitt'<rninent.  lUs  jtoxtcn'or  mrfarf  rests  on  the  slioulcler-jniiit  and 
humerus,  t'rum  which  it  is  separated  by  the  iSubscupularis,  Teres  major,  Latissimus 
dorsi,  Braebialis  anticus,  and  the  mnscolo-eataneoiis  nerve.  Its  hmer  border  is  in 
rdation  with  t\iv  ('Mraoo-brachialis.  t}ie  bra- 
chial v«>ssels,  find  lut  ilian  nerve;  its  mitirhnr- 
dei;  with  the  Deltuiil  and  t^ujnuator  lougus. 

The  Rradiialis  SBtieua  is  a  broad  muscle 
which  covers  the  elhow-joint  and  the  lower 
half  of  the  front  of  the  humerus.  It  is  some- 
what compressed  from  before  backward,  and 
is  broader  in  the  middle  than  at  either  ex* 
tremity.  It  arises  from  the  lower  half  of  the 
outer  and  inner  surfaces  of  the  shaft  <»f  the 
humerus,  an<l  commences  above  at  tlie  inser- 
tion of  the  Deltoid,  which  it  embraces  by  two 
angular  processes.  Its  oriirin  extends  below 
t<»  within  an  inch  of  tiie  margin  of  the  artic- 
ular surface,  and  is  limited  on  each  side  by 
the  external  and  internal  borders  of  the  shaft 
of  the  humerus.  It  also  arises  from  the  in- 
temmscular  septa  ou  each  side,  but  more  ex- 
tensively from  the  inner  than  the  outer.  Its 
fibres  converge  to  a  thick  tendon,  whidi  w 
in>^erted  into  a  rough  depre-^sinii  on  the  an- 
terior surface  of  the  coronoid  process  of  the 
ulna,  i)elng  received  into  an  interval  between 
two  fleshy  slips  of  the  Flexor  digitonim  pro- 
fundus. 

Relations. — By  its  anterior  surface  with 
the  Biceps,  the  brMnial  vessels,  mnsculo-cnta- 
neous.  and  median  nerves;  by  its  ponU  rior  «uf^ 
J'tirt'  with  the  humenis  and  front  of  the  elbow- 
joint  ;  by  its  inner  border  with  the  Triceps, 
ulnar  nerve,  and  Pronator  radii  teres,  from 
which  it  is  separated  by  the  intermu-scular  septum;  by  its  outer  border  with  the 
muscu1o-.<ipii-at  nerve,  radial  reenrrent  artery,  the  Supinator  longns,  and  Extensor 
carpi  radiali.s  longior. 

l^ERVBS. — ^The  muscles  of  this  group  are  supplied  by  the  muscnlo-cutaneous 
norve.  The  Brachialis  antieus  nsiudly  recMves  an  additional  filament  from  the 
musculo-spiral. 

AcriON.s. — The  Coraco-brachialis  draws  the  humerus  forward  and  inward,  and 
at  the  same  time  assists  in  elevating  it  toward  the  scapula.  The  Biceps  and  Bra- 
chialis antieus  are  flexors  of  the  for(>arm  :  the  former  muscle  is  also  a  s»upinator, 
and  serves  to  n-nder  tense  the  fa.^cia  of  the  forearm  })y  means  of  the  broad  apo- 
neurosis given  off"  from  its  tendon.  When  the  forearm  is  fi.ved  the  Biceps  and  Bra- 
diialis  antieus  flex  the  arm  upon  the  forearm,  as  is  seen  in  efforts  of  climbing.  The 
Bnichialis  antieus  forms  an  important  <lcfence  to  the  elbow-joint.  [The  Coraco- 
bnichialis  is  well  seen  by  resisting  the  niodeO's  folding  his  arms  across  the  cliest. 

'  A  third  hcml  to  the  l^i<•ep^  is  (n'ciisioiially  t.-iaid  iTli>-ilf  savs  as  oftt"!!  ns  r>ii<r  in  fij.'ht  <»r  nine 
SBlj|tCl»),  arMiag  t  the  up]  or  :tnd  inner  |mri  <  f  iliv  I'.rai  liialiH  anticu8,  with  tlie  (ihri  s  ot  which  it  IS 
eontiniioai,  sod  iiWMted  into  the  bicipital  fascia  and  inner  vide  of  the  tendon  of  the  BioepB.  In  nraat 
e*m  this  uditiooal  alip  panea  behind  the  bracbial  artery  in  its  mine  down  the  arm.  Oocaaknally 
the  tliini  )h':u1  consists  of  two  whit  )i  down,  one  in  front,  the  other  behind  the  artery,  ooo- 
cealing  the  vessel  in  tlie  lower  iiuU'  uf  the  arm. 


Senion  ilin»uj(h  the  Middle  of  the  Rlelit  fpper 
Arm  <neHth,  froTTi  TVrn'i<1i;  l,bicfj>*;  "J,  rcpna- 
lli'vclii;  3,  hmt  liidl  \  t  »M  l!i ;  ■!.  niii-ciiln-ciiiane- 
oui  nerve:  5,  median  nerve:  ti,  llr>«<'lliMll^  unti- 
cna:  V.ulnarnerre:  8,  miuculo^piral  nerve:  9, 
iMwilic  vein  witb  internal  cutaneous  ner\-es:  10, 
!^ti  pertor  jnoftinde  vcaaela :  11,  Inferior  profunda 
vt>$els;  £t;trleepawltlilntfMnMeolaraponeur> 
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The  Biceps  is  shown  by  resisted  flexion  at  tlie  elbow  or  by  lifting  the  body  by 
seizing  rings  or  a  bar.  Both  when  at  rest  and  ia  action  the  triangular  flat  corre- 
sponding to  its  tendon  should  be  observed.  If  the  attempt  be  imnlc  to  lift  a  heavy 
table,  the  arm  being  flexed  at  a  right  angle,  the  bicipital  fascia  will  spring  into 
relief,  especially  its  crescentic  internal  border,  and  the  finger  cm  Ix'  thrust  far 
under  it.  The  Bracbialis  anticu.s,  ei^pecially  on  the  out^de  of  the  Biceps,  shows 
by  resisted  flexion  of  the  forearm.] 

Posterior  HmfERAL  Region. 

Tricep:*.  Subanconeus. 

The  Triceps  [extensor  cubiti]  (Fil'.  ^1'^)  is  situated  on  rlt^  V.:i -k  of  the  ann, 
extending  the  entire  length  of  the  posterior  surface  of  the  humerus,  it  is  of  large 
size  and  diyided  above  into  three  parts,  hence  its  name.  These  three  portions  bave 
been  named — (1)  the  middle,  scapular,  or  long  head;  (2)  the  external  or  long  humeral; 
and  (3)  the  internal  or  short  Imnienil  head. 

The  middle  or  scajnilar  iwad  arises  bv  a  tiattcned  tendon  from  a  rough  trian- 
gular depression  immediately  below  the  glenoid  cavity,  beincr  blended  at  its  upper 
part  with  the  capsular  ligament ;  the  muscular  fibres  pas.s  downward  between  the 
tw«)  otlicr  portions  of  the  muscle  and  join  with  them  in  the  common  tendon  of 
insertion. 

The  external  head  arises  from  the  posterior  surface  of  the  shaft  of  the  humerus, 

between  the  insertion  of  the  Teres  minor  and  the  upper  part  of  the  museulo-spiral 
groove,  from  the  external  border  of  the  humeru.s  and  the  external  intenuuscu- 
lar  septum:  the  fibres  from  this  origin  converge  toward  the  common  tendon  of 
insertion. 

The  internal  head  arises  from  the  posterior  surface  of  the  .shaft  of  the  humerus, 
below  the  groove  for  the  museulo-spiral  nerve,  commeneing  above,  narrow  and 
pointed,  below  the  insertion  of  the  Teres  major,  and  extending  to  within  an  inch 
of  the  trochlear  surface :  it  also  arises  from  the  internal  liorder  «)f  the  humerus  and 

internal  intentnisrular  sfptuiii.  The  filoi',-  "fthis  portion  <>f  tin-  iniiscU'  are  directed, 
some  downward  to  the  olecranon,  whilst  others  converge  to  the  common  tendon  of 
insertion. 

Iha common  tendon  of  the  Tricepft  commences  a1>out  the  mi<Mle  of  the  back  part 

of  the  mnsrlc  :  it  run-ists  of  two  apnnonrntic  laniin.T',  one  of  wliidi  i--  subcutaneous 
and  covers  the  posterior  surface  of  the  muscle  for  the  lower  half  of  it*  extent ;  the 
Other  is  more  deeply  seated  in  the  substance  of  the  muscle:  after  receiving  the 
attachment  of  the  muscular  fibres  they  join  together  above  the  elbow,  and  are 
insortcd  into  the  ba<'k  part  of  the  upper  surface  of  the  oU'craiion  profp^s,  n  snial! 
bursa,  occasionally  uiultilocular,  being  situated  on  the  front  pail  of  thus  surface 
beneath  the  tendon. 

The  Ion;:  head  of  the  Triceps  descends  between  the  Teres  minor  and  Teres  major, 
divi<ling  the  trianirular  spare  between  these  two  iiniseles  and  th^^  lninierus  into  two 
smaller  spaces,  otie  triangular,  the  other  (|ua4lrangular  (Fig.  •il-t).  The  triangular 
spaoe  contains  the  dorsalis  scapulte  vessels;  it  is  bounded  by  the  Teres  minor  above, 
the  Teres  major  below,  and  the  scapular  head  (»f  the  Triceps  externally  :  the  (piad- 
rangtdar  s])aee  transtnits  the  j)osterior  eircTinifle.x  vessels  and  nerve;  it  is  Kontidofl 
by  the  Teres  minor  above,  the  Teres  major  below,  the  .scapular  lu'a<i  of  the  Triceps 
internally,  and  the  humerus  externally. 

RKLATtoN?. — By  its  jioHfrri",  .-^ii rf,t.','  with  the  Deltoid  al.nvo:  in  the  rest  of 
its  extent  it  is  «tT?ientanef»iis  ;  hx  \\'*  anterior  ^nrfnn'  \\\\\\  iIm'  humerus,  muf«e»i!»>- 
spiral  nerve,  sujierior  profunda  vessels,  and  l)aek  part  of  the  elbow-joint.  Its  mtd- 
dfe  or  Ion4f  head  is  in  relation  behind  with  the  Deltoid  and  Teres  minor ;  in  front 
with  the  ?nlisra|iidaris,  Latissimris  dorsi.  and  Teres  maj'>r. 

The  Subanconeus  is  a  small  muscle  distinct  from  the  Trii  rp<,  and  analf>goiis  to 
the  Subcrureus  in  the  lower  limb.    It  may  he  eX|>osed  by  i-emoving  the  Triceps 
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from  the  lower  part  of  the  hnmerm.    It  consiHts  of  one  or  two  stend^  finciciili 

which  arise  from  the  humerus  immediately  al  ovf  the  olecranon  fossa,  and  are 
inserted  into  the  posterior  ligament  of  the  elbow-joint, 

Nebvbs.— The  Triccjw  and  Snhanwneus  are  supplied  by  the  musculo-spiral 
nerre. 

AiTiox?.— The  Triceps  is  the  great  Extensor  ni';- •If  if  x\\v  fnroanu.  serving, 
when  the  forearm  is  Hexed,  to  draw  it  into  a  nght  line  with  the  arm.  It  \&  the 
direct  antagonist  of  the  Bioepe  and  Brachialis  anticus.  When  the  arm  is  extended 
the  long  head  of  the  muscle  may  assist  the  Teres  major  and  Latissimus  dor^i  in  • 
drawing  the  hunjeni«<  b:iel<\Mir(|.  Tlie  long  head  of  tlie  Trirrp?;  proferts  flie  ini<ler 
part  of  the  shoulder-joint,  and  ]tre vents  tiisplacemeni  of  the  head  of  the  humerus 
downward  and  backward.  [Attempted  over-extension  of  the  forearm  by  the  model 
well  8how8  the  Triceps.  Kotice  especially  the  large  roll  of  the  external  head. 
When  at  rest,  but  especially  in  action,  the  lai^e  flat  oomesponding  to  the  tendon  is 
\*ell  seen.] 

HXTSCLES  OF  THE  FoREARBf. 

[The  student  shouUl  observe  the  difference  between  the  shape  of  the  arm  and 
forearm.  The  arm  in  section  is  an  oval  flattened  from  side  to  i^ide ;  the  forearm, 
an  oval  flattened  antero-po8teriorly.  The  foreann  on  its  intenuil  border,  in  conse- 
tjuence  of  the  structure  of  the  Flexor  carpi  iilnaris,  is  one  uniform  curve  from  the 
internal  condyle  to  the  wrist;  on  its  external  border  the  curve  begins  well  above 
the  elbow  over  the  Supinator  longus,  and  at  a  considerable  distance  above  the  wrist 
terminntes  ntther  jiVirnptly  as  a  straight  line,  thus  marking  the  transition  from  the 
muscular  bellies  of  the  radial  group  of  muscles  to  their  tendons.] 

Dhuerfiou . — To  dissect  thfl  foroariii  plufo  the  limb  in  the  pos*ition  indicated  in  Fi;r.  310: 
make  a  vertioal  inei^iion  uiona  the  midJlo  line  from  the  eibow  to  the  wrist,  and  a  tran9?erM 
im  i.Hion  ut  enei)  extremity  of  thl»:  the  flap*  of  integiuneut  being  remoTed,  the  fascia  of  the 
forearm  is  exponed. 

The  Deep  Fascia  of  the  forearm,  continuous  above  with  that  enclosing  the  arm, 

i'  a  <lense.  liiL'lily  L'li^teiiing  aponeurotic  investment  which  fom^  n  rrmrral  sheath 
enclosing  the  musclcii  in  this  region ;  it  is  attached  behind  to  the  olccranou  and 
posterior  border  of  the  ulna,  and  gives  off  from  its  inner  surface  numerous  inter- 
nmscular  septa  which  enclose  each  muscle  separately.  Below  it  is  continuous  in 
front  witli  the  anterior  annular  ligameiit.  and  forms  a  sheatli  for  tlie  t<  n'Lni  of  the 
Patmaris  longus  muscle,  which  passes  uvcr  the  annular  ligament  to  be  inserted  into 
the  palmar  fascia.  Behind,  near  the  wrist-jotnt,  it  becomes  much  thickened  by  the 
addition  of  many  transverse  Hbres,  and  forms  tiic  posterior  annular  ligament.  It 
consists  of  eirculHr  ninl  ol>li.|iH'  fi))res  c(»nnectcd  together  Iiv  numerous  vertical 
fibres,  it  is  much  thicker  on  the  dorsal  than  on  the  palmar  surface,  and  at  the 
lower  than  at  the  upper  part  of  the  forearm,  and  is  strengthened  by  tendinous  fibres 
derived  from  the  Brachialis  anticus  and  Biceps  in  front  and  from  the  Trioej^  behind. 
ItH  inner  stn-fnce  <rive.s  origin  to  muscular  flhres,  e«pcciallv  nl  the  np[>f>r  part  of  the 
inner  and  outer  sides  of  tiic  lorearm,  and  forms  the  boundaries  of  a  series  of  con- 
ical-shaped cavities  in  which  the  muscles  are  contained.  Besides  the  vertical  septa 
separating  each  muscle,  transverse  septa  are  given  off  both  on  the  anterior  and  pos- 
terior !=nrf:ices  of  the  forearm,  sepnnittTii  tVie  deep  from  the  siiperfieial  la\er  of  mus- 
cles. Numerous  apertures  exist  in  the  tiiseia  tor  the  passage  of  vessels  ami  nerves; 
one  of  these,  of  large  size,  situated  at  the  front  of  tiie  elbow,  serves  for  the  passage 
of  a  communicating  branch  between  the  snperfieial  and  deep  veins. 

The  muscles  of  the  forearm  may  be  subdivided  into  groups  corre«ponHintr  to  the 
region  they  occupy.  One  [the  ulnar]  group  «»ccupies  the  inner  and  autt  rior  a.'ipect 
of  die  forearm,  and  comprises  the  Flexor  and  Pronator  muscles ;  another  [the  radial] 
grotip  nccu[)ies  its  outer  side:  aii<l  a  t]iii<l  [tlie  p^i-terioi']  its  posterior  aspect.  The 
two  latter  groups  include  all  the  Extensor  and  Supinator  muscles. 
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AimBioB  Brachiai.  tooiOK. 
Superficial  Layer. 

Prnnntor  radii  tores.  '       Flexor  carpi  iilnaris. 

Flexor  carpi  radialis.  Flexor  sublimis  digitoram. 

Palnuuis  longus. 

These  nHUKsleB  lake  origin  from  die  internal  condyle  of  the  hamenu  hy  %  comnHm 

tendon. 

The  Pronator  radii  teres  arisea  by  two  heads.  One,  the  larger  and  more  sujH  r- 
ficial,  arises  from  the  humerus  immediately  a1)ove  the  internal  condyle,  and  from  the 

tendon  common  to  the  origin  of  the  other  nrascles; 
also  from  the  fiiseiii  of  the  forearm  ami  intermuscu- 
lar septum  between  it  and  the  Flexor  carpi  radialis. 
The  oA«r  head  is  a  thin  fineicnius  which  arise* 
from  the  inner  side  of  the  coronoid  process  of  the 
ulna,  joinintr  the  preceding  at  an  acute  angle.  Ue- 
tween  the  two  heads  passes  the  niediuu  nerve.  The 
mnsde  passes  obliquely  acroes  the  forearm  from  the 
inner  to  the  outer  side,  and  terminates  in  a  flat  ton- 
don  wliich  turns  over  the  outer  margin  of  the  radiu;* 
and  is  inserted  into  a  rough  ridge  at  tiie  middle  uf 
the  outer  surface  of  the  shaft  of  that  bone. 

Rklation>\ — Ry  its  anterior  gurfare  with  tlic 
deep  fascia,  the  tSupinator  longus,  and  the  radial 
vessels  and  nerve;  by  h» posterior  surface  with  the 
Brachialis  anticus,  flexor  sublimis  digitorum,  the 
median  nerve.  ;ind  iiln;ir  ru  terv.  tlie  small  or  deep 
head  being  interposed  between  the  two  latter  8truc> 
tures.  Its  outer  border  forms  the  inner  boundary 
of  a  triangular  space  in  which  is  placed  the  brachiu 
artery,  median  nerve,  and  tendon  of  the  Biceps  mus- 
cle. Its  iniur  border  is  iu  contact  with  the  Flexor 
carpi  radialis. 

The  Plexor  carpi  radialis  lies  on  the  inner  si<le 
of  the  preceding  muscle.  It  arises  from  the  internal 
condyle  by  the  common  tendon,  from  the  fa.scia  of 
the  rorearro,  and  from  the  intermuscular  septa  be> 
tween  it  and  the  Pronator  tores  on  the  outside,  the 
l*al!uaris  lonjius  internallv,  and  the  F'lexor  sublimis 
digitorum  beneath.  Slender  and  aponeumtic  in 
structure  at  its  commencement,  it  increases  in  size, 
and  terminates  in  a  tendon  which  forms  the  lower 
two-thirds  of  its  length.  This  tendon  passes  through 
a  canal  on  the  outer  side  of  the  annular  Ujvsment, 
mns  through  a  groove  in  the  os  trapezium  (which  is 
converted  into  n  canal  by  a  fibrous  sheath  and  lineil 
by  a  synovial  membmne),  and  is  inserted  into  the 
base  of  the  metacarpal  bone  of  the  index  finger. 
The  radial  artery  li^  between  the  tendon  of  this 
muscle  and  the  Supinator  longus,  and  may  easily  be 
tied  in  this  situation. 

RBLAn02t8.~6y  its  ntperfieitU  9Uffaee  with  the 
deep  fiusciaand  the  integument :  by  its  ihep  nvrfnre 
with  the  Flexor  sublimis  digitorum.  Flexor  longus 
pollicis.  and  wrist-joint ;  by  its  outer  border  with 
the  Pronator  radii  teres  and  the  radial  Te8?<>ls ;  by 
its  inner  border  with  the  Palmaris  longus  above  and  the  median  nerve  below. 


Front  of  tlic  Ia-II  Friri'arin,  su[.i  rtU  iul 
muscles. 
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The  l^dmaris  lonsrus  is  a  slender,  fusiform  muscle  lyinp;  on  the  inner  side  of 
the  procedincr.  It  ari«(?s  from  the  inner  condyle  of  the  humerus  by  the  common 
tendon,  from  the  deep  fa.scia  ami  the  intermuscular  septa  between  it  and  the  adjartat 
nnudes.  It  tenainates  in  a  slender  flattened  tendon  which  passes  over  the  annular 
ligament  to  end  in  the  palmar  fascia,  frequently  sending  a  tendinous  slip  to  the  short 
muscles  of  the  thimib.    This  muKcle  is  often  abi»eut. 

Relation;!. — By  its  »uj)erjicial  mrfaee  with  the  deep  fascia ;  by  its  deep  mrface 
with  the  Flexor  digitomm  suhiimis;  intenmUif  with  ue  Flexor  carpi  ulnaris;  t-at- 
trruiilJi/  uifh  tlie  FK'xnr  carpi  radialis.  Tin-  im  dian  nerve  lies  close  to  the  tendon 
just  above  the  wrigt,  ou  its  inner  and  posterior  side.  ' 

The  Flexor  carpi  ulnariB  lies  along  the  ulnar  side  of  tiie  foresm.  It  arises 
by  tu  o  heads  connected  by  a  tendinous  arch,  beneath  which  pa.ss  the  ulnar  nerve 
jiii'l  posterior  ulnnr  rc<MirTonf  rirtorv.  One  head  arisp'?  from  thr  inner  cnndyl*'  of 
the  humerus  by  the  common  tendon;  the  other,  from  the  inner  margin  of  the 
olecranon  by  an  aponeorosts  from  the  upper  two-thirds  of  the  posterior  border  of 
die  ulna,  in  common  with  the  Flexor  profundus  digitorum ;  and  frotu  the  inter- 
mnscular  septum  between  it  and  the  Flexor  f^tiblimis  difritoruTn.  The  fibres  ter- 
minate in  a  tendon  which  occupies  the  anterior  part  of  the  lower  half  of  the  muscle, 
and  is  inserted  into  the  pisiform  bone,  some  fibres  being  prolonged  to  the  annular 
ligament,  to  the  unciform  bone  and  base  of  the  metacarpal  hour  of  the  little  finL'<  r. 
The  ulnar  artery  lies  on  the  outer  side  of  the  temlon  of  this  muscle,  in  the  lower 
two-thirds  of  the  forearm,  the  tendon  foruiin^  a  ^uide  in  tying  the  vessel  in  this 
situation. 

Hnr. ATTON'S. — ^By  its  superficial  surface  with  the  deep  fa.scia,  with  wliieli  it  is 
intimately  connected  for  a  considerable  extent ;  by  its  deep  surface  with  the  Flexor 
sublimis,  the  Flexor  profundus,  the  Pronator  quadratus.  and  the  ulnar  vessels  and 
nerve;  by  its  tmUr  or  radial  bordtr  with  the  Palmaris  longns  above  and  the  ulnar 

vessels  nn<l  norvo  'x'low. 

The  Flexor  digfitorum  Bublimis  {perforatus)  is  placed  beneath  the  preceding 
uuseles,  which  therefore  must  be  removed  in  order  to  bring  its  attachment  into 

view.  It  is  the  largest  of  the  muscles  of  the  superficial  layer,  and  arises  by  three 
heads.  One  head  arises  from  the  internal  condyle  of  the  humenis  by  the  common 
tendon,  from  the  internal  lateral  ligament  of  the  elbow-joint,  and  from  the  inter- 
mnscnlar  septum  common  to  it  and  the  preceding  muscles.  The  second  head  arises 
from  the  inner  side  of  the  coronoid  process  (^f  (bo  nliia.  above  the  ulnar  oriL'iii  of 
the  Pronator  radii  teres  (Fig,  208,  p.  244).  The  third  head  arises  from  the  obli(jue 
line  of  the  ra<lius,  extending  from  the  tubercle  to  the  insertion  of  the  Pronator -radii 
teres.  The  fibres  pass  verti'ally  (Imviiwaril,  forming  a  broad  and  thick  muscle 
\sbirb  divides  into  four  tendons  a)ioiir  the  miildle  of  tlic  firearm;  as  tbeso  trnrlons 
pfiHS  beneath  the  annular  ligament  into  the  palm  of  the  hand,  they  are  arranged  in 
pairs,  the  anterior  pair  corresponding  to  the  middle  and  ring  fingers,  the  posterior 
pair  to  the  ini1(  v  and  little  fingers.  The  tendons  diverge  from  one  another  as  they 
pns<?  onward,  ami  aro  finallv  inserted  into  tbi^  lateral  margins  of  the  second  pha- 
langes about  their  middle.  After  leaving  the  palm  [for  the  relation  of  the 
knuckle-joints  and  the  palm,  see  p.  340]  the  tendons,  accompanied  by  the  deep 
flexor  tendons.  He  in  osseo-aponeurotie  canals  formed  by  a  strong  fibrous  band 
which  arclu'^  acn)ss  them  and  is  atfarbcl  nn  eadi  side  to  tbo  margins  of  the  pha- 
langes. Ujiposite  the  base  of  the  first  phalanges  each  tendon  divides,  so  as  to  leave 
a  TOSured  interval,  through  which  passes  one  of  the  tendons  of  the  Flexor  profun- 
dus; the  two  portions  of  the  tendon  then  unite  and  form  a  grooved  channel  into 
which  the  accompanying  deep  flexor  tendon  is  received.  Finally,  they  subdivide 
a  second  time,  to  be  inserted  into  the  sides  of  the  second  phalanges  about  their 
middle  (Fig.  323).  The  tendons,  whilst  contained  in  the  fibro-osseous  ranals,  are 
connected  tn  the  phalaiiL'es  l.v  sleieb-r  tendinous  filaments,  called  mincu^  aecessorur 
tendmuniy  and  are  invested  by  a  synovial  sheath. 

Relations. — In  the  forearm,  by  its  mperfiekd  turface^  with  the  deep  fascia  and 
all  the  preceding  superficial  muscles;  by  its  deep  twface  with  the  Flexor  profiin- 
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dus  digitorum,  Flexor  lontrus  pollicis,  the  ulnar  ve8?«'ls  and  nervp.  and  the  median 
nerve.  In  the  hand  its  tendons  are  in  relation,  in  fronts  with  the  ualmar  fascia, 
superficial  palmar  areb,  and  the  branehes  of  the  tnediaa  nerv.e;  benmd  with  die 
tendons  of  tlie  deep  flexor  and  the  Lumbricales.  FFor  the  reiatioiu  of  the  tendons 
to  the  palmar  fascia  and  its  prolongations,  see^p.  4S0.'] 

Anterior  Brachial  Region. 
Deej}  Layer, 

Flexor  profundus  digitornni.  Flexor  longus  poUicis. 

Pronator  quadratus. 

Dissc'lion. — Divide  I'atjh  of  tin'  Miin  rticial  inusoles  at  its  centre  [ratlu  r,  sU  n  <liiV»'r»»nt  lovel  for 
<>ach  luuMole.  w>  »s  to  be  able  tlu'  1><  tr<'r  to  idmitiry  them  lutrr],  iind  turn  either  end  aride;  tha 
deep  layer  of  miuclet,  togetlier  with  the  median  nerve  and  ulnar  vessels,  will  then  be  ezpoMd. 

The  Flexor  profundus  digritonim  fperforans)  ( Fij;.  817)  i-  situated  on  the 
ulnar  side  of  the  fui*earui,  immediately  beneath  the  suj>erficial  Flexors.  It  arii!«8 
from  the  upper  two^thirds  of  the  anterior  and  inner  surfaces  of  the  shad  of  the  ttlna» 
embracingtneili.sertioii  of  the  Brachiatisanticus  above,  and  extendin^s  below  to  within 
a  short  'listance  of  the  Pminitnr  qnadratii-s.  It  also  arist'S  from  a  'tejinssioTi  on  the 
inner  side  of  the  covonoid  process ;  by  an  aiwneuiwis  from  the  upper  two-thirds  of 
the  posterior  border  of  the  ulna,  in  eotnmon  with  the  Flexor  carpi  nlnaris ;  and  fiom 
the  ulnar  half  of  the  inttTosseous  membrane.  The  fibres  form  a  fleshy  bflly  of  eon- 
pidorable  size  which  divides  into  four  tendons  :  these  pas«  under  the  annidar  ligament 
beneath  the  tendons  of  the  Flexor  sublimis.  Opi>ositc  the  first  phalanges  the  ten- 
dons pass  between  the  two  slips  of  the  tendons  of  the  Flexor  snblimiti,  and  are  finally 
inserted  into  the  bases  of  the  last  phal:in;res.  The  tendon  of  the  in«lex  finger  is  dis- 
tinct ;  the  rest  are  connected  together  by  cellular  tissue  and  tendinotjs  slips  far  aa 
the  palm  of  the  haiul.  [If  the  fingers  be  place*!  on  the  posterior  surface  of  the  fore- 
arm to  the  inner  side  of  the  posterior  border  of  the  idna,  aii<l  t!i<  riiiL'i'rs  of  the  arm 
that  is  -jrasped  then  be  alternnrely  lle\<.'<l  to  make  a  fi<t  airl  reia\<  <l.  ijje  contraction 
of  the  muscular  belly  of  this  muscle  can  be  well  felt  aud  appreciated.] 

Four  small  Biittd»,  the  Lumbricalcs,  are  connected  with  the  tendom  of  the 
Flexor  profundus  in  the  palm.  They  will  be  described  with  the  muscles  in  that 
region. 

Relations. — By  its  mpcrjicial  gurface^  iu  the  forearm,  with  the  Flexor  sub- 
limis digitorum.  the  Flexor  carpi  ulnaris,  the  ulnar  vessels  and  nerve,  and  the 
median  nerve,  and  in  the  hand  w  ith  the  tendons  of  the  superficial  Flexor ;  by  hs 
df'p  aio'fiirr.  in  the  forearm,  with  the  ninn.  the  interosseous  membrane,  the  Pro- 
nator i^uaUrutus.  aud  iu  the  hand  witii  the  Interossei,  Adductor  poUicis,  aud  deep 
palmar  arch  ;  by  its  ulnar  border  with  the  Flexor  carpi  uluiris :  by  its  radiai  bar- 
ib  r  with  the  Flexor  iongus  pollicis,  the  anterior  interosseous  veswels  and  nerve  being 
iuter[>osed. 

The  Flexor  longrus  pollicis  is  situate<l  on  the  radial  side  of  the  forearm,  lying 
on  the  same  plane  as  the  preceding.  It  arises  fn.>m  the  grmive*!  anw nor  surface 
of  fh«'  ^haft  of  the  radius.  ronimoiK  in'.^  alniM-  imuiedialel v  below  the  tubi-ro-iry 
aud  oblique  line,  and  extending  below  to  within  a  short  distance  of  the  Pronator 
quadratus.  It  also  arises  from  the  adjacent  part  of  the  interosseous  membrane, 
and  occasionally  by  a  Heshy  slip  from  the  base  of  the  coronoid  process.  The 
fibres  pass  downward  and  terminate  in  a  flattened  tendon  \\|iiib.  pa^^in*.'  beneath 
the  annular  ligament,  is  then  lodged  in  the  interspace  i)etween  the  two  lieads  nf  the 
Flexor  brevis  pollicis,  and,  entering  an  osseo-aponeurotic  canal  similar  to  those 
for  the  other  flexor  tendons,  is  inserted  into  the  base  of  the  last  pbahinx  of  the 
llaimh. 

litLATtoxs, — Tiv  its  Hupcrficial  surface  with  the  Flexor  sublimis  digitorum, 
Flexor  carpi  radiafis.  Supinator  longua,  and  radial  vessels ;  by  its  deep  swtfaee 
with  the  radius,  interoeseous  membrane,  and  Pronator  quadratus;  by  its  ttlnar 
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border  with  the  Flexor  profundus  digi- 
torum,  from  which  it  is  separated  by 
the  anterior  interosseous  vessels  and 
nerve. 

The  Pronator  quadratus  is  a 
suiull.  flat,  ({uadrilateral  muscle  ex- 
tending transversely  across  the  front 
of  the  radius  and  ulna  above  their 
csirpal  extremities.  It  arises  from  the 
ol)li(|ue  line  on  the  lower  fourth  of  tlie 
anterior  surface  of  the  shall  of  the  ulna 
and  the  surface  of  bone  immediately 
below  it ;  from  the  anterior  border  of 
the  ulna;  and  from  a  strong  aponeur- 
<*i.s  which  covers  the  inner  third  of 
tlie  muscle.  The  fibres  piu<s  horizon- 
tally outward,  to  be  inserted  into  the 
lower  fourth  of  the  anterior  surface 
and  extenial  border  of  the  shaft  of 
the  melius. 

Relations. — By  its  superficial 
furface  with  the  Flexor  profundus 
dijritorum,  the  Flexor  longus  pollicis. 
Flexor  car])i  nidialis,  and  the  radial 
vessels;  by  it^*  dcip  surface  with  the 
radius,  ulna,  and  interosseous  mem- 
brane. 

^»ERVE.s. — All  the  muscles  of  the 
[Fio.  316. 


4-J 


r-1 
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AS«cUon  thnjiiKli  the  Mid'ili-  of  the  Kifflit  Furt^rui 
(HeaUi.altfn-d  fn>Di  lleraud):  1.  iintcrior  inter >»- 
st-i»us  vesM'lii  aii<!  nerve;  "J,  railiul  vesM-ls  und 
uerre:  3,  JTonainr  ler«i;  4,  Supinator  lunjcus:  0, 
>'lexurr«rpi  mdlnlis;  6.Sur»lnat«>r  hrevl-;  Vh'X- 
or  ^a>lll^nl!«  diftltoruni ;  H.  Exlenjton's  enrpi  riidi- 
aliit  )<<iiKiiir  and  l)revli>r:  Flexor  carpi  ulntiri!*: 
10.  F.xien^or  ov*is  n>elaeitrpi  |xilli«'iN:  11,  >ilimr 
ve>*el«  nnd  nerve;  IJ.  Kxfen>or  I'onununls  dijti- 
toruiu;  13.  Flexor  profundus  illuiioruni ;  H,  Kx- 
teiiiior  car|>l  ulimriH;  l.'\  niediiiii  m-rve:  IC,  in- 
terior liiterti«Mi»u*  vesscN  nn<l  uer\'c;  17,  Extvu- 
Kur  keeuuUl  luteruodli  puUiciji.] 


Flu.  317.  From  uf  the  Lefl  Forearm,  deep  muscle*. 
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superficial  layer  are  supplied  by  the  median  nerve,  excepting  the  Flexor  carpi  ulna- 
ris.  which  is  supplied  b^'  the  ulnar.  Of  the  deep  layer,  the  Flexor  profundu.s  dici- 
torum  is  supplied  conjointlj  by  the  ulnar  uiht  f  y  tli<  median  through  itji  branch,  we 
nii!<  1  ir  r  interosi^eoua  nerve,  vliich  also  supplies  the  Flexor  longus  poUteis  and  Pro- 
nator quadratus. 

Actions. — ^These  nmscleB  act  upon  the  forearoi,  the  wrist,  and  hand.  Those 

acting  on  the  forearm  are  the  Pronator  radii  teres  and  Pronator  quadratns.  which 

rotflto  the  r;nliiw  upon  tlic  ulna,  rendering  the  hand  prone;  \\hen  pronation  has 
been  luily  etlected  the  Pronator  radii  teres  a&sists  the  other  muscles  in  flexing  the 
forearm.  The  flexors  of  the  wrist  are  the  Flexor  carpi  ulnaris  and  radialis,  and  the 
flexors  of  the  phalanges  are  the  Flexor  suliliinis  and  profin>dii>  digitonmi,  the  for- 
mer flcxinjr  tin*  second  phalanges,  and  tin-  latrer  llio  last.  I'lu-  Flexor  longus  |M)lli- 
cis  flexes  the  hist  phalanx  of  the  thumb.  Tiie  three  latter  muscles,  after  tlexing 
the  phalanses,  by  continuing  their  action  act  npon  the  wrist,  assisting  the  ordinary 
Hrxor-s  of  tni*  joint  ;  and  all  those  which  are  attached  to  the  humerus  assi>(  in  Hex- 
ing the  forearm  ujKjn  the  arm.  The  Palmaris  longus  is  a  tensor  of  the  palmar  fa.s- 
cia;  when  this  action  has  been  fully  effected  it  flexes  the  hand  u])on  the  forearm, 
[The  bellies  of  these  muscles  cannot  be  well  shown  separately  in  the  model,  though 
tlie  stndnnt  >linul<l  ob.serve  the  influunce  of  makini:  a  fist  anil  of  ilexicm  of  each 
finger  on  the  tlexur  mass.  At  the  wrist  rei»isted  flexion  will  show  to  the  eye  and 
touch,  in  the  middle,  the  narrow  prominent  tendon  of  the  Pklmaris  longus';  to  its. 
radial  side,  that  of  the  Flexor  c^rpi  ra<lialis.  Far  to  the  ulnar  side  the  tendon  of 
the  Flexor  carpi  ulnuris  is  felt  in  tension  wln-n  the  wrist  is  flexed  and  carritd 
to  the  ulnar  border.  Between  the  tendons  of  the  Flexor  ulnaris  an<l  Palmaris 
longus  lie  the  tendons  of  the  finger-flexora,  which  cannot  be  made  to  spring  into- 
relief  because  of  the  anterior  annular  ligament  (see  Fig«  816),  but  on  flexing  and 
extending  the  fingers  they  can  be  easily  t"-lt. 

Of  course  these  muscles,  whea  ihe  iiami  i.>  lixtn],  act  upon  the  forearm,  and  even 
upon  the  arm,  but  this  is  much  less  marked  than  is  the  similar  reversed  aetion  from 
bek)w  of  the  muscles  of  the  loot.] 

RadiaIi  Region  (Fig.  318). 

Supinator  longns.  E.vten-^or  car|ii  ladialia  longior* 

Extensor  carpi  radialis  breviur. 

Dia$ectioa. — Divide  the  integument  in  the  eame  manner  an  in  the  direction  of  the  anterior 
brBchial  re^on,  and  after  having;  examined  the  cataneouR  veMeIg  and  ncTTes  and  d<^p  ra*>cia. 
remove  u1]  (ho.sf  structures.  The  muscles  will  then  lie  exp<nMMl.  The  removal  of  the  will 
bo  con.sidenibly  facilitated  l)v  dctiicliin;^  it  from  below  upwani.  Great  uite  should  bo  tiikcn  u> 
aviii  l  ruttiiiL:  K  in  s  tlie  uiiJon.H  of  tlu-  iiiu^tcloH  of  the  taumb,  whicb  crone  obliquely  the  largar 
tendons  ruuinni:  il<»wtt  the  hnck  of  the  ra«^liu8. 

The  Supinator  longiis  is  the  most  superficial  muscle  on  the  radial  side  of  the 
forearm:  it  is  fleishy  for  the  unpcr  two-thir<ls  of  its  extent,  tendinous  below.  It 
arises  from  the  upper  two-thiros  of  the  external  condyloid  ridge  of  the  humema 
and  from  the  external  irttermir-eiilai-  s.  ptiim,  being  limited  ab<i\e  l-y  tlic  nnisculo- 
sptral  groove.  The  fibres  termtnute  above  the  middle  of  the  foreanu  in  a  flat  ten- 
don which  is  inserted  into  the  outer  side  of  the  base  of  the  styloid  process  of  the 
HKlittS.  [The  belly  of  this  muscle  at  its  origin  is  ribbon-like,  its  edge  being  turned 
externally,  but  soon  it  lyitnrns  to  about  a  ri'jltt  angle  with  its  first  position,  thus  pro- 
ducing the  graceful  roundiiijf  of  the  ai'm  over  the  radial  border  of  the  elbowj 

RBtATiONB. — ^Bj  its  suf-erjicial  turfaee  with  the  integument  and  fiiscia  (or  the 
greater  part  of  its  extent :  near  its  insertion  it  is  cros.sed  by  the  Kxtonsorossis  meta- 
carpi  pollicis  atid  tlie  K\f.  n.<or  prind  intcrnodii  pollieis;  by  its  <A<y)  tturfarf  with  the 
humerus,  the  iixtetisor  carpi  radialis  h>ngior  and  brevior,  the  insertion  of  the  I'ro- 
nator  radii  teres,  and  the  Supinator  brevis ;  by  its  inner  bonier  above  the  elbow 
with  the  Bradiialis  anticus,  the  musculo  spiral  nerv<>.  and  radial  n<eurrent  artery, 
and  in  the  foreaiiii  with  the  radial  veaseis  and  uervu. 
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The  Bxtenaor  carpi  radialii  Imip 
gior  IB  placed  putly  beneath  the  pre- 

cedin;:  imi-t  le.  It  arises  from  the  lower 
third  of  thf  oxtt  rnal  comlyloid  ridge 
ot  the  humerus,  and  from  the  exteriiul 
intermuscular  septum.  The  fibres  ter- 
miDste  at  the  upper  third  of  the  for^ 
arm  in  a  flat  tendon  wh'u-h  runs  along 
iIk'  outer  border  of  thr  radius,  licneath 
tlio  extoii.'ior  teiidouf^  of  thi'  tliuinb  ;  it 
then  pjiisies  through  a  groove  common 
to  it  and  the  Extensor  carpi  radialis 
brevior  immediately  behind  the  styloid 
process,  and  is  inserted  into  the  hju»e 
of  the  metucjui  al  Ihhio  of  the  index 
fin|^r  on  it^  rudiul  side. 

Rblations. — ^By  its  suptrjicud  tur- 
face  with  the  Supinator  longus  and  fes- 
cia  of  t  h  e  forearm ;  its  outer  $ide  is  crossed 
obhijuely  by  the  extensor  tendons  of 
tie  thumb ;  by  its  deef  tturj'ace  with  the 
elbow-joint,  the  Bxtauor  carpi  radiaHs 
brevior,  and  hack  part  of  wrist. 

The  Extensor  carpi  radialis  bre- 
Tior  is  shorter,  as  its  name  implies,  nnd 
thicker  than  tlie  preceding  muscle,  be- 
neath which  it  is  placed.  It  arises  from 
the  extmial. condyle  of  the  humerus  by 
a  tendon  oommon  to  it  and  the  three  fol- 
lowinji  mnscb's;  from  tlie  external  hit- 
end  li;.'auit  nt  of  tlie  elbow-joint;  from 
a  btroug  aponeurosis  which  covei*s  its 
surface;  uid  from  the  intermuscular 
8i'\>ui  bt>tween  it  and  the  adjacent  mus- 
cles. The  fibres  terminate  about  the 
middle  of  the  forearm  in  a  flat  ten(hin 
which  is  closely  connected  with  that  of 
the  preceding  muscle,  acconi]»anies  it 
to  thf  wrist,  lying  in  the  same  groove 
on  the  posterior  surface  of  the  radius ; 
passes  bencatli  tlic  annuhir  ligament, 
and,  diverging  somewhat  from  its  fel- 
low, is  inserted  into  the  base  of  the 
metacarpal  bone  of  the  middle  finger 
on  its  radial  side. 

The  tendons  of  tlie  two  preeiHlirig 
muscles  pass  through  the  same  com- 
partment of  the  annular  ligament,  and 
are  lubricated  by  a  single  synovial  mem- 
brane, but  are  .se{iarated  from  each  other 
by  a  small  vertical  rid^r'"  of  bone  as  tliey 
lie  in  the  groove  at  the  back  of  the  ra- 
dius. [On  forcibly  extending  the  band 
these  tendons  can  be  readily  felt  just  to 
the  ulnar  side  of  the  Extensor  secundi 
intcmodii  pollicis  (Fig.  'M  and,  if  the 
motion  is  resisted,  be  seen.] 
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Relations. — By  its  superficial  surface  with  the  Extensor  carpi  radiaiia  longior 
&nd  with  the  Extensor  musclee  of  the  thumb,  which  cross  it;  by  ita  rf<'<ry>  surface 
with  the  Supinator  brevis,  tcnilon  'tf  tlu-  Prnmtor  radii  teres,  radius,  Uld  wrist- 
joiat  i  by  its  ulnar  border  with  the  Exteos>or  commuuis  digitoram. 

FosTEBioB  Brachial.  Region  (Fig.  318). 

Suimjicial  Layer. 

Extensor  communis  di^itorum.  Extensor  carpi  ulnaris. 

Extensor  minimi  digiti.  Anconeus. 

The  Extensor  communia  digitorum  is  situated  at  the  back  part  of  the  fore- 
arm.   It  arises  from  the  external  oondjle  of  the  humeras  by  the  common  tendoOt 

frpm  the  deep  fa.sctfi,  and  the  infermn'^riilnr  septa  between  it  and  the  adjacent  mus- 
cles. Just  below  the  middle  of  the  forearm  it  divides  into  three  tendons,  which 
pass,  together  with  the  Extensor  indids,  through  a  sepamte  compartment  of  the 
annular  ligament,  htbricated  by  a  synovial  membrane.  The  tendons  th«  ti  di  verge, 
the  iunenuost  one  fliviflin?  into  two;  and  all,  after  passinjr  a<*ros?!  the  IcK-k  of  trie 
hand,  are  inserted  into  the  seconci  and  third  phalanges  of  the  lingers  in  the  fbllow- 
hig  manner:  each  tendon  becomes  narrow  and  thickened  opposite  the  metaeupo- 
phalangeal  articulation,  and  gives  off  a  thin  fiisciculus  upon  each  side  of  the  jomt 
which  server*  as  the  posterior  liframetit  ;  after  hnvin^r  paHs«nl  the  joint  it  sproadn  out 
into  a  broad  aponeurosis  which  covers  the  whule  of  liic  «iorsal  surface  of  the  tii-st 

Ehalanx,  being  reinforced  in  this  situation  by  the  tendons  of  the  Inlerossei  and 
lumbricales.  [Fiir-  -52-^,  p.  4.'jf).]  Opposite  tfie  first  ]ihalaii;:e;il  joint  this  a|»»iii'Ur- 
osis  divides  into  three  slips,  a  middle  and  two  hitcral  :  the  tbrraer  is  inserted  into 
the  base  of  the  second  jthulanx,  and  the  two  lateral,  which  are  continued  onward 
along  the  sid^  of  the  second  phalanx,  unite  by  their  contiguous  maigins  and  are 
inserted  into  the  dorsal  surface  of  the  last  phalanx.  As  the  tendons  crws  the  pha- 
langeal joints  they  furnish  them  with  posterior  ligaments.  The  tendons  of  the  mid- 
dle, ring,  and  little  fingers  are  c<mnected  together,  as  they  cross  tilie  band,  by  small 
oblicjue  tendinous  slips,  or  nncuhf ;  those  on  each  side  of  the  ring  finger  arc  strong, 
and  bind  the  tendon  of  this  finger  cloj^ely  to  thn^e  of  the  middle  and  little  finirer.  so 
that  it  cannot,  in  geueml,  be  freely  extende<l  without  moving  the  other  two.  Tiiere 
is  also  sometimes  a  thin  slip  between  the  tendons  of  the  in&x  and  middle  fingers. 
The  tendcms  of  the  index  and  little  fingers  also  receive,  before  their  divtston.  tho 
special  exten<:or  tendons  belonging  to  them.  [The  tendons  of  this  muscle  are  easily 
seen  on  tiie  back  of  the  hand.] 

Relations. — ^By  its  superfietal  mrfaee  with  the  fescia  of  the  forearm  and  hand, 
the  pojiterior  annular  ligament,  and  integument :  by  its  <f, '  p  surfiicc  with  the  Supi- 
nator brevis,  the  Extensor  muscles  of  the  thumb  and  index  finger,  the  posterior 
interosseous  vessels  and  nerve,  the  wrist-joint,  airpus,  metacarpus,  and  phalange; 
by  its  /i-i'  bordt-r  with  the  Extensor  carpi  radialis  brevior;  by  its  ulnar  border 
witli  ill'  ]"\ifii-or  mininti  di;_'iti  and  Kxtensor  cnrpi  ulnaris-. 

The  £xten8or  minimi  dij^ti  is  a  slender  muscle  placed  on  the  inner  side  of  the 
Extensor  communis,  with  which  it  is  generally  connected.  It  arises  from  the  com- 
mon tendon  by  a  thin  tendinous  slip,  and  from  the  intermuscular  septa  between  it 
and  the  adjacent  muscles.  Its  tendon  runs  throuL'b  a  separafi'  eomparfment  in  the 
annular  ligament  behind  the  inferior  radio-ulnar  joint,  then  divides  into  two  as  it 
crosses  the  hand,  one  slip  being  united  to  the  common  extensor  by  a  cross-piece  at 
the  metacarpo-phalangeal  articulation.  Both  finally  spread  into  a  broad  aponeurosis 
wliii'h  lilends  with  the  common  exten.sor  to  the  fin<."  r  jitmI  is  inserte«l  into  the  second 
and  third  phiiluuges.  The  tendon  is  situated  on  the  uinar  side,  and  somewhat  more 
superficial  than  the  common  extensor. 

The  Ezteneor  carpi  idnaris  is  the  most  superficial  muscle  on  the  ulnar  side  of 
the  forearm.  It  arises  from  the  external  condyle  of  the  humerus  by  the  common 
tendon,  from  the  middle  third  of  the  posterior  border  of  the  ulna  below  the  Anoo> 
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MQfl,  and  from  th«  fascia  of  the  forearm.  This  mnsole  terminates  in  a  tendon  which 

runs  througli  a  (rroove  behind  the  styloid  process  of  the  ulna,  passes  through  a  sepa- 
rate compartment  in  the  annular  ligament,  and  is  inserted  into  the  ulnar  Ridt'  <if  the 
base  of  the  metacarpal  bone  of  the  little  tiuger.  [Its  tendon  can  always  be  felt  by 
nakmg  strong  nhiar  extension  of  the  hand.] 

Rblations. — By  its  mperfieial  wrfaee  with  the  iascia  <>f  the  foreami ;  by  its 
ditep  mrfave  with  the  uln  i  md  the  moseles  of  tlio  deep  layer. 

The  Anconeus  is  a  small  triangular  muscle  placed  hohitid  and  helmv  the  clhrvw- 
joint,  and  appears  to  be  a  continuation  of  the  external  portion  of  the  Tii(«'j»s.  It 
arisea  by  a  separate  tendon  from  the  back  part  of  the  outer  condyle  of  the  humerus, 
and  is  inserted  into  the  aide  of  the  olecranon  and  upper  fourth  of  the  posterior  snr- 
&ce  of  the  shaft  of  die  ulna ;  its  fibres  diverge  from  thdr  origin,  the  upper  ones 
being  directed  transversely,  the  lower  obliquely  inward. 

Rllations. — By  it«  mperfifial  nvrfaer  with  a  strong  fascia  (ierived  from  the 
Triceps ;  by  its  deep  mrface  with  the  elhow-joiuL,  the  orbicular  ligament,  the  ulna, 
and  a  small  portion  of  the  Supinator  breyia. 

BOSTBBIOB  BBAGBIAIi  RbCHON  (Fig.  319). 
2)e«p  Layer. 

Supinator  brevis.  Extensor  primi  intemodii  jioUicis. 

Extensor  ossis  metacarpi  pollicts.  Extensor  secundi  intemodii  poUicis. 

Extensor  indicia. 

The  Supinator  brevis  is  a  broad  muscle,  of  a  hollow,  cylindrical  form,  curved 
round  the  upper  third  of  the  radius.   It  arises  from  the  external  condyle  of  the 

humerus,  from  the  external  lateral  ligament  of  the  elbow-joint  and  the  orbicular  lip^- 
ment  of  the  radius,  from  the  ridge  on  the  ulna  which  runs  (dditjiiely  downward  from 
the  posterior  t-xtremity  of  the  lesser  sigmoid  cavity,  from  the  triangular  depression 
in  front  of  it,  and  from  a  tendiiiuus  expansion  which  cover*  the  surface  of  the  mus- 
cle. The  muscle  surrounds  the  upper  part  of  the  radius,  the  upper  fibres  forming  a 
sling-like  fasciculus  which  encircles  the  neck  of  the  radiu."^  almve  the  tuberosity  and 
is  attached  to  the  liack  jiart  of  its  inner  surface;  the  middle  lihres  arc  attnclicd  to 
the  outer  edge  of  the  bicipital  tuhorositv:  tlic  InwiM-  fibres  to  the  oblique  line  of  the 
ladius  as  low  down  as  the  in.sertion  of  the  I'ronator  radii  teres.  This  muscle  is 
pierced  by  the  posterior  interosseous  nerve. 

Rblations. — By  m  Mupn-fieial  »urface  with  the  superficial  Extensor  and  Supi- 
nator muscles  and  the  radial  vessels  and  nerve;  by  its  de^  turfaee  with  the  elbow* 
joint,  the  interosseous  membrane,  and  the  radius. 

The  Extensor  ossis  metacarpi  poUiois  is  the  most  external  and  the  largest  of 
the  deep  Extensor  muscles :  it  lies  immediately  below  the  Supinator  brevis,  with 
which  it  is  sometimes  united.  It  arises  from  the  posterior  surface  of  the  shaft  of 
the  ulna  below  the  insertion  of  the  Anconeus,  from  the  interos.»jeous  ligament,  and 
from  the  middle  third  of  the  |K>sterior  surface  of  the  shaft  of  the  radins.  Passing 
oldiquely  downward  and  outward,  it  terminates  in  a  ten<lon  wliich  ruri.s  through  a 
groove  on  the  outer  side  of  the  Styloid  process  of  the  radius,  accompanied  by  the 
tendon  of  the  Extensor  primi  intemodii  pollicis,  and  is  inserted  into  the  base  of 
the  metacarpal  bone  of  the  thumli. 

Relation.*. — Bv  its  .vrperficitil  iturfacc  with  tlie  Kxfcnsor  e<»mmunis  digitorum. 
Extensor  minimi  digiti,  and  fascia  of  the  foreann,  ami  ^vilh  the  liranchca  of  the  po.s- 
terior  interosi^ous  artery  and  nerve  which  cross  it ;  by  its  deep  surface  with  the  ulna, 
interosseous  membrane,  radius,  the  tendons  of  the  Extensor  carpi  rodialis  longior  and 
bievior,  which  it  crosses  obliquely,  and  at  the  outer  side  of  the  wrist  ^^  ith  the  radial 
vessels :  by  its  upper  border  with  the  Supinator  brevis;  by  its  lower  border  with  the 
Exten^r  primi  intemodii  polliei.«i. 

The  Extensor  primi  intemodii  pollicis,  the  smallest  umscle  of  this  group,  lies 
on      inner  aide  of  the  preceding.   It  arises  from  the  posterior  surface  of  the  shaft 
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of  the  radius,  below  the  Extensor  osais  metaearpi,  and  from  the  interoflseons  mem- 
brane.   Its  diraotion  ia  similar  to  that  of  the  Extensor  ossis  rnetacarpi,  its  tendm 

paMsiii";  tlironjrli  tin' sniiic  ;;r'tov»' on 
P'"-  3'*-  the  outer  side  of  the  styloid  process, 

to  be  inserted  into  the  base  of  the 
firPi  |)ha1anx  of  the  thumb. 

Rki. ATMNs. — 'J'ht»  same  as  those 
of  the  Extensor  ossis  inetacarpi  pol- 
licis. 

Tlic  Extensor  eecundi  inter- 
nodii  pollicis  is  Tnu<-ii  larrror  than 
the  preceding  muscle,  the  origin  of 
which  it  partly  covers  in.  It  arises 
from  the  posterior  surfaoo  of  tlie 
shaft  of  the  ulna,  below  the  origin 
of  the  Extensor  ossis  roetacaq)i  pol- 
licis, and  from  the  interosseous  mem- 
brnno.  It  terminates  in  a  tendon 
which  passes  through  a  separate 
compartment  in  the  annular  liga> 
ment  lying  in  a  narrow  oblique 
groove  at  the  hack  }iart  tif  the  lower 
enil  of  the  radius.  It  then  crosses 
obliquely  the  Extensor  tendons  of 
the  carpus,  being  separated  from  the 
otlier  Extensor  tendons  of  the  thumb 
by  a  triangular  interval  in  which  the 
radial  artery  is  found ;  and  is  finally 
inserted  into  the  base  of  the  last  pha- 
lanx of  the  thumb. 

[The  tendons  of  these  three  mus- 
cles are  readily  seen  at  tlie  wrist  on 
fon-ibly  extemlini:  the  thiimli.  the 
cord  next  the  ulua  bein^  the  Ex- 
tensor secundi  intemodii;  that  on 
the  radial  border  istheother  two  ten- 
dons, the  styloid  process  of  the  ra- 
dius being  between  the  two  cords.] 
Relations.— By  its  sit/>i  rHeial 

siir/'H'r  with  the  same  parts  as  the 
Extensor  ossis  metacarpi  |M»llieis;  by 
its  ilri'p  surfari'  with  the  ulna,  inter- 
osseous membrane,  radius,  the  wrist, 
the  radial  vi  ssols,andmetacarpalbone 
of  tile  thumb. 

The  Bxtenaor  Indiois  is  a  nar- 
row, elongated  muscle  ]ilaeefl  on  the 
inner  siile  of.  and  parallel  with,  the 
preceding.  It  arises  from  the  pos- 
terior surface  of  the  shaft  of  the 
ulna,  below  the  origin  of  the  Ex- 
t4'nsor  seenndi  intcmoilii  pollicis,  and 
from  the  interosseous  membrane.  Its 
tendon  passcsVrith  the  Extensor  com- 
munis digitorurn  through  the  saiue 
canal  in  the  annular  ligament,  and  subsequently  joins  the  tendon  of  the  Extensor 
communis  which  belongs  to  the  index  finger,  opposite  the  lower  end  of  the  corre- 
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Sionding  metacarpal  bone,  lyinff  to  the  ulnar  fide  of  tlie  tension  from  tlic  t-ommnn 
xtensor.    It  is  finally  iuserte«i  into  the  second  and  third  phalanges  of  tlie  iu«iex 
finger  in  th«  numner  uwAja  described. 

Relations. — Tliey  are  similar  to  those  of  the  preceding  muscle^*. 
Nerves. — The  Supinator  lon^tis,  E.\tensor  carpi  radialis  lonpior.  jin<l  Anconeus 
are  supplied  bj  branches  from  thf  niu.sculo-spiral  nerve;  the  remaining  muscles  of 
the  radial  and  posterior  brachial  regions  by  the  posterior  interosseous  nerve. 

Actions. — Tho  niii«;<.Ifs  of  the  nulial  and  pi^sti  iioi-  hnichial  regions,  wliidi  com-, 
pri^  all  the  Extensor  and  Supinator  muscles,  act  upon  the  forearm,  wrist,  and  hand ; 
Uie^jT  are  the  direct  antaj^nista  of  the  Pronator  and  Flexor  muscles.  The  Anconeus 
aaaitts  the  Triceps  in  extending  the  forearm.  The  Supinator  longus  and  brevis  are 
the  supinators  of  the  forearm  and  liand,  the  former  muscle  more  cfsperiallv  actinjr  ns 
a  supinator  when  the  limb  is  pronated.  When  supination  has  been  produced,  the 
Supinator  longus,  if  still  continuing  to  act,  flexes  the  forearm.  [In  fact,  flexion 
fe  its  most  marked  and  most  important  action.  Its  more  advantageous  leverage 
gives  it  three  times  the  proportionate  flexor  power  eompaved  witli  (he  Biceps 
(Wight).]  The  Extensor  carpi  radialis  longior  and  brevior  and  Extensor  carpi 
nlnaria  muscles  are  the  extensors  of  the  wrist ;  continuing  thdr  action,  they  serve 
to  extend  the  foreanii  uiHm  the  arm ;  tliey  rue  tlie  direct  antagonist.'*  of  the 
Flexor  carpi  radialis  and  uinaris.  The  common  Exten«nr  of  the  tingers,  the 
Extensors  of  the  thumb,  and  the  Extensors  of  the  index  ami  httle  fingers  serve  to 
extend  the  phalanges  into  which  they  are  inserted,  and  are  the  direct  antagonists 
of  the  Flexors.  [For  the  correct  view  of  tlie  action  of  the  Exten^nrs  nnd  Flexoi-g 
aee  remarks  on  the  action  of  the  luterossei,  p.  457.]  By  continuing  their  action 
they  assist  in  extending  the  fereann.  The  Extenson  of  toe  thumb,  in  oonsequence 
of  the  obli<|ue  direction  of  their  tendons,  assist  in  supinating  the  foreann  when  the 
thumb  has  been  drawn  inward  toward  the  palm  [when  it  is  most  needed,  as  in  using 
a  screw-driver.  These  muscles  also  act  from  below  upward,  assisting  in  various 
movements,  especially  of  the  forearm,  when  the  hand  is  fixed. 

The  Supinator  longus  is  best  shown  by  endeavoring  to  lift  a  heavy  table,  the 
forearm  being  Hexed  at  a  right  angle,  supination  being  at  the  same  time  attempted. 
The  Anconeus  shows  well  on  extreme  extension  of  the  forearm.] 

Htoglbs  AMD  Fasoub  ov  tbb  Hahd. 

DhMcHon  (Fig.  >  I  <  i) — Make  a  tnumwrse  incirion  aorow  the  fVont  of  the  wri^t.  and  a  woond 
RCroM  the  heads  of  tln'  lurhu  ni  piil  iKtnos  :  ormnect  tho  two  hy  a  vertical  ini'lsion  in  the  midillot 
line,  and  continue  it  through  the  centre  of  the  middle  fin/^er.    The  anterior  and  posterior  annu- 
lar liganeDts  and  the  palmar  faada  ahovM  then  be  directed. 

The  Antevior  Anr^nUr  Ligament  is  a  strong  fibrous  hand  which  arches  over 

the  car})U8,  converting  the  deep  groo\'e  on  the  front  of  the  carpal  bones  into  a  canal, 
beneath  which  pass  the  flexor  tendons  of  the  finfreis.  It  i?  attached  intertinlly  to 
the  pisiform  bone  and  unciform  process  of  the  uncifonu  bone,  and  externalh'  to  the 
taberosily  of  the  scaphoid  and  to  the  inner  part  of  the  anterior  surfiice  and  the  ridge 
on  the  trapezium.  It  is  continuous  'above  with  the  deep  fascia  of  the  foreai-m,  and 
Itelniv  with  the  palmar  fa'^cia.  It  is  crossed  bv  the  ulnar  vessels  and  nerve  and  the 
cutaneous  branches  of  the  median  and  ulnar  nerves.  At  its  outer  extremity  is  the 
tendon  of  the  Flexor  carpi  radialis,  which  lies  in  the  groove  on  the  trapesium 
between  the  attachments  of  the  annular  ligament  to  the  bone.  It  has  inserted  into 
its  upper  and  inner  part  the  tendon  of  the  Palmaris  longus  and  part  of  the  tendon 
of  the  Flexor  carpi  uinaris,  and  has  arising  from  it  below  the  small  muscles  of  the 
Uiumb  and  little  finger.  Beneath  it  pass  the  tendons  <,{'  tlie  Flexor  sublimis  and 
profumlus  (li;ritonim.  the  Flexor  longus  pollicis,  ami  the  im  ilian  nerve.  One  large 
synovial  membrane  encloses  all  these  tendons  as  they  pass  beneath  this  ligament, 
tt  surronnds  the  tendons  for  some  distance  in  the  forearm,  and  also  in  the  palm  of 
the  hand.  It  presenta  two  prolon^tions:  one  is  continuous  with  the  sheath  of  the 
tendon  of  the  flexor  Iwigus  pollicis,  the  other  with  that  of  the  little  finger.  [Thi» 
it 
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extension  of  the  synovial  slienth  on  to  these  two  finders  makes  felons  or  other  TiMe<y- 
mouous  iiiHamumtious  ver^-  im])ort«nt,  since  t'rom  these  fingers  the  suppuration  may 
readily  extend  into  the  palm,  and  even  far  np  the  forearm,  bv  passing  under  the 
anterir»r  aiiimlar  lir^anicur.  whereas  it  is  shut  oR"  fronj  the  i)ahu  *  the  other  fin;rers.] 
The  Posterior  Annular  Ligament  is  a  strong  fibrous  band  extending  trans- 
versely acroes  the  back  of  the  wrist,  and  consisting  of  the  deep  fascia  of  tlie  back 
of  the  forearm,  strengthened  hy  the  addition  of  some  trans  verse  fibres.    It  forms  a 

shesith  for  tiie  <  \teiisrir  tendons  in  their 
passage  to  the  tingera,  being  attached 
internally  to  the  ulna,  the  eaneiform 
and  pisiform  bones,  and  palmar  ftscia; 
externally,  to  the  mar;:in  of  the  nidius, 
and,  in  its  pastuige  acroiss  the  wrist,  to 
the  elevated  ridffes  on  the  posterior 
surfiue  of  the  radium.  It  pre^nts  six 
cotnparttnents  for  the  passa^'e  of  ten- 
dons, each  of  which  is  lined  by  a  sep- 
arate synovud  roemhraae.  These  are, 
from  without  inward — 1,  On  the  outer 
side  of  the  styloid  process  for  the  ten- 
dons of  the  Extensor  ossis  metacarpi 
d  Rxtens<»r  i)rimi  intemodii  pollicis: 

laHiK*u>f uu  >ud  ihe  onaU  l»r  ibc  pa^  of  U.e  u-u-     o,  behind  the  Styh)id  proeess  for  the 

tendons  of  the  Extensor  carpi  radialis 
longior  and  hrevior ;  8,  opposite  the  outer  side  of      posterior  surftoe  cf  the  radtus 

for  the  tendon  of  the  Extensor  secundi  intemodii  pollicis;  4,  to  the  inner  side  of  the 
latter  for  the  ten'lons  of  the  Extensor  communis  (bVitornm  and  Extensor  indicis : 

5,  for  the  Extensor  minimi  digiti  opposite  the  interval  between  the  radius  and  ulna; 

6,  for  the  tendon  of  the  Bxtenw>r  carpi  ulnaris  grooving  the  hack  of  the  nlna.  The 
synovial  membranes  lining  these  sheaths  are  usually  very  extensive,  readlillg  fhnn 
above  tlie  annular  liL'aiiH'iit  down  upon  the  tendons  almost  to  their  insertion. 

The  Palmar  Fascia  [Figs*.  •521,  322]  t»»rms  a  common  sheatii  winch  invest;*  the 
muscles  of  the  hand.    It  consists  of  a  central  and  two  lateral  portions. 

The  rt'iifi-'if  portion  occupies  the  middle  of  the  palm,  is  triangular  in  shape,  of 
great  strength  and  thickness,  and  binds  down  the  tendons  in  this  situation.  It  is 
narrow  above,  being  attached  to  the  lower  margin  of  the  annular  ligament,  and 
^receives  the  expanded  temhui  of  the  Palmaris  longns  muscle.    Relow  it  is  broad 

and  expanded,  and  opposite  tlic  IicmiIs  of  the  metacjirpal  boties  dividt->  into  fonr  "lips 
for  the  four  finuers.  Each  slip  subdivides  into  two  prwes-ses  which  enclose  the  leu- 
dons  of  the  Flexor  muscles,  blending  with  their  shenth,  and  are  attached  laterally 
to  the  fibroas  structures  on  either  side  of  the  metacarpo-phalangeal  joint:  by  this 
arningement  four  arches  are  formal,  under  wliirh  the  Flexor  tendons  pass.  The 
intervals  left  in  the  fascia  between  the  four  tilirous  slips  transmit  tlie  dij^itiil  ves.Hel8 
and  nerves  and  the  tendons  of  the  Lnmbricales.  At  the  points  of  division  of  the 
palmar  &scia  into  the  slips  above  mentioned  numerous  strong  tmnsverse  fibres  bind 
the  .separate  pro<'«'sses  together.  The  palmar  fascia  i.s  intimately  adherent  to  the 
integument  by  numerous  libntus  bands,  and  gives  origin  by  its  inner  margin  to  the 
I^ilroaris  brevis ;  it  covers  the  superficial  palmar  arch,  the  tendons  of  the  flexor 
muscles,  and  the  bninches  of  the  median  and  ulnar  nerves:  ami  on  each  sidi'  it 
gives  off  a  vertiad  septum  which  is  continuous  with  the  interosseous  aponeurosis 
and  separates  the  lateral  from  thif  middle  palmar  group  of  muscles. 

The  hiti  fiil  pitrtiniisf  »>f  the  pj  imar  fasi-ia  are  thin  filin>ii>i  layei*s  which  cover  OD 
tin-  radial  side  the  muscles  of  the  hall  of  the  tlinnili.  ami  on  tlie  ulnar  side  the  Jini"*- 
cles  of  the  little  finger;  they  are  continuous  with  the  donwil  fascia,  ajid  in  tlte  palm 
with  the  middle  portion  of  the  palmar  fiuda. 

[The  [talmar  fascia  lies  under  a  layer  of  fibro-fatty  tissue,  which  makes  it  dif- 
ficult to  diaseot'  aoottrately.    Some  fibres  of  the  fiucia  are  attached  to  the  skin 
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both  of  the  palm  and  the  fingers,  and  can  be  best  appreciated  as  they  are  divided 
in  dissection.  The  four  difjital  tongues  begin  above  the  level  of  the  web  of  the 
thumb,  and  pa.ss  ||pwn  to  be  inserted  chieHy  into  the  base  of  the  first  phalanges 
and  the  anterior  ligaments  of  the  knuckle-joint.<,  while  some  fibres  pus  around 
ev«>n  to  the  Extensor  tetidi>n,  others  to  the  sides  of  the  first  phalanges,  and  othoi-s 
reach  to  the  necond,  and  possiblj^  even  to  the  third  phalanges.  A  fifth  rather 
sloider  tongue  passes  to  the  thumb.  The  lower  border  of  the  ftscia  is  distinctly 
narked,  and  is  situated  at  the  level  of  the  transverse  lines  in  the  palm  which  eorre> 
spend  to  the  knuckle-joints  (Fig.  "JMl,  p.  840.)  This  is  just  Ik'1<»\v  the  middle  of  the 
palm.  Here  there  exists  a  strong  baud  of  transverse  fibres,  some  of  which  also  pa,ss 
on  to  the  thumb,  but  meet  of  them  pass  to  the  radial  side  of  the  forefinger^  under 


Palmar  ra!*la.  swn  from  above.  showliiK  its  l'iii>riniilinal  ^ll^ls  ntid  traiisvi-rw  lil.re."  and  aitacbirients  to  the 
thumb.  U  mn  tbe  fibres  of  Uvnly  fomiiiiK  tb<*  wt-b  of  (be  llngcn.  Tb«  Hbivid-Uke  kpAce  lo  Ui«  ricbt  of  G  U 
aptoiMOf  aitlBteftAKMi.  (DiMMW«li7i>r.W.W.K6n;dnwal)rOr.J.M.T«ylor.>] 

the  longitudinal  fibres.  These  fibres  to  the  thumb  have  been  denied  or  overlooked, 
but  1  have  never  failed  to  find  them  in  the  numerous  hands  I  have  disse*  ted.  Fig. 
■\'2'2  sliows  the  attachments  of  the  piilniar  fa.scia  to  the  metacarpal  bones,  and  tlie  vari- 
ous piirtitions  for  the  Flexor  nmscles,  and  separate  ones  for  the  Lumbrical  muscles 
with  the  veesds  and  nerves.  It  also  again  shows  the  slips  going  to  the  thumb,  one 
of  longitudinal,  the  other  of  transverse  fibres. 

About  an  inch  below  the  palmar  fiuscia  entirely,  at  the  web  of  tbo  fingers,  exists 
another  distinct  strong  band  of  transverse  fibre.s,  the  so-called  •libreii  of  Gerdy '* 
(Fig.  821,  o).  They,  in  fact,  give  form  and  strength  to  the  web^  the  fingers  and 
snppwt  to  the  hand  crosswise.    Sometimes  this  biuid  exists  so  low  down  as  to  unite 
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the  fin;:ers  in  stieh  a  manner  that  one  cannot  be  flexed  without  rarrvinfr  its  iici;;h« 
bors  with  it.  The  hbres  pasx,  some  entirely  across  the  hand,  others  part  way,  and 
others  simply  arch  over  mm  one  finger  to  another.  These  last  pus  down  partly 
on  the  sith's  of  the  fingers,  joining  with  the  hiteral  digital  fibres  of  the  pahnar 
fjLScin,  wliik-  (itlitrs  pass  directly  down  tlie  middle  line  of  the  tirxt  phalanx,  chiefly 
in  the  subcutaneous  tissue,  and  on  reaciiing  the  ba.se  of  the  second  phalanx  they 

[Fio.  322. 


tfmwn  bjr  Dr.  i.  M.  Taylnr.)] 


split  astride  the  Flexor  sheath,  and  are  inserted  into  the  sides  of  the  hase  of  the 

Seoon<I  phalanx. 

"  Dupuytren  s  jinger-contraclion  "  is  produced  by  contraction  of  the  palmar 
fascia,  though  it  is  generally  mistaken  for  contraction  of  the  Flexor  tendons.  It 
afl'ci-ts  preferably  the  three  ulnar  fingers,  though  the  forefinger,  and  occasionally  the 
thumb,  are  involved.   It  is  readily  amenable  to  operation.'] 

MUSOLSS  OF  IBB  HaND. 

The  Muscles  of  the  Hand  are  subdivided  into  three  groups:  1,  Those  of  the 

thumb,  which  occupy  tlic  mdial  side  [thenar  eminence};  2,  those  of  the  little 
fiuger,  which  occupy  the  ulnar  side  j^hypothenar  ewiuencej ;  3,  those  in  the  middle 
portion  of  the  palm  and  between  ^  interosseous  spaces. 

Radial  Region  ( Fig.  :V23). 
Mu$cle$of  the  Thuntb. 

Abductor  pollicis.  Flexor  brevls  pollicis. 

Opponens  pollicis  (or  Flexor  o»sis  nictacarpi  |xjllicis).      Adductor  pollicis. 

The  Abductor  pollicis  is  a  thin  flat  muscle  placed  immediately  beneath  the 
integument.  It  arisi-s  from  the  ridge  of  the  os  tntpe/.ium  and  annular  ligntnent, 
and,  pn.<!sing  outward  and  downward,  is  inserted  by  a  thin  flat  tendon  into  the  radial 

si'lc  of  tlie  base  of  tlie  first  phalanx  of  the  tlinmb. 

P  .Se«  a  paper  by  the  American  Juiitor  in  the  litjWeitce  Uundbovk  ^'  tlu  JJtdicui  Hcteitoc*,  vol.  iii. 
|K  139,] 
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RkI-ATIons. — By  its  ttuperfdnl  nurfiifc  with  tho  j  iilmrii-  fasfifi  ;  },\  its  drrp  sur- 
face with  the  Opponens  }K)nici.s,  trotn  which  it  is  scpuniteil  by  a  thin  aponeurosis. 
Its  inner  border  is  8eparate<l  from  the  Flexor  brevis  polliclB  by  a  narrow  cellular 

iiiterv  ill. 

The  Opponeni  poilicio  [or  Flexor  omAm  metaoarpi  poUioas]  is  a  small  tri- 


Fio.  m 


If  inclaK  of  tte  I«ft  Hand,  palmar  BUrthw. 


angular  muscle  placed  beueath  the  prece<lin<'.  It  uri^e:^  from  the  palmar  surface  ol 
the  tnpeBium  and  annular  ligament,  passes  downward  and  outward,  and  is  inserted 
into  the  whole  length  of  the  metacarpal  bone  of  die  thumb  on  its  nidial  side. 
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Relation?.— By  its  suprriir!,i?  mirf've  with  the  Alulurtor  pollicis;  by  it^  ,h't'p 
surface  witli  thi>  trapezio-mutacarpal  articulation;  by  its  inner  bwder  with  tho 
Flexor  brevis  polliciB. 

T))e  Flexor  brevia  pollicis  i<;  much  larger  than  either  of  the  two  pre<!e<liD<; 
TTiTtsrlcs  iK-math  which  it  is  iilaccil.  It  con«ist.«»  of  two  portion?!,  in  the  interval 
between  wiiieh  lies  the  tcndun  of  the  Flexor  loiigus  pollicis.  The  anterior  and 
more  superficial  |>urtion  arises  from  the  trapesium  and  outer  two-thirda  of  the  annu- 
lar ligament ;  tlte  »le('|it'r  jMirtion,  fnmi  the  tmpczoid,  os  magnum,  hiises  of  the  sei-ond 
and  thinl  mctacurpal  hones,  and  sheath  of  the  ten«lon  of  tho  Flexor  carpi  radiulis. 
The  two  jKirtious  are  united  by  a  bundle  of  fibres  which  pass  behind  the  long  flexor 
and  are  inserted  one  on  either  side  of  the  base  of  the  firat  phalatix  of  the  thumb, 
the  outer  portion  being  joiuril  with  tin-  Aluluctor,  and  the  inner  witli  iln'  A'Miictnr. 
A  sesamoid  bone  is  developed  iu  each  teudou  a&  it  {Mi8ae8  across  the  iactacarpo-ph»- 
langeal  joint. 

Relations. — By  its  mperfieial  surface  with  the  jialmar  fiwcia;  hv  its  ih  i  f  Hur- 
fa<'e  with  tlic  Adductor  |Mi!IiciH  and  tendon  of  the  Flexor  car]ii  nidi.ili^  ;  bv  its 
external  surface  with  the  Uppouenis  pollicis;  bjr  its  internal  surface  with  the  Ad- 
ductor pollicis. 

The  Adduotor  poUiois  (Figs.  317  and  ^3)  is  the  most  deeply  ieate<1  of  this  group 
of  muscles.  It  is  of  a  triangular  form,  arising  by  its  broad  base  fn'oi  the  lower  two- 
thirds  of  the  metacarpal  bouc  of  the  middle  finger  on  its  palmar  .suriace ;  the  fibres, 
prooeedine  outward,  converge,  to  be  inaerted,  with  the  inner  tendon  of  the  Flexor 
brevis  pollicis.  into  the  ulnar  side  of  the  baao  of  the  firat  phalanx  of  the  thumb  and 
into  the  internal  sesamoitl  bone. 

[Duchenue'  has  recalle<l  attention  to  the  fact  that  the  Abductor,  Adductor,  and 
Short  Flexor  of  the  thumb  all  have  aponeurotic  expansions  at  their  insertions,  con- 
necting them  with  the  tendon  of  thi'  Extensor  lon^ius  prdlicis.  Tlioy  iiso  this  tendon 
as  an  indirect  insertion,  as  well  as  their  own  direct  insertion,  the  object  of  the 
arrangement  being  to  produce  flexion  of  the  first  phalanx  and  extension  of  the  sec- 
ond, both  at  the  same  time.  Tins  anatomical  an-angetnent  and  physiologieal  uaeof 
the  thumb  find  their  anaIoi_nic  in  tlu-  fingers  (p.  4o7).  as  wp  mii^lit  indeed  expert,  fof 
the  Ab-  and  Ad-ductor  pollicis  are  the  analogues  of  the  lnterosseou»  luuscles.j 

Relations. — By  its  superficial  surface  with  the  Flexor  brevis  pollicis,  the  ten> 
dons  of  the  Flexor  profundus,  and  the  Lumbricales.  Its  deep  mrfaee  covers  the 
first  two  interosseous  spaces,  frorri  which  it  is  separated  by  a  strong  aponeurosis. 

NfiRVKs. — The  Abductor,  Upponens,  and  outer  head  of  the  Flexor  brevis  pol- 
licis are  supplied  by  the  median  nerve:  the  inner  head  of  the  Flexor  brevis  and 
the  Adductor  pollicis,  by  the  ulnar  nerve. 

Action-^. — The  actions  of  the  muscles  of  the  thumb  are  almost  sufficiently  indi- 
cated by  their  iianifa.  This  segment  of  the  Land  is  provided  with  three  Extensors 
' — «n  Extensor  <»f  the  metacarpal  bone,  an  Extensor  of  the  first,  and  an  Extensor 
of  the  second  plialanx  ;  these  occupy  the  dorsal  surface  of"  tlic  torenrm  and  hand. 
There  are  also  three  Flexors  on  the  palmar  surface — a  Flexor  of  the  metacarpal 
bone,  the  Flexor  oasts  metaearpi  (Opponent  pollicis).  the  Flexor  brevis  pollicis.  and 
the  Flexor  longus  |)ollicis.  Ihere  is  also  an  Abductor  and  an  Adductor.  These 
muscles  give  to  the  thumb  its  extensive  range  of  motion. 

Ulnab  Region  (Fi}r.  323). 

Mutcles  of  tin:  Lktlf  Ftii;/,  r. 

Palmaris  brevis.  Flexor  brevis  minimi  digiti. 

Abductor  minimi  digiti.  Opponeus  minimi  digiti 

(or  Flexor  ossts  metaearpi  minimi  digiti). 

The  Pnlznaria  brevto  is  a  thin  ijuadrilateral  muscle  placed  benentb  the  intin- 
ment  on  the  ulnar  side  of  the  hand.    It  arises  by  tendinous  fiwcicnli  from  ttie 

P  R^M.  in  Momrmthtr,  Pkria.  1807,  p.  299.] 
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atiiuiUr  ligament  and  palmar  fui«cia;  the  fleshy  fibres  pass  horizontally  inward  to 
be  inserted  iato  tbe  skin  on  the  hmer  border  of  the  palm  of  the  haad.    [It  can 

generully  be  very  well  shown  liy  electricity,  and  the  ntne  tneaos  will  differentiate 

tdniiniMy  most  of  the  muscles  of  the  hand.] 

|{ki..vtions. — By  its  mperficial  gurface  with  the  intoi:uniont,  to  which  it  is  inti- 
mately adherent,  especially  by  its  inner  extremity ;  by  its  deep  mrjaee  with  the 
inner  portion  of  the  palmar  fiiacia,  which  separates  it  from  the  ulnar  veeseU  and 
aenre  and  from  the  muscles  of  the  ulnar  side  of  the  hand. 

The  Abductor  minimi  digriti  is  situated  on  the  ulnar  border  of  the  palm  of  the 
hand.  It  arises  from  the  pisifonn  hoiie  jnid  fVum  an  expansion  of  the  tondon  of  the 
Flexor  carpi  ulnaris,  and  terminates  in  a  Hat  tendon  which  is  inserted  into  the  ulnar 
fide  of  the  base  of  the  first  phalanx  of  the  little  finger,  sending  an  ofl'set  to  the 
extensor  tendon  on  the  back  of  the  phalanx. 

Relations. — T>y  its  superficial  surface  with  the  inner  portion  of  the  palmar 
fa.ocia  and  the  Palniai  is  iirevi**:  by  its  dr/p  suriace  v('nh  the  i^lexor  ossis  meta- 
eirpi ;  by  its  rjtner  hardi  r  with  the  Fh'xor  brevis  minimi  digiti. 

The  Flexor  brevis  minimi  di^fiti  lies  on  the  same  plane  as  the  preceding  mus- 
cle, on  its  radial  side.  It  arises  from  the  tip  of  the  unciform  process  of  the  unci- 
form bone  and  anterior  surface  of  the  annular  ligament^  and  is  in.serted  into  the 
ba.<e  of  the  first  phalanx  of  the  little  finfrrr  witli  the  preceding.  It  is  separated 
from  the  Abductor  at  its  origin  by  the  (k'e[>  branches  of  the  ulnar  artery  and 
nerve.  This  muscle  is  sometimes  wanting ;  the  Abductor  is  then  usually  of  large 
sise. 

Relations.— By  its  mperfidal  gurfaee  with  the  internal  portion  of  the  pslmar 

£l8cia  and  tlio  Pnlmnri-  firrvi-;:  I  v  its  derp  Rurftir,'  with  the  Opponens. 

The  Opponens  mmimi  digiti  [  r  Flexor  ossis  meta>carpi  minimi  diefiti] 
(Fill.  rUT,  p.  448)  is  of  a  triangular  turm  and  placed  immediately  beneath  the  pre- 
ceding muscles.  It  arises  from  the  unciform  process  of  the  unciform  bone  and  con- 
tiguous portion  of  the  annular  ligament ;  its  fibres  pass  downward  and  inward  to 
be  inserted  into  the  whole  length  of  the  metacarpal  Done  of  the  little  finger  along 
its  ulnar  margin. 

UklatiOXS. — By  itij  an pcrjicial  tturfaee  with  the  Flexor  brevis  and  Abductor 
minimi  digiti;  by  ita  deep  surf  ace  mih  the  Interosseous  muscles  in  the  fourth  meta- 
carpal space,  the  metacarpal  bone,  and  the  Flexor  tendons  of  the  little  finger. 
\erve.s. — All  the  muscles  of  this  group  are  supplied  by  the  ulnar  nwve* 
Actions. — The  aefinn^  of  the  muscles  of  thr  little  finirer  are  expressed  in  their 
name<).  The  Palmaris  brevis  coniigates  the  skin  on  the  inner  side  of  the  palm  of 
the  Land. 

Bdmnia  Pauiab  Bboion. 

Lumbricalcs.  Interossei  palmares. 

Interossei  dorsales. 

The  Lnmbricalee  (Fig.  f>'2^)  are  four  small  fleshy  fasciculi,  accessories  to  the 
doep  Flexor  muscle.  They  arise  by  fleshy  fibres  from  the  tendons  of  the  deep 
Flexor:  the  first  and  second  from  the  radial  side  and  palmar  surface  of  the  tendons 
nf  tlie  index  and  middle  fingers;  tlie  third  fiom  the  rontifrnous  sides  of  the  tendons 
of  the  middle  and  rinp  finprers ;  aud  tlie  foiirih  frntn  tlie  eotitijruous  sides  of  the  ton- 
dons  of  the  ring  and  little  finders.  They  j>a.ss  i'orward  to  the  radial  side  of  the  cor- 
responding fingers,  and  opposite  the  metacarpo-]ihalangeal  articulation  each  tendon 
terminates  in  a  broad  aponeurosis  which  is  inserted  into  the  tendinous  expansion  from 
flie  Extensor  roniniJinis  difritonnn  covering  the  dorsal  a.spect  of  each  finger. 

The  Interosseous  muscles  are  so  named  from  oceiipyinsz  the  intervals  between 
the  metacarfml  bones.  They  are  divided  into  two  sets,  a  dorsal  and  palmar:  the 
fenner  are  four  in  number,  one  in  each  metacarpal  space ;  the  latter,  three  in  num- 
ber, lie  upon  the  metacarpal  bones. 

The  Doreal  interoesei  are  four  in  number,  larger  than  the  palmar,  and  occupy 
the  intervals  between  the  metacarpal  bones.    They  are  bipenniform  muscles,  arising 
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by  two  hpa(l«  from  tliu  adinc  cnt  sido^  of  the  iiivtacHrpuI  bones,  but  more  extensively 
from  that  side  of  the  uieiueai|):il  bone  which  correspuuds  to  the  side  of  the  finger  in 
vhich  the  mttscle  is  inserted.  They  are  inserted  into  the  base  of  the  first  phalanges 
and  into  the  aponeurosis  of  the  common  Extensor  tendon.    Between  the  double 

[Fio.  324. 


RliiK  KliitttT  (if  thf  RiKht  Uniiil,  «  iUi  lt>  Adductor  Int(  ri>--''inis  Mum  ],  ;  rt.imc  belly  <«f  Ihe  IiiloroM(><>ux,  nttftchcd 
at  t>  to  tiixt  pbalaiix :  c,  lite  oiber  belly  of  the  lnt«n)»aC'uus.  aitacbvd  b«  d,  d,  its  wnduo.  to  Ui«  |wwterior 
fiirrncr  of  iiie  Mwond  and  tb{nl  |ib»)»ii«Mi,iuid  J«>iiMd  to  «,  €^  lb*  teudou  of  tlw  JCjiiMuor  communU 

ori2:in  of  each  of  these  niiHcle?  is  a  ii t>t mw  triangular  interval  through  whioh  paases 
a  jR-rforiiiing  branch  from  the  deep  jjuiuiai  areh. 

The  Fircit  Dorsal  interoeeeous  muscle,  or  Abductor  indicis,  is  laiger  than 
the  otheK.    It  is  flat,  triangular  in  form,  and  arises  by  two  beads,  sqiarated  by  a 


Fio.  32o.  Fio.  SMu 


rb«DoMlIiiteKiM«iwri«AHtad.  Tbe  Palmu- Interourl  of  Urft  ttuid. 


fibrous  arch  for  the  passage  of  tlie  radial  artery  from  the  dorsum  to  the  palm  of  the 
hand.  The  outer  head  arises  from  the  upper  half  of  the  ulnar  border  of  the  first 
mt'taearpal  bono;  the  inia-i  head,  from  1 1 nu^et  the  entire  length  of  the  radial  iH  ider 
of  the  second  metacarpal  bone ;  the  tcudou  is  inserted  into  the  radial  side  of  the 
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index  finger.  The  second  and  third  Doi^sal  interossoi  are  inserted  into  tlie  middle 
fiDger,  the  former  into  its  radial,  tlie  latter  into  its  ulnar  side.  The  fourth  is  inserted 
into  the  ulnar  side  of  the  rine  finger. 

Tlie  Palmar  interossei,  tliree  in  number,  are  smaller  tlian  the  Dorsal,  and  placed 
upon  the  ]>almar  surface  of  the  nu  tacarjval  bone?,  rather  than  between  them.  They 
arise  from  the  entire  lengtli  of  tiie  metacarpal  bone  of  one  finger,  and  are  inserted 
nrto  the  side  of  tiie  base  of  the  first  phalanx  and  the  aponeurotic  expansion  the 
common  Kxtensor  tendon  of  the  same  finger.* 

The  first  arises  from  the  ulnar  side  of  the  second  metacarpal  bone,  and  is  inserted 
into  the  same  side  of  the  index  finger.  The  second  nri«!es  from  the  radial  side  of  the 
fourth  metacarpal  Unie,  an<l  is  inserted  into  tiie  ^uale  side  of  the  ring  finger.  The 
tliird  arises  from  the  radial  side  of  the  fifth  metacarpal  bone,  and  is  inserted  into  the 
Mine  side  of  the  little  finger.  From  this  account  it  may  be  seen  Uiat  each  finger  is 
provicle<l  with  t  wo  Interossei  muscles,  with  the  exception  of  the  little  finger,  in  which 
the  Abductor  muscle  takes  the  jilnce  of  one  of  tIk'  pair. 

Nkuves. — The  two  outer  Lunibricales  are  supplied  by  the  median  nerve,  the  rest 
«f  the  muscles  of  this  group  by  the  ulnar. 

.\CTI0N8. — ^The  Dorsal  interossei  muscles  abduct  the  fingers  from  an  imaginary 
lica  drawn  longitudinally  through  the  centre  of  the  middle  finger,  ami  the  Palmar 
intero.ssei  ;uMiu  t  the  fingers  tovnrd  tliat  line.  They  usually  assi.st  the  Extensor 
muscles,  but  ^vlitn  the  fingers  are  slightly  bent  they  Jissist  in  flexing  them.  The 
action  of  the  iiurabricales  and  internal  or  Doi'sal  interossei  is  said  by  Munter  to  be 
to  ilex  the  first  phalanges  and  extend  the  laat  two  (  Worlct  by  Palmer,  iv.  237);  and 
Cleland  supports  this  (Journ.  of  Anat  and  Phi/s.^  Old  Series,  i.  H5).  M.  Dnchenne 
gives  a  different  account  of  the  mechanism  of  the  extension  of  the  fingei-s.  Jind  of 
the  nction  of  the  interossei  mu«eles,  from  that  usually  accepte<i.  According  to  liim. 
tlic  Extensor  communis  digitorum  acts  almost  entirely  on  the  first  phalanges,  e,\ ten- 
sion of  the  second  and  third  phalanges  being  eflected  by  the  Interossei  muscles, 
which  also  act  to  a  certain  extent  as  flexoi-s  of  the  first  phalanges.  This  action  of 
the  Interossei  is  additional  to  their  action  in  abduction  and  adduction  {Phyiologie 
dn  )fntfvp7nnifff.  pp.  '2(51 -i>OB).' 

[There  is  no  question  of  the  correctness  of  Hunter's  and  Duchenne's  view. 
Electricity,  nmuy  cases  of  paralysis  of  the  ulnar  nerve  and  of  lead  palsy  which  I 
have  seen,  all  point  the  same  way.  To  sum  up :  The  first  phalanges  are  flexed  by 
the  Interossei  and  Lumbricales,  and  extended  by  the  Extensor  communis;  the  last 
t^v.,  jilialantres  are  flexed  '  '  rlie  Fhxor  sublimis  and  Flexor  profundus  rc.<*  pec  lively, 
aiid  extendi  (I  by  the  E.\ten.->or  communis  U>  a  moderate  degree,  but  chietiy  by  the 
Intcix^'i  uud  Lumbricaies.J 

SintOTCAL  ANATOMY. 

The  student,  havinff  completed  the  dissection  of  the  muscles  of  the  upper  extremity,  should 
«Mwider  the  effiM:>tB  likely  to  be  {Mfoduced  bjr  (be  action  of  the  varioutf  mu»cle8  in  fracture  of  the 

bones. 

In  considering  the  actions  of  the  various  muscles  u|M)n  fractiin.-.  ol  the  u|(jH  r  extremity  I 
have  wleetied  the  noet  ootnmon  forme  of  injury  both  for  ilUii^trution  hihI  iio><i  ri|ition. 

Fra.'fTin'  of  thf  'Uirirlr  is  m  cxceedinirly  common  n< .  iil<'iit,  nml  is  usuiiliy  caUM^d  hy  indi- 
rwt  violence,  m  a  fall  iijxni  the  shoulder  [ur  lnuulj ;  it  o<  casionalU%  however,  occurs  from  direct 
fnee.  its  more  ufunl  Htimtion  is  just  external  to  the  centre  of  the  bone,  but  it  may  ooeur  at 
the  Htf^mn!  or  acnmiiiil  ciiil. 

Friu  turc  of  till'  i-iiihl/i  ol'  the  rhtririf  {F'lii.  3'J7)  i»  alw!iy«  attcndtnl  with  ronsidernUlc  displace- 
aent.  the  outer  fniL'TiHMit  hein>r  drawn  downwanl.  forwanl.  and  inward:  the  inniT  fragment 
•bghUy  upward.   The  outer  fragment  ia  drawn  down  by  the  weight  of  the  arm  and  the  action 

*  M.  Duchenne's  view  of  the  notion  of  thp«e  miiwles  certainly  derives  8)ip|><>rt  from  the  phenomena 
oWrved  in  le:id  iwIhy  and  from  the  results  of  pivanising  the  common  £xteU8or  and  the  IntcniNiei, 
a>  Dr.  W.  OrIc  hiLH  been  kiml  cnouyh  to  point  ont  tn  me.  Thm  iiImo  in  n  cnse  relnted  by  Mr. 
Hutchiu.snn,  in  wlii.  h  the  ulnar  m-rv.-  liM.i  l  .cn  divhl.-I  helow  tlif  p:u!  from  wltif-li  tlio  Kxteiihor 
flPUOiuoU  wa«  supplied  land  therefore  the  iniemsKei  were  paralyzed  wliiie  iiic  Kxtensor  aete<l  i,  "the 
Cm  pitalai^ges  were  bent  Imckwnrtl  on  the  nietacariml  iKtnes"  iextende<l  .  "wliilu  the  finders  were 
curvcil  into  the  palm  "  (Heeund  and  (bird  pbalangee  ttexed)  {Lomloa  JionpUal  Jiqtortt,  vol.  iii.  p.  307). 
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naetuic  of  fbe  MMdle  of  the  Ctattek. 


of  the  Deltoid,  and  forward  and  inward  bjr  the  Pectoralis  minor  and  Subelavina  nuwelfle  $  tht 

inner  frajnnent  is  sUchtIv  miiMMl  by  the  Stenio^leid<MB«ih 

toil!,  Iiut  only  {■)  ;i  \cry  Imiii'  il  •  \t«'iit,  tli<'  attacliiiieot 
of  iIr-  cusKM-ltivicular  li^atai-iit  aiitl  l'eft<>ruli»  tuiijur  lie- 
low  and  in  front  would  prevent  anv  very  fcreat  dUplace- 
ment  upirard.  The  causes  of  iliKpIucement  havinjc  been 
aaoertained,  it  is  easy  t'>ii{>j>ly  th<'  )i|>|)r<)prtate  treatment. 
I'll'-  lUitiT  fruLrinont  is  tn  !"  ilt.i\\  u  uiiiwani.  iiiiil.  toucthrr 
willi  tth'  sciijtula,  raised  (ijiward  tea  I)>m'1  with  tin'  iniuT 
fragmtMit.  an4l  rftJiini-d  in  tliat  iKisitiini. 

lu  fracture  of  the  acrvmial  nul  u/  ihe  ctaricle.  be- 
tween the  ooooid  and  trapesoid  ligainente,  only  slight 
displacement  oooora,  as  them  lipiment.^,  from  tl'ioir  ul*- 
li<|Uf  insertion,  Mrve  to  hold  lK>th  ^tortions  of  tlif  hone 
in  apposition.  Frai  turi'  alwi  of  tin*  sleruiil  fDif,  inti-r- 
nul  Uy  the  cwtu-clavicular  ligament,  i»  attended  with 
only  slight  displacement,  thitt  ligament  Mnring  to  retain 
the  fragmenta  in  eloae  apjpoaitioiu 

Fraetore  of  the  arromton  jnroret*  osaallT  arioes  fVon 
xiolpiice  ujiplitNi  to  tin*  upfM  r  an-l  iMit<T  part  if  tde 
slioiililcr :  It  i»  cenerally  known  liv  tin*  rotiimlity  <>f  the 
whoulder  lieing  loot  from  th*-  lH-ltoi<l  drawing  tlie  fra4> 
tured  portion  downward  and  forward ;  and  the  diapiaoe* 
ment  may  easily  be  disoorered  by  tradofc  the  margin  of 
the  clavitlc  outward,  when  the  fra^imcnt  will  Ih'  found 
reftinir  on  the  fmnt  and  npiwr  part  of  tin-  ln'ud  of  the 
humerus.  In  order  to  relax  the  anterior  and  outer 
fibres  of  the  Deltoid  (the  op|M>^in>;  musclv),  the  arm  shiwld 
be  dmwn  forwuni  aert>8K  the  client  and  the  elbow  well 
raised,  »o  that  the  head  of  the  Inme  may  prosji  the  acro- 
mion proceeH  upward  and  retain  it  in  it-*  |>o»ition. 
Frarturc  of  the  fufi-nid  pr'K-es.^  i>  an  fxtn-mely  rare  iwcitlfiit,  and  is  usually  caufM*<l  l>y  a 
sharp  blow  on  the  point  of  the  shoulder.  Displacement  is  here  produced  hy  the  (xnubined 
aetionH  of  the  Peetoridis  minor,  short  head  of  the  Biceos,  and  Coraoihbraehialis.  the  former  mus- 
cle drawing  the  fragment  inward,  and  the  latter  directly  downward,  the  amount  of  displacement 
being  limit«xl  l»y  the  connection  of  thi«  process  to  the  acromion  by  means  of  the  ooraco-acromial 
ligament.  In  nrdi-r  U>  n-lax  tli'-.s>'  inusoo's  and  ri'jilaic  the  frajzmentii  in  cIom'  ap]>ot<ition.  tlie 
forearm  should  be  dexed,  no  a^  to  relax  the  biceps,  and  the  arm  drawn  forward  and  inwiird 
•eroaa  the  cheat,  so  an  to  relax  the  Coraoo-brachiaua ;  the  humerus  t>hould  then  be  pushed  up> 
rnud  a^nst  the  ooraoo^jromial  ligament,  and  the  arm  retained  in  that  position. 

Fraeture  of  th«  mntomieal  nedt  of  ike  kwmenu  within  the  capsular  ligament  is  a  rare  aooi> 
dent,  atte  nded  with  rwj  alight  displacement,  an  impaired  eondition  of  the  isotiona  of  the  Joint, 
and  crt'pitus. 

Fra -ture  of  tl>e  sunjirat  nrrk  (Fig.  328)  is  very  common,  is  attended  with  o«m^ide^allle  disi- 
placement,  and  its  appearances  correspond  mmewhat  with  those  of  dislocation  of  the  head  of  the 

humerus  intothe  axilla.  The  upper  fragment  isslightlyelerated 
under  the  eoraeo-aeromial  llirament  by  the  mumdes  attaehed 
to  the  )xreut<>r  and  lenser  tulM^rositifs ;  the  lower  fragment  is 
dniwii  inwanl  by  the  IVi  tur^iJIs  luiiior,  I,ati-«iriius  dnrsi.  and 
Terex  major,  and  the  humerus  is  thrown  obliquely  outward 
from  the  side  by  the  Deluiid,  and  occasionally  elevated  so  aa 
to  project  beneath  and  in  front  of  the  coracoid  process.  The 
deformity  is  reduced  by  fixing  the  shoulder  anu  drawing  the 
arm  outward  and  downward.  To  enunteraet  the  op|«osinii 
muMde.-*  and  to  keep  the  fra^imentH  in  (xisition.  the  arm  should 
be  drawn  from  the  side,  and  nasUdioard  splints  appii<s)  on  its 
four  sides ;  a  larfB  oonical-soaped  pad  should  be  placed  in 
the  axilla,  with  the  base  tamed  upward  and  the  elbow 
approximated  to  the  side,  and  retained  tber'-  by  a  limad  ndler 
pas-<»d  round  the  ehest ;  the  forearm  .-liould  then  be  tlexwl, 
and  the  band  nupportol  in  a  ^'linu.  rare  b<'in::  taken  nut  to 
rai»e  the  elbow,  otherwise  the  lower  fragment  may  be  dia- 
pla^'ed  upward. 

In  fnu'ture  of  the  nhaO  nf  the  humrrux  Wlow  the  inser- 
tion of  the  IVetoralis  uuijor,   LatissiniuH  dorsi.  uml  Teres 
niajiir.  and  almve  the  insertion  of  tb<'  I'diMid.  tlii  r"  i*  also 
considerable  deformity,  tlie  up|K-r   fragment  being  drawn 
PmetUNof  tbeSuistcameekef  tbe    inward  by  the  fir8t-mention<Hl  muwies,  and  the  lower  frag- 
Uinacnu.  ment  upward  and  outward  by  the  Deltoid,  producing  short* 

ening  of  the  limb  and  a  considerable  prominence  at  the  seat 
of  ftncture  from  the  fracturad  ends  of  lAe  hone  riding  orar  eaob  other,  osiwoiaUf  if  the  ftno* 
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fiiri'  t.lkl■^  |ilai'o  in  lui  iiMii|ui'  dir.rtion.  The  frapmentH  ni.iv  f>i"  hrought  int»>  iippodition  hy 
exU'iiMoii  tVitiii  tilt*  elbow,  anil  rt-taiued  in  that  poi^ition  hy  uiiujiting  the  flame  moans  om  in  the 
preceding  injury. 

in  firutims  of  the  »haj\  o  f  thx  knmenu  imiiMdiately  below  the  iiwertaon  of  the  Deltoid  the 
■mount  of  deformitj  depends  greatly  upnii  the  direoliaB  of  the  fraeture.   If  the  frartnre  omnn 

in  u  traii^viTsi'  ilinrtioti.  imly  >li^lit  di-i  l:!'  •  nnut  o.  curs.  t\w  u|ii>er  fra^rnu-nt  Ix  in-  ilniwn  a 
little  forward  ;  but  in  obliuu)-  trai  ture  tiic  c«>iiiliini-d  a<'ti<jii!>  of  the  Bieeps  and  Brai  hiuli;-  aiiticus 
tnuBcleo  in  front  and  thelricep-^  behind  draw  upward  the  lower  fragment,  cauxing  it  to  glide 
over  the  upper  fva^ent,  either  backward  or  forward  aooording  to  the  direotioo  of  the  fractare. 
Kmple  exteneion  redueee  the  defermitjr,  and  the  application  or  qjdinte  on  Hie  four  eidce  of  the 
arm  \v\\\  r<-t:ti(i  the  frngraentH  in  uppoflition.  Care  ithoald  bo  taken  nol  tO  ruso  the  elbow,  bat 
the  t'urt'unii  and  hand  may  lie  f<upporte<l  in  a  eling. 

Pra4.-ture  of  the  hiimrriii  {Vi'j..  :>!.".')  inimediutely  above  the  oondjlea  deeerres  voTP  nCtcnlivo 
con!«ideration,  at*  the  general  appearanoes  correspond  Mmewhat  with  thoM  prodoeed  oy  i 
tton  of  the  epiphysis  of  the  numerus  and  with  those  of 

dislocation  of  the  radius  and  ulna  backward.    If  the  direo-  Fig.  329 

tion  of  the  fracture  iii  oblique  from  abore,  downward,  and 
forward,  the  lower  fragment  i«  drawn  njiwaril  ami  tiaok- 
ward  by  the  BrachialiH  anticus  and  BicejR^  in  inmt  and  the 
Trieepa  behind.  This  injury  may  be  diagno«ticated  from 
dislocation  by  the  inereaaed  mobilitj  in  fractare,  the  exiafe- 
woe  of  erepituK,  and  the  fact  of  the  defbrmity  Imnf 
dir.l  hy  fxt«'nHion,  on  thi<  <ii>ci)iititniiincf  of  whii  li  it  'm 
r»|»r>«luoe<l.  [In  fraeUin-  tliere  will  Ije  !«horti  iiiii;j  from 
the  uoroniion  to  the  external  condyle,  while  the  uieitsure- 
mente  fhMn  the  olecranon  to  the  condyle*  will  be  un- 
ehaa|!ed.  In  dislocation  the  measurements  from  1h»  olo- 
cranon  to  tho  condylrs  will  fx*  chanirtNl,  while  that  from 
the  armmion  to  th"'  ext^Ttial  conilyli'  will  1k)  lux  hanged.] 
Till-  a;^<'  of  the  patient  is  of  im|>ortance  in  dii^tingui^hing 
thi«  form  of  injury  from  separation  of  the  epiphvsis.  If 
ftsotnre  oeeors  in  the  oppoeite  direction  to  that  snoim  in 
the  aeoompanying  figure,  the  lower  fragment  is  drawn  up- 
ward and  forward,  causing  a  considerable  prominence  in 
front ;  and  the  upfier  fragment  projaelB  iMMdlward  iMneath 
the  tendon  of  tho  Triccpe  muscle. 

Fracturoof  the  eenmM  proeett  of  the  ulna  is  an  acci- 
dent of  rare  ooenmneai  aoa  ia  nauaUy  oansed  by  viohmk 
action  of  the  BraohiaHi  antiens  mosoie.  The  amount  of 
dicplaceinent  varit  s  ■  Tiling  to  the  extent  of  tb<'  fracture. 
If  the  tip  of  the  prlK•.•^.s  oul^-  is  broken  off.  tlx-  fragment  is 
drawn  upward  by  the  Bracbialis  anti<  ii!^  on  a  ievi  l  with  the  coronoid  depresnion  of  the  humerus, 
and  the  power  or  flexion  is  partially  lost.  If  the  process  ia  broken  off  near  its  root,  the  (n/^ 
ment  is  still  diRplaced  by  the  same  musele ; 


naetoie  of  tbe  Humerus  above  the 
condyles. 


at  the  same  tiiii''.  on  <  xfi-ndinc  the  forearm, 
partial  dislocation  lia<  kward  of  the  ulna  oc- 
curs from  the  action  of  the  Triceps  muscle. 
The  appropriate  treatment  would  Ite  to  relax 
the  BraraiialiN  onticus  by  flexing  the  forearm, 
and  to  retain  the  fragments  in  apposition  by 
keeping  the  arm  in  this  position.  Union  is 
geni-nilly  ligam''ntoii>. 

F'nu  ture  of  the  ulrri  ijnon  prorfsa  ^Fig.  330) 
is  a  more  frei{uent  accident,  and  w  oansea 
either  by  violent  action  of  the  Trioeps  muscle 
or  by  a  fidl  or  btow  upon  the  pdnt  of  the 
dhow.  Th>-  il>'ta>-lii'<l  frairincnt  is  displaced 
upward  from  half  an  inch  to  two  inches  hy 
the  action  of  the  Triceps  muscle ;  the  promi- 
nence of  the  elbow  is  consequently  lost,  and  a 
deep  hollow  in  fi»lt  at  the  bock  part  of  the 

jfiint.  which  i«  tnnrh  iiifretiscd  nii  flr\itiij  the 
iitiili.  Till-  jiatii  lit  at  the  same  ilnu-  loses, 
more  or  ie>«.  the  p<iwer  of  extending  the  fore- 
arm.   The  treatment  consists  in  relaxing  the 


Fw^SSO. 


fkaelun  of  the  (Neersnon. 


Trioeps  by  extending  the  limb,  and  retaining  it  in  the  extended  position  by  means  of  a  long 

straight  splint  apnlied  to  the  front  of  the  arm  :  the  fragments  are  thun  bron  jlit  into  clove  jippo- 
sition.  and  may  l>e  further  ajiiiroximat4'<l  by  ilrawing  down  the  upjxT  fragment.  I  iiion  is 
generally  liL'anientoiiH. 

Fracture  of  the  neck  of  the  raditu  is  an  exceedingly  rare  accident,  and  is  generally  caused  by 
* — '  violenea.  Its  diagnoais  la  somewhat  ohsenre  on  aeoount  of  the  slight  deformity  vidble,  th* 
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injun'd  part  hc'xnf^  Rarroundod  bjr  •  larze  number  of  muitcles;  baith^  movetnenta  of  pronation 

ami  supination  are  cntin*ly  lout.  The  npjHT  frai^ment  isdrnvm  outward  by  the  Supinator  hrovis, 
it>«'\ti  nt  of  i|i']ilnr<'iMOht  Ix'in;;  liniit<'il  i>y  thr  ultm  liiiit'iit  of  the  orbii-iihir  liL'aini-iit.  The  lower 
fru;iUH'iit  i-*  ilrawu  lorward  and  slii^litly  upward  hy  the  Hict  ps.  and  inward  \>y  tin-  Pronator  radii 
teres,  its  lii^tphuoment  fonntnl  and  npword  being  oountfractod  in  wnne  de^rree  the  Supinator 
bravis.  The  treatment  o^tHentially  ooasisto  in  relaxing  the  Uiceiw,  Supinator  brevu,  and  Pronator 
radii  term  nratdm  bv  fl*>xin^  the  forearm  and  placing  it  in  a  poeibon  midwaj  between  prona- 
tinn  and  sn|)inatinn.  <'\t<'n'-inn  tiaviiiir  ?H'>"n  proviouKly  inatie  so  a-  to  liriiiL'  tli'"  parf>  in  apjHi'^ition. 

Fracture  of  the  radiun  is  llarj  more  voiuutun  than  fracture  nl'ilii'  ulna,  un  a<  <'niuit  ol  tlieoon- 
neotioik  of  the  former  bone  wub  the  wriat  Fracture  of  the  shuj't  »t  titf  nuiiux  (Fii;.  :'•:!)  m-ur  its 

'  centre  tuay  occur  i'rom  direct  violence,  but 
Fto.83L  more  fn.Hjuently  from  a  fall  forward,  the 

weifihtof  the  l»ody  l)einp  receivwl  on  the  wrist 
and  haml.  The  upper  iVa^rnient  i^  drawn  for- 
war<i  l>v  llii^  IJircp-  .umI  inwanl  liy  the  Pronator 
radii  U'r»*«,  holdiii;;  a  |>o.sitiun  midway  bi'twt'co 
pronation  and  supination,  and  n  de<:ref  of  I'ul* 
ness  in  the  upper  half  of  the  forearm  ia  tbua 
produced:  the  lower  fragment  ie  drawn  baek- 

wiird  and  inward  towanJ  the  \ilna  liy  the  Pro- 
nator <]uadratu8,  and  Uirown  inU)  a  Htate  of 
pronation  by  the  same  mu»ci«;  at  the  same 
time,  the  Supinator  loo|j;ue,  b^  elevating  tha 
styloid  ]iroeeKH,  into  which  it  is  inserted,  will 
ri;l  niuri-  townnl  thi-  ulna.  In  order  to 
iiiiili  |ilai'>-d  in  a  |M>sition  mid- 
way between  {ironation  and  supination;  the  fracture  is  tlirn  iM.vily  reduced  hy  extension  from 
the*  wrist  and  elliow :  well-padaed  splints  should  then  be  applied  on  both  Midea  of  the  foteam 
from  the  elbow  to  the  wrist;  the  hand,  being  allowed  to  fall,  will  by  its  own  weight  coiwiaraot 
the  action  of  the  Pronator  quadratoa  and  wipiitator  longus,  and  eievale  the  lower  ftagment  to 

the  level  of  the  upper  one. 

Friutiin'  ot  ilic  -i/i'it}  of  tfit'  iifiKi  is  not  a  common  accident:  it  i-  usually  <  auHcd  liy  direct  vio- 
lence. Tilt-  more  protvcuid  position  of  the  ulna  on  the  inner  »ide  of  the  limb,  the  |;reater strength 
of  its  ahal't,  and  its  indirect  oonneciion  with  the  wri^t  render  it  le>s  liable  to  injury  than  th* 
radius.  The  fracture  usually  oocors  a  little  below  the  middle,  which  ia  the  weakeot  part  of  the 
bone.  The  upper  ft&gment  retains  its  usual  p^wition.  but  the  lower  fragment  is  drawn  outward 
toward  the  radius  by  the  Pronator  ipnuiratU'-.  pro,l in  i n a  wi-ll  iiiarki'd  deprc»Niun  at  the  oesit  of 
fracture  and  some  fulness  on  the  dorsal  and  palmar  surface:*  of  tiie  toreurm.  The  fracture  is 
easily  reduced  by  extension  from  the  wrist  and  forearm.  The  forearm  sliouid  lie  tlexeii,  and 
nlaced  in  a  poaition  midway  between  pronation  and  supination,  and  well-padded  splints  applied 
from  the  elbow  to  the  ends  of  the  fingem. 

P'rartur''  of  the  shflfls  ot'thr  rhia  mnl  riiilim  >u,i,f/i,r  is  not  a  very  cmniuon  accident:  it  may 
arise  from  a  direct  blow  or  from  indirect  ^  iol.'ncc.  I'hc  itiwer  tra-iin  iits  are  drawn  upwartl, 
(HuuetimcM  ftirward,  sometimes  backward,  according;  to  the  direction  of  the  fracture,  by  the  t"om- 
bincd  actions  of  the  Flexor  and  £xteu!«or  muscles,  producing  a  decree  of  fulness  on  the  dorsal  or 
palmar  surfaces  of  the  forearm ;  at  the  same  time  the  two  [lower]  fragments  are  drawn  intOeon> 
tact  by  the  Pnmator  <|uadratus,  the  radius  in  a  state  of  iinmation :  the  nppT  frasnient  of  the 
radius  is  drawn  forward  and  inward  by  the  Bic«>ps  and  Prooutor  radii  teres  to  a  plane  anterior 

FlO.  332. 


Fmetnie  of  the  Sbaft  of  the  Badlus. 

serve  to  displace  the  upper  end  of  the  lower  fragment 
relax  the  opposin;;  muscles,  the  forearm  shoulil  be  Ih'iU  and  tli 


Fracture  of  the  Lower  End  of  the  Badlus. 

to  that  of  the  ulna;  th"-  upper  portion  of  thi'  (i!na  slitrhtly  Hcm  d  by  tlic  B^ul•hia^l^  iinticu-. 
The  fracture  may  be  reduc  d  by  extension  from  the  wrist  and  ellK»w.  and  the  forearm  should  !»' 
plae«Hl  in  the  same  position  as  in  fracture  of  the  ulna. 

In  the  treatment  of  all  ca»es  of  fracture  of  the  Uines  of  the  forearm  the  greateil  caW  ia  rc<|ui> 
site  to  prevent  the  ends  of  the  bones  from  being  drawn  inward  toward  the  inteHMMOW  RMMt  if 
this  point  is  not  earefully  attondad  to,  die  radiiM  and  olna  may  become  anlqrioaed  and  the  wn^ 
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menta  of  pronation  ood  mipioAtioo  «atir«iy  lost  To  obviate  dm,  the  aplinto  applied  to  the  limb 
•bottld  l)«  w(>ll  padded,  w>  as  to  premi  the  miitieleit  down  into  their  normal  Mtiiation  In  the  inter> 

ikKht'UUs  .••|i;iri-,  ami  lluis  [iri-vi'iit  tlx'  jiiiprrixiiiiii'.iiin  nf  tlx-  rr;i::iiii  nts  [aii^l,  us  a  nil«\  the  forearm 
•botild  U'  utiiluajt'  U.t.w<.'eit  pro-  and  supi-nacioii,  in  wliicti  (ntMlinn  tliv  r^iutf  uiitl  ulnu  un^  Rcpn- 
raUNl  l>y  the  widest  int«rvulj. 

ifnictare  of  th«  hteer  tnd  qftke  radiut  (Fig.  332)  is  u»aalljr  called  Colkt' fracture,  from  the 
name  of  the  eminent  Dublin  snrf^n  who  ISr«t  aecnrately  described  it.  It  iit  ftenerally  produced 
by  tlie  piUient  fulling  upon  the  hiind,  which  reivivoi*  the  entire  w.  i^ht  of  the  bo«ly  [and  friiotiircs 
the  Immm' l.y  ••  cros.s-hreakin)?  strain tlirou;rh  the  stronjt  anurior  iadit»-earpftl  li^riinient].  This 
rrnrtui  r  u-iiali  v  takes  plaeo  from  half  an  ineh  to  an  inch  al»ove  the  urtiouhir  surface  if  it  oecurs  in 
the  udult,  hut  iu  the  child,  before  the  age  of  uxU.M;n,  it  ist  worn  frequentl/  a  aeparatioD  uf  the 
epiphysis  from  the  diaphy  t<i8.  The  displacement  which  in  produced  ie  very  considerable,  and  \mn 
8onie  resemblance  to  di.sloeation  of  tne  rar]>UM  backward  [a  very  rare  accident],  from  which  it 
flhould  be  carefully  dititintruii^hed.  The  lower  frajrnient  in  drawn  npwar<l  and  l>a<  kwar<l  iK'hind 
til"  uitjii-r  fni;iment  ly  tin-  oi>uibined  actions  of  tfic  Sui  inator  lon;:u«  and  tli<  tU  xius  and  the 
extensors  of  the  thumb  and  carpus,  pnxlucing  a  »fll-marke«l  pr*)mincnee  on  tlic  back  of  die 
wriat,  with  a  deep  denresnon  above  it.  The  upper  frajrment  projects  forward,  often  1ac«rating 
the  mtbfltanoe  of  the  Pronator  quiulratus,  and  ia  drawn  by  this  muscle  into  close  eontaet  with  An 
lower  end  of  the  ulna,  c«u<<in<;  a  projection  on  the  anterior  (>urfa«e  of  the  forearm  iramedititely 
alwivt'  the  carpus,  rnnii  tlrxor  tfinlons  bi-inj;  tlini-t  forxiaril.  This  fracture  iiiav  1"-  >li-tiii- 
guiiihed  from  di»ih)cation  by  tlic  uiity  trein^;  removed  on  innkin;;  pufficient  extension,  when 

eivpitua  Oiay  be  (M-caisionally  detected  ;  at  the  same  time,  on  ext^n^ion  b«'inf;  discontinued,  tho 
naitif  immediately  resume  their  deformed  appearance.  ^  Tlie  afce  of  the  patient  will  also  assist  in 
determining  whether  the  injury  in  Iracture  or  separation  of  the  epiphysis.  The  treatment  con- 
Kiftt/*  in  dexni);  tho  fon-arm  and  makitiL;  iHiw-orfnl  rxt'  ti-ion  from  the  wrixt  and  ellxiw.  deproK'tng 
at  the  <«anio  tiuio  the  ra^iial  »idc  uf  llu;  bund,  and  rtUuiaii^  the  partx  in  that  position  by  well- 

fiiulded  pisM-ahnpvil  splints.  [The  l>etter  treatment  is,  first,  by  ct»mplete  exten»«i«in  of  the  lower 
ra^muut  to  di»eo;;a^e  it:  next,  bv  Riniultaneous  traction  and  Mexion  to  reduce  it;  and  then  to 
apply  a  splint,  not  t>i6to[-8haped,  but  adaptc^i  to  die  foreaitn  and  the  flexed  hand,  such  as  on* 
made  of  phtster  or  Levis'  copper  ttplint  j 


MUSCLBS  AMD  PASOUD  OF  THE  LOWSB  EZTBBHITT. 

The  Muscles  of  the  Lower  Extremitj  are  unbdivided  into  groups,  ctnTcxponding 
with  the  different  regions  of  the  limb. 

[The  different  uses  of  the  tipper  and  lower  extremities  producf  a  strikiiitr  differ- 
ence iu  the  arraugetuent  and  action  of  their  muscles  and  joittt:«.  In  the  ami,  iu 
which  prehension  is  the  diief  funetion,  nil  the  flexore  are  placed  anteriorlj,  and 
flexion  of  all  the  joints  is  in  the  same  direction.  In  the  let;,  which  is  for  station  and 
locomotion,  the  arnineement  i.s  one  of  alternation.  Thus,  the  flexom  of  the  hi|>-joint 
are  in  front,  the  Hexors  of  the  icnee  behind;  those  of  the  ankle  in  front,  tiio.se  of  the 
toes  posteriorly ;  the  joints,  of  course,  being  sinilarly  arranged.  Were  this  not  so, 
st<K)]>ing  and  .similar  vertioil  motions  wottld  be  impossible,  and  station  would  be  at 
least  unccrtaiu.J 


lUac  Region. 

Psoas  msgnus. 
Fcioas  parvus. 
Iliaetn. 

Thigh. 

AnUrwr  Femoral  Region* 
Tensor  vagioft  lemoris. 

Sartorius. 
Kectits. 

Vastus  externus. 
A' a.sttts  intemua. 

rriireiis. 
Subcmreus. 

Internal  Fenural  Region, 
Qracilis. 


Pectineus. 
Adductor  longn.s. 
Adductor  brevis. 
Adductor  magnus. 

Hip. 
GluJUal  Region. 

Gluteus  tnaximtffi. 
Gluteus*  mediiis. 
Gluteus  minimus. 
Pyrifinrmis. 
Gemellus  superior. 
Obturator  internus. 
Gemellus  inferior. 
Obturator  externus. 
Quadratus  femoris. 
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PoUerier  Femoral  Megim. 

iSemitendinusui^ 
SemimembimnoBiu. 

Leo. 

^nteriitr  Tibio-fibular  Itegion. 

Tibialis  anticua. 
Extensor  longus  digitarum. 

Kx  tensor  proprius  pollicifl. 
PeroiKMis  u  rtiiis. 

Posterior  Tihlr-flhuhir  Jiegion. 

Super  final  Layer. 
(jastrocnemius. 

Soleus. 

Deep  Layer, 

Popliteus. 

Flexor  1on(2;as  pollids. 
Hcxor  longus  digitonim. 
Tibialis  poeticiu. 

FStular  Regim. 

PeroiuMii*  longus. 
IVroDuuti  brevis. 


Foot. 
Donal  Jirqion. 
Eztenflor  br^vis  digitonim. 

Plantar  Region. 

First  Lager. 

Ahflticfnr  pollifis. 
Flexor  brevis  digitonim. 
Abductor  minimi  digiti. 

Second  Lager. 

Fli  xor  accessorial. 
Luiubricalos. 

T  It  ill!  Lnrirr. 

Flexor  t»revis  pollicis. 
Adductor  pollicis. 
Flexor  brevis  minimi  digiti. 
Transversus  pedis. 

Fuurth  Layer. 
The  Interosiici. 


IuA,o  Rbqiom. 

I'.soas  niagnns.  Pmm  parvus.  Iliacus. 

Dh-^o-rtion. — No  dfUiltnl  de*erir>tion  is  required  for  the  di»a««.-tioii  of  these  muscles.  On  the 
n'inovul  of  Hie  visot>ra  from  thv  niidoiiieD  they  are  exposed,  covered  bj  the  peritoneum  aad  a 

thill  layer  of  fast-iii,  the  iliot;  faiM-iu. 

Thf  Iliac  Faacia'  is  thr  aponeurotic  laytr  wliich  lines  the  back  part  of  the 
ahdoiuinal  cavity  and  covers  the  1*sosls  and  Iliucas  muscles  throughout  their  whole 
extent.   It  is  thin  above»  and  becomes  gradually  thicker  below  as  it  approaches  the 

femoral  arch. 

The  j>orfion  tnreitting  the  Psoan  is  attached  above  to  the  liganientuui  arcuatuiii 
internum,  internally  to  the  «acrum,  and  by  a  !W?ries  of  arched  processej*  to  the  inter- 
vertebral substances  and  prominent  margins  of  the  bodies  of  the  vertebrae,  the 
irifiM-vals  so  left,  o]»|Hi-itc  the  constriclfd  portions  of  the  htidios,  tnin>?initting  the 
lumbar  arteries  luid  iilauieuta  of  the  ti\'mpathetic  uer\'e.  Externally,  this  portion 
of  the  iliac  fascia  k  continuous  with  the  anterior  lamella  of  the  posterior  aponeur* 
osis  of  the  Trausversatis  umscle  or  lumbar  ft^ia.  (See  p.  41G.) 

The  pfi'ti")}  iiifi'sfifi//  flf  TJiai-uft  'v<  ponnecfcd  t'xternnlly  to  the  u)m>1i>  length  of 
the  inner  border  of  tiie  crest  of  the  iUum,  and  internally  to  the  brim  of  the  true 
pelvis,  where  it  is  continuous  with  the  periosteum  and  receives  the  tendon  of  ioser^ 
lion  of  the  Psoiis  jxirvus  when  that  muscle  exists.  External  to  the  femoral  vessels 
(hi-  Gi-ria  is  intimately  conii(H  t(><l  with  Poufmrt's*  ItiraiTu  iit.  nnd  is  ctmtinuous  with 
liie  t"ii.>*tia  transvci-salis ;  but  as.  the  ft-moral  vessels  j)ji.h.h  down  into  tlie  thigh  it  pro- 
loni^  down  behind  them,  and,  passing  under  Poupart's  ligament,  it  forms  the  pos- 
toi  i-ir  Will!  of  the  femonil  sheath  ami  rf>t>  on  the  pubic  portion  of  the  fascia  lata, 
with  wliicb  it  is  connecte<l.  [The  femoral  sheath  is  completed  by  a  prolongation 
of  the  Trausversalis  fa^icia  downward  in  front  of  the  vesseb.]  Internal  to  the 
femoral  vessels  the  iliac  fiisda,  where  it  is  continuous  with  the  pubic  portion  of  the 

'  The  etodent  muet  not  coofoond  this  fiMcia  with  the  iUaeporfiM  ^  Ukfama  lata,  (See  p.  4M.) 
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fascia  lata,  sendx  a  Htrnii<f  ]>rriress  backward  l)e- 
tween  the  psoas  and  pectineus  to  be  ututched  to 
the  i1io>|>eotineal  eminence  and  the  capsule  of 
the  hip-joint.  The  external  ilijic  vessels  lie  in 
fmnt  of  the  iliac  fascia.  Init  all  flic  bnmchee  of 
the  lumbar  plexus  behind  it ;  it  kh  .separated  from 
the  peritoneam  by  a  qmatity  of  loose  areolar  tis- 
siic.  Til  :il)<ccs.s  accompanying  caries  of  the  lower 
part  of  the  spine  the  matter  make:»  its  way  to  the 
lemoral  arch,  distending  the  sheath  of  the  Psoas 
[and  therefore  nanally   pomts  "  bebw  Poupart's 


\ 


Fm».S8Sw 


FEMORAL  HERNIA, 
aOAftflM  TMANQIS 


a.  ni«NT^THI«H 


4t .  ooaavM  roer 


DhMctlon  or  Lnwer  Cxttvmtty,  tnmx  rlew. 

liganaiii]  ;  and  ^shen  it  accumulates  in  consider- 
able quantity  this  muscle  becomes  absorbed  and 
the  nervou.s  cords  coritainc<I  in  it  are  di.ssected  out. 
and  are  cxpo.sed  in  the  cavity  of  the  absces.s  ;  the 
femoral  vessel.'",  however,  remain  intact,  and  the 
peritoneum  neldom  becomes  implicated. 

Remove  this  fascia,  and  the  muscleS  of  the 
iliac  region  will  be  cxiMised. 

The  Psoas  magrnus  ( Fig.  -^34)  is  a  long  fusi- 
form nmscle  placed  on  the  i^ide  of  the  lumbar  re- 
gion of  the  wj^n»  and  margin  of  the  pelvis.  It 


Ftu.  8M.  Uliacles  of  the  liiac  aoU  .^uU-riur 
Finaoml  B«||ioiii. 


Digitized  by  Google 


464 


MUSCLES  AND  FASCIJS. 


arises  from  the  sides  of  the  hodie;*,  from  the  corresponding  intervertebral  substances^ 
and  from  tbe  front  of  the  based  of  the  transverse  procestsea  of  the  last  dorsal  and  all 
the  lumbar  vertebr:e.  The  muscle  is  connected  to  tlu-  liodies  of  the  vertebra?  by  five 
slifw :  each  slip  is  attached  to  the  upper  anil  lower  margins  of  two  vertebnc  and  to 
the  intervertebral  substance  between  them,  the  slips  themselves  being  eonneeted  by 
the  tcndtitous  arches  which  extend  across  the  constricted  part  nf  the  hodu-s,  and 
bent'atli  wliirli  pass  the  Imn'.nr  arteries  and  sympathetic  nerves.  Thej»e  tendinnus 
arches  also  ^ive  origin  to  muscular  fibres,  and  protect  the  blood-vessels  and  nerves 
from  pressure  during  the  action  of  tbe  muwle.  The  first  slip  is  attadied  to  the  con- 
tiguous margins  of  the  last  dorsal  and  first  lumbar  vertebrae,  the  last  to  the  contiguous 
marijins  of  the  f  >m  (li  aiul  fifth  luin1>ar  and  to  the  intorvertt  bnil  snhstanre.  From 
these  points  the  muscle  passes  down  across  the  brim  of  the  pelvis,  and,  diminishing 
gradually  in  sise,  passes  beneath  Poupart  s  ligament  and  terminates  in  a  tendon, 
whi  h,  alter  receiving  the  fibres  of  the  Iltacusy  ia  inserted  into  the  leaser  trochanter 

of  tho  femur. 

Kelations  is  thk  Li  . m bar  Region. — By  its  anterior  *rur^W»'«;,  which  is  placed 
behind  tbe  peritoneum,  with  the  iliac  &Hcia,  the  ligamentum  arcuatum  internum, 
the  kidney.  INna-i  parvii-.  renal  vessels,  ureter,  spermatic  ve.-;.<els,  pelilto-ci  ural  tK-i  ve, 
the  colon,  and  along  its  pelvic  border  with  the  common  and  external  iliac  artery  and 
vein ;  by  its  pontrrinr  surface  with  the  transverse  processes  of  the  lumbar  vertel>ra» 
and  the  Quadratus  lumbonim,  from  which  it  is  separated  by  the  anterior  lamella  of 
the  apnneiinisis  (if  the  Transvrrsalis.  The  anterior  crural  nerve  is  first  sitnafod  in 
the  substance  of  the  mu.scle,  and  emerges  from  its  outer  border  at  the  lower  part. 
Tbe  lumbar  plexus  is  situated  in  the  posterior  part  of  the  substance  of  the  muscle. 
By  its  iinifr  rioU  the  muscle  is  in  relation  with  the  bodies  of  the  lumbar  vertebnc, 
the  lumbar  arteries,  the  gnncrlifi  of  the  sympafhetie  nervp,  and  tlieir  bninrlu  s  of 
communication  with  the  spinal  nerves,  the  lumbar  glands,  the  vena  cava  interior  on 
the  right  and  tbe  aorta  on  the  left  side.  In  tbe  thigh  it  is  in  relation  in  front  with 
the  fiiscia  lata,  behind  with  the  capsular  ligament  of  the  hip,  from  which  it  is  sep- 
anvted  Ity  a  synovial  bursa  which  sometimes  communicates  with  the  cavity  of  the 
joint  through  an  opening  of  variable  size;  by  its  inner  border  with  the  Poetiueus 
and  tho  femoral  artery,  which  slightly  overlaps  it;  by  its  o/uter  b&rdfr  with  tbe 
anteri'if  eniral  nerve  and  Iliacus  vnnselc. 

The  Psoas  parvus  is  a  long  slender  mu.scle  placed  in  front  of  the  preceding.  It 
arises  from  the  sides  of  the  bodies  of  the  lost  dorsal  and  first  lumbar  vertebnc,  and 
from  the  intervei  teliral  substance  between  them.  It  fonns  a  small  flat  muscular 
bundle  which  terminates  in  a  long  flat  tendon  inserted  into  the  ilio-p«'etineal  » nii- 
neuce,  and  continuous,  by  its  outer  border,  with  the  iliac  taMcia.  This  muscle  is 
often  absent,  and,  according  to  Cmveilbier,  sometimes  double. 

Relations. — It  is  covered  by  the  peritoneum,  and  at  its  origin  by  the  lifi^en« 

turn  arcnatmn  internum  ;  it  rp«ts  nn  the  Psoas  mn<rniis. 

The  Iliacua  is  a  flat  radiated  muscle  which  fills  up  the  whole  of  the  internal  iliac 
fossa.  It  arises  from  the  upper  half  of  the  iliac  fossa  and  inner  margin  of  the  crest 
of  the  ilium;  behind,  from  the  ilio-lumhar  ligament  and  base  of  the  sacnini;  in 
front,  from  the  anteri  or  superior  and  anterif>r  inferior  spinous  prwcss*-*  nf  the  ilium, 
from  the  notch  lictwecu  tlieiii,  and  by  a  few  fibres  from  the  capsule  of  the  hip-joint. 
The  fibres  converge  to  be  inserted  into  the  outer  side  of  the  tendon  of  the  Psoas, 
some  of  them  being  prolonged  into  the  oblique  line  \slii(  li  extends  from  the  lesi*er 
trochanter  to  the  linea  aspera.  [These  two  muscles  (lUaciis  and  Psoas  magnus)  are 
often  sj)oken  of  as  the  *•  Ilio  psoas,"  a  bicipital  muscle.  On  bending  well  backward 
they  can  be  felt  jnst  below  Poupart^s  ligament,  outside  the  femoral  artery. J 

RKLATr<»N.S  WiTIftN  TIfK  PkI.VI-. — By  its  anterior  Kiirf<i<-r  with  tlie  iliae  fx«»cia» 
which  separates  the  muscle  from  the  peritoneum,  and  with  tbe  external  cutaneous 
nerve ;  on  the  right  side  with  the  eseeum ;  on  the  left  side  with  the  sigmoid  flexure 
of  the  colon;  by  its  posterior  sutfaee  with  the  ili ae  fossa  ;  by  its  innfr  harder  with 
the  ]*soas  mauniis  nnd  anterior  crunil  nerve.  In  the  thigh  it  is  in  relation,  bv  its 
anterior  mrjacc^  with  the  fascia  lata.  Rectus,  and  iSartorius ;  behind  with  the  cap- 
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mik-  of  till-  kip^joint,  a  synovud  buna  common  to  it  and  the  Psoas  magnus  being 

interposed. 

Kervbs. — The  Psoas  maemis,  and  the  Psoas  parvus  when  it  exists,  are  su|»)jhed 
bjr  the  anterior  brancheis  of  me  lumbar  nerres,  the  Iliacus  by  the  anterior  crural. 

AcTFoviJ. — The  Psoas  and  Iliacus  mupcle-*,  noting  from  alvove,  flex  tlie  thigh  upon 
the  pelvis,  and  at  the  same  time  rotate  the  femur  outward,  from  tlie  obli<}uity  of  their 
insertion  into  the  inner  and  bach  part  of  that  bone.  Acting  from  below,  the  femur 
bciiii:  fixeil,  the  muscles  of  both  sides  bend  the  lumbar  portion  of  the  spine  and  pel- 
vis Ini  wurd.  They  also  serve  to  maintain  tho  t  rort  ]>osition  by  supporting:  the  F|iirrc 
and  pelvis  upon  the  femur,  and  a.s»i»t  in  raising  the  Hunk  when  the  bod^-  is  in  tiio 
rei'iinilient  posture. 

The  Pwn  pama  is  a  tensor  of  the  iliac  fiwcia. 

Anterior  Fbmobaz.  Bbqion. 

Tensor  vaginSB  femoris*  Vastus  extrrniis. 

Sartorius.  Vastus  in  tern  us. 

Rectus.  Crureus. 

SnbcmreuA. 

Ihnsection. — To  exno«!  the  mnscles  and  fHscisB  in  this  region,  make  an  inrininn  nionp  Pon- 
put'B  iigament  from  tae  ipine  of  (he  ilium  to  the  pabM ;  »  vertical  inei«ioD  from  the  centre  of 
thi«  alonjK  the  middle  of  the  thi^h  to  below  the  knee-joint «  and  a  trannTeme  incision  from  the 

inner  to  the  otU'T  si>le  of  the  lej;  at  the  Inwfr  rnrt  of  thr  vortical  incixinn,  Thr  flajis  of  iut'-iiu- 
mt.-nt  havine  Ihhii  i-emovetl.  the  Bupcrticial  and  d»-fp  ffiKoiai  should  he  exiiniiried.  TJie  more 
ndvonccil  Rtudent  shouhl  commence  the  study  of  thif*  rcfrion  liy  an  exiiniinntion  of  the  anatomy 
of  femoral  hernia  and  Scarpa's  triangle,  the  inciaions  for  the  dicMction  of  which  are  marked  out 
ia  the  aooompanying  figure. 

Fabolb  op  thb  Thioh. 

The  Suparflcial  Fascia  forms  a  oontinnous  layer  over  the  whole  of  the  lower 

extrcinity.  consisting  of  areolar  tissue,  rontaininfr  in  its  moshes  much  adipose  mat- 
ter, tuid  capable  of  being  separated  into  two  or  more  bikers,  between  which  are 
'fimnd  tlie  superficial  vessels  and  nerves.  It  varies  in  thickness  in  different  parts 
of  the  limb :  in  the  sole  of  the  foot  it  is  so  thin  as  to  be  scarcely  demonstrable,  the 
integument  heinjr  closely  adherent  to  the  deep  fascia  beneath,  but  in  the  proin  it  is 
thicker,  and  the  two  layers  are  separated  from  one  another  by  the  superiicial  inguinal 

{Iflands,  the  internal  saphenous  vein,  and  several  smaller  vessels.  One  of  these  two 
avers,  the  superficial,  is  continuous  above  with  the  superficial  fascia  of  the  abdomen, 
tlie  deep  layer  heeominsr  blended  with  the  fascia  lata  a  little  bclnw  Poupart's  li«iament- 
Thc  deep  layer  of  sunerticial  fascia  is  intimately  adherent  to  the  margins  of  the  ^aphe- 
noQB  openin'f^  in  the  nseia  lata,  and  pierced  in  diis  situation  by  numerous  small  blood* 
and  lymphatic  vo-scls:  licnce  the  name  m'hriform  ^crifynini.  n  sieve]  /'r7;*(';V/  which  has 
been  applied  to  it.  Subcutaneous  burste  are  found  in  the  superficial  fascia  over  the 
patella,  point  of  the  heel,  and  phalangeal  articulations  of  the  toes. 

The  Deep  Fascia  of  the  thigh  is  exposed  on  the  removal  of  the  superficial  ftscia^ 
and  i>  named,  from  its  great  extent,  the  Fascia  lata;  it  fmns  a  uniform  investiiirnt 
for  the  whole  of  this  r^ion  of  the  limb,  but  varies  in  thici<nei<s  in  diftercnt  parts; 
thus  it  is  thicker  in  the  upper  and  outer  part  of  the  thigh,  where  it  receives  a 
fibrous  expansion  from  the  Gluteus  maximus  muscle,  and  the  Tensor  vaginn  ftmoria 
is  inserted  between  its  layers:  it  is  very  thin  belund  and  at  the  upper  and  inner 

tart,  where  it  covers  the  Adductor  muscles;  and  again  becomes  stronger  around  the 
nee,  receiving  fibrous  expansions  from  the  tendon  of  the  Bieeps  externally,  and 
from  the  Sartoriu.-*.  Gracilis,  Semitendinosus,  and  Quadriceps  extensor  cruris  in 
front.  Tlie  fascia  lat.i  is  attached  above  and  behind  to  the  Imek  r.f  the  snenini  and 
coccyx;  externally,  to  the  crest  of  the  ilium;  in  fnmt,  to  Poujiart  s  llganuiiL  and 
to  t^e  body  and  ramus  of  the  pubes;  and  internally^  to  the  descending  rnmus  of 
the  pubes,  to  the  ascending  ramus  and  tuberosity  of  the  ischium,  and  to  the  lowor- 
se 
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borUt-r  oi  tlie  great  sacro-sciatic  ligament.  From  ita  attachment  to  the  cre.st  of  the 
iliiun  it  pusses  flown  over  the  Gluteus  melius  mascle  to  the  npper  bonier  of  the 
Ciliitf'iuH  maxiniiis,  wliere  it  s|)lita  into  two  layerK,  one  passing  superficial  to  and  the 
fitlu  i  lieneatli  this  nm-cle.  At  the  lower  boiilcr  of  tlir-  inti-^cle  the  l.iveix  unite, 
and  externallv,  jutit  behind  the  great  trochanter,  receive  the  greater  part  of  the 
tendon  of  insertion  of  the  Gluteus  maximufl«  and  become  proportionallj  thickened. 
The  portion  of  the  fascia  lata  arising  from  the  front  part  of  the  crest  of  the  iliunif 
corresponding  to  tlic  oricrin  of  the  Tens<»r  viigin»»  fentoria,  jmsscs  down  the  outer 
side  of  the  thigh  as  two  laverii,  one  superticiul  and  the  other  beneath  thi^  muscle; 
these  at  its  lower  border  become  blended  together  into  a  thick  and  strong  band, 
having  first  received  the  insertion  of  the  muscle.  This  band  is  continued  down- 
ward, under  the  name  of  the  iUo-tibial  band^  to  be  ins»erted  into  the  exteni:i]  tiibe- 
ro.sity  of  the  tibia  and  the  bead  of  the  fibula.  Below,  the  fascia  lata  is  utuu-hid  to 
all  the  proudnent  points  around  the  knee-joint — viz.  the  condyles  of  the  femur, 
tuber()-.iti(  -  of  i!ie  tibia,  and  hc:iil  of  tin-  filnil:!.  b'roiii  the  iriTicr  siirfiire  of  tlie 
fascia  lata  are  given  oil"  two  strong  intennuscular  septa  which  are  attached  to  the 
whole  length  of  the  linea  aspera:  the  e.Kt«mal  and  stronger  one,  which  exteudiS 
from  the  insertion  of  the  Gluteus  maximu.s  to  the  outer  condyle,  separates  the 
V!ii«tii!s  extenms  in  front  fiom  llie  sliort  liend  of  tlu-  1^ti  (  | behind,  and  gives  par- 
tial origin  to  tiiosc  muscles;  the  internal  one,  the  thinner  of  the  two,  separates  the 
Vastus  internus  from  the  Adductor  muscles.  Besides  these  there  are  numerous 
smaller  septa  se|>arating  the  individual  muscles  and  enclosing  each  in  a  distinct 
sheath.  At  x\\v  n]>|>»>r  tnid  inner  part  of  the  thigh,  a  little  below  Poupnrf's  liga- 
ment,  a  large  oval-shaped  aperture  is  observed  after  the  superficial  fascia  hu«s  been 
cleared  oiT :  it  transmits  the  internal  saphenous  vein  and  other  smaller  vends,  and 
is  termed  the  snphoious  ofWitiiitf.  In  order  more  correctly  to  consider  the  mode  of 
fvrmation  of  this  aperture,  the  fascia  lata  i:<  do^pribed  as  consisting,  in  this  part  of 
tlu-  thigli.  of  two  jKU'tion.-.,  uu  iliac  portion  and  a  pubic  portion. 

The  «7iV  jxirtiou  is  all  that  part  of  the  fascia  lata  on  the  outer  side  of  the  saph> 
enons  (i|)ciiinLr.  It  is  attarhi'd  cxtrrnally  to  the  crest  of  tlir  ilimn,  and  its  anterior 
superior  spine  to  the  whole  length  of  Poupart's  liganu'iit  as  far  internally  as  the 
spine  of  the  pul)es,  and  to  the  |>ectineal  line  in  conjunction  with  Ginibcrnat's  lig»' 
meiit.  From  the  s[>ine  of  the  pubes  it  is  retlected  downwai-d  and  outward,  forming 
an  an  liod  margin,  the f>t'rJ<  r  [f<ih\  a  scytlir]  or  outer  l>onndarv  of  ilif 
saphenous  opening :  this  margin  overlies*  and  is  adherent  to  the  anterior  layer  of  the 
isheath  of  the  femoral  vessels ;  to  its  edge  is  attached  the  cribriform  &8cia  and  below 
it  is  continuous  with  the  pubic  portion  of  the  f:Lscia  lata. 

Tlie  /»if>f'r  pnrflon  is  situateil  af  the  inner  si<lo  (if  the  ,s.i|>benoiis  ojM«ning:  af  the 
lower  margin  of  ilus  aperture  it  is  continuous  with  the  iliac  iX)rtion  [psM!>sing  in  front 
of  the  ves^s] ;  traced  upward,  it  is  seen  to  cover  the  surface  of  the  PecUneus  mus> 
cle,  and,  passmg  behind  tlie  sheath  of  the  femoral  vessels,  to  which  it  b  closely  unit<>d, 
is  continuous  with  the  sheath  of  the  Psoas  and  lliacus  mujirlp^.  an«l  attached  aljove 
to  the  ilio-pectineal  line  and  becomes  continuous  with  flu-  iliao  hiscia.  From  this 
description  it  may  he  obfH-rved  that  the  iliac  portion  of  tlu'  tasna  lata  pasdes  in  front 
of  the  femoral  Vf-^e]<,  and  thi'  ]>ri!)ic  portion  lnOiind  tluan.  so  that  an  apjinnMit  aper- 
ture exists  between  the  two,  through  which  the  internal  saphenous  joins  the  femural 
vein.' 

The  fascia  should  now  be  removoj  from  the  surface  of  the  musde».  Thw  nm^'  bo  »*ff«rt«^«l 
bj  pincliin:;  it  up  betwren  th«  fbiroep«,  diridinK  it,  and  separating  it  titm  «adi  »oacl«  ia  tb« 
courae  of  ita  fibres. 

The  Tensor  vaerinse  femoris  arises  from  the  anterior  part  of  the  outer  lip  of 
the  crest  of  the  ilium,  and  from  the  outer  surface  of  the  anterior  superior  «<pi!rnus 

Iirocess  between  the  (Jluteus  medius  and  Sartoriu.>.     It  is  inserted  into  tlie  tascia 
ata  about  one-fourth  down  the  outer  side  of  the  thigh.    From  the  point  of  insrr- 
tion  the  fascia  is  continued  downward  to  the  head  of  the  tibia  as  a  thickimed  baadt 

*  These  pmrU  will  be  afeio  more  porticolorly  deecribed  with  the  iintoni.v  of  Hcniia. 
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the  Ui4hiAial  band.  [If  the  two  baiide  are  placed  on  these  miusclcs.  and  the  weight 
thrown  on  each  leg  alternatelv  hv  si  rockin;:  umtioii,  thfV  can  t'asilv  he  felt.  Bv 
8tattdiii£  on  oue  leg  the  furrow  of  the  ilio-tibial  baud  can  ofUin  be  seen,  especially 
in  female  models.] 

Kelations. — J8y  its  mperfii-ial  mrfaet  with  the  fascia  latftand  the  integument; 
bv  its  fA'.y)  Hurf'ice  with  the  (ihitcuB  mp«iin8.  R»  (  tus  femori?.  Vastnsi  exttMHUS. 
and  the  u;K^*endin^  bmncbcs  of  the  external  circumflex  artery  ;  by  its  anterior 
border  with  the  nirtorias,  from  which  it  is  separated  helow  by  a  tnangular  space 
in  which  is  M  i  ll  file  Rectus  femoris;  by  xia  posterior  hortler  y(\x[\  the  Gluteus  med ins. 

The  Sartorius  \jtartirr,  a  tailor],  the  longetit  muscle  in  the  liody,  is  flat,  narrow, 
and  ribbon-like:  it  arisen  by  tenuinous  fibres  from  the  anterior  superior  spinous 
pioeeaa  of  the  ilinm  and  the  upper  half  of  the  notch  below  it.  passes  oblicjuely 
acrns»j  the  upper  nnd  antrrior  part  of  tin.'  tliii:!i  from  the  oiifpr  to  the  inner  side  of 
the  limb,  then  descends  vertically  as  far  as  the  inner  side  of  the  knee,  passing 
behind  the  inner  condyle  of  the  femur,  and  terminates  in  a  tendon  which^  curving 
obliquely  forward,  expands  into  a  broad  aponeurasis  inserto<l  into  the  upper  part  of 
the  inner  surfar(>  of  tlio  shnft  of  tho  tihi;i  tu  arly  n<  fnr  forward  as  the  crest.  Tliis 
exi^sion  is  inserted  into  the  bone  by  an  inverte<l  U-shaped  aponeurosis ;  part  of  it 
is  inserted  behind  (he  attachment  of  the  Gracilis  and  Semitendinoeus,  and  another 
part,  arching  over  the  upper  border  of  the  tendon  of  the  Gracilis*  is  inserted  into 
the  tiViin  in  front  of  thp«p  muscles.  An  offset  is  derived  from  the  upper  marijin  of 
this  a|)oneurosi8  which  blends  with  the  fibrous  capsule  of  the  knee-joint,  and 
another,  given  off  from  its  lower  border,  blends  with  the  fascia  on  the  inner  side  of 
the  leg.  [The  muscle  can  he  obscurely  seen  in  outline.  Its  l)orders,  especially  the 
inner,  are  marketl  by  furrows.]  The  relations  of  this  muscle  to  the  femoral  artery 
should  be  carefully  examined,  as  its  inner  border  forms  the  chief  guide  in  tying  the 
artery.  In  the  upper  third  of  tin-  tbigh  it  forms  the  ouitr  side  of  a  triangular 
sspare.  Scarpa's  trioin/h  .  the  inner  -ide  of  wliii-h  is  formrd  I'V  tlic  Addurtm-  Iohl'ti'^, 
and  the  base,  tumeii  upward,  by  Poupart's  ligament;  the  femoral  artery  passes  per- 
pendienlarlj  through  the  miiUfe  of  thn  space  from  its  base  to  its  apex.  In  the 
middle  third  of  the  thigh  the  femoral  artery  lies  first  along  the  inner  border,  and 
tlien  Whind  tlio  Sartorius. 

Kklations. — 15^  its  »u}H-rjicial  surface  with  the  fascia  lata  and  iutcguincnt;  by 
its  deep  miiface  witb  the  Iliacus,  Psoas,  Rectus,  Vastus  intemus,  anterior  crural 
nerve,  shea^  of  the  femoral  vessels.  Adductor  longus.  Adductor  m&gnus,  Gracilis, 
long  saplH'TK.ii';  porve.  and  internal  Intornl  lipanient  of  f!ie  knee-joint. 

The  Qviadricepe  extenaor  [crurisl  includes  the  four  remaining  muscles  on  the 
front  of  the  thicb.  It  is  the  great  Extensor  muscle  of  the  leg,  forming  a  large 
fleshy  mass  which  covers  the  front  and  sides  of  the  femur,  being  unite<l  below  into 
a  single  tendon  attache<l  t>^  tlu*  |;utt  lla.  and  above  subdividing  into  separate  por- 
tions, which  have  receive<l  di.>tiiiLi  names.  Of  these,  one  occupying  tin-  middle  of 
tlie  thigh,  connected  above  with  the  ilium,  is  called  the  Sertm  fenK  i  iit,  from  ifn 
stniight  rour'ie.  Tho  oilier  ilivi>i(jtH  lie  in  immediate  (■onnoctlon  with  tlif  >li:ift  of 
the  femur,  which  they  cover  from  the  condyles  to  the  trochanters.  The  portion  on 
the  outer  side  of  the  femur  is  termed  the  P'onUin  erfemut ;  that  covering  the  inner 
side,  the  Vtutu*  mtemuM ;  and  that  covering  the  front  of  the  femur,  the  Citarewt. 
The  two  latter  portions  are.  however,  so  intimately  blended  as  to  ft)rm  but  one  muscle. 

The  Rectus  femoris  is  situated  iu  the  middle  (»f  the  anterior  region  of  the 
thigh ;  it  is  fusiform  in  shape,  and  its  superficial  fibres  are  arranged  in  a  bipenni- 
form  iiiaiim  r.  the  deep  fibres  running  straight  down  to  the  deep  aponeurosis.  It 
arises  by  two  tendons:  one.  the  strniLrht  iiiidon  or  '^hrirt  liead,  from  the  anterior 
inferior  spinous  process  of  the  ilinm ;  the  <»tber  is  flattened  and  curves  outward  to 
be  attached  to  a  groove  above  the  brim  of  the  acetabulum ;  this  is  the  reflected  ten- 
don or  long  head  of  the  Rectus;  it  unites  with  the  straight  tendon  at  an  acute 
anirle,  and  then  spreads  into  an  aponeurosis  from  Avbich  the  muscular  fibres  arise.* 

'  Mr.  W.  R.  William*,  in  an  iDt«reBUD|;  paper  in  the  Jtmrn.  AwU.  and  Phj/f^  vol.  xiii.  D. 
SUM,  pointo  out  that  lh«  nidectsd  landon  is  the  real  origin  of  the  moalBl^  and  ia  akme  praMnt  in  caiij 
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The  muscle  termiiiatfs  in  a  broiid  and  thick  aponeurosis  which  oecupies  the  hjwcr 
two-tUirds  of  its  posterior  surface,  and,  gradually  becoming  narrowed  into  a  flat- 
tened toidon,  is  inserted  into  the  patdla  in  common  with  the  Vasti  and  Cnirem. 
[Tins  tendon  of  the  Rectus  produces  the  very  marked  saprapatellar  flat,  ci)peciaily 
well  seen  in  the  moilel  when  the  uuiacle  ia  called  into  vigorous  action  by  attempted 
over-extcusiou  of  the  leg.] 

Rblations. — ^By  its  superjieiai  mafaee  with  the  anterior  fibres  of  the  Oltttens 
mlQlmus,  the  Tensor  va^inic  fomoris,  Surtorius,  and  the  Psoas  and  Iliacus ;  by  its 
lower  three-fourths  with  the  fa.scia  lata;  by  its  jmtertor  ntrfur,'  with  the  hip-joint» 
the  external  circumflex  vessels,  and  the  Crureus  aud  Vasti  muscles. 

The  three  remaining  muscles  have  been  described  collectively  by  some  anatomists, 
separate  from  the  Rectus,  under  the  name  of  the  Trirrjix  fxtt'iixor  rnin'n.  In  order 
to  expose  them  divide  the  Sartorius  and  Rectus  acros,s  the  mid<lle  and  turn  them 
aside,  when  the  muscles  in  (juestion  will  be  fully  brought  into  view. 

The  Vastus  aztemua  is  the  largest  part  of  the  Qua«lriri-ps  extensor.  It  arises 
by  a  broad  aponeurosis  which  is  attached  to  the  tuberele  of  the  fciuiir,  to  the  ante- 
rior border  of  the  great  trochanter,  to  a  horizontal  ridge  on  its  outer  suriace,  to  a 
rough  line  leading  from  the  trochanter  major  to  the  linea  aspera,  and  to  die  whole 
length  of  the  outer  lip  of  the  linea  aspera:  this  aponeurosis  covers  the  upper  tlnv. . 
fourths  of  the  muscle,  and  from  its  inner  surface  many  fibres  arise.  A  fi  w  addi- 
tional fibres  arise  from  the  tendon  of  the  Gluteus  maximus  and  from  the  external 
intermuscular  septum  betwem  the  Vastus  ezternus  and  short  head  of  the  Biceps. 
The  fibres  form  a  I  irjie  fleshy  nia.s3  which  is  attached  to  a  strong;  aponeurosis  plac<>d 
on  the  under  surfaee  of  the  inus«*!e  at  its  lower  part :  this  becomes  contracte«l  and 
thickened  into  a  tlat  tendon,  which  is  inserted  into  tlie  outer  border  of  the  patella, 
blending  with  the  sraat  extensor  tendon. 

RkLATIONS.—*^  its  SMjpin^fStfttl^  SUf/oCtf  with  the  Rfvtus.  the  Tensor  vaL'inie  fnii- 

oris,  the  fiiscia  lata,  and  the  iiluteus 
maximus,  from  which  it  is  .separated 
by  a  synovial  bursa;  by  it»deep9ur^ 
faee  with  the  Crureus.  some  lar<re 
branches  of  the  external  circumflex 
artery  and  anterior  crural  nerve  be- 
ing interpo.seil. 

The  Vastxis  intemtis  and  the 
Crureus  are  so  inse{)arably  con- 
nected together  as  to  form  but  one 
muscle,  as  which  it  will  be  accord- 
in^rlv  deserihi'<|.  It  is  the  smallest 
portion  of  the  Quadriceps  exteu.sor. 
The  anterior  portion  of  it,  covered 
by  the  Rectus,  is  called  the  Crureus; 
the  internal  ix»rti<tn,  which  lies  im- 
mediately beneath  the  fascia  lata, 
the  Vastus  internus.  It  arises  by 
an  ajMUHMiriisis  which  is  attache'!  to 
the  lower  part  of  the  line  that  ex- 
tends from  the  inner  side  of  the  neck 
of  the  femur  to  the  linea  aspera.  fi  oiu 
the  whole  lenirth  of  the  inner  li|t  of 
the  linea  as|>era,  from  the  ridjze  lead- 
ing from  the  linea  aspera  to  the  internal  condyle  and  internal  intermuscular  septum. 
It  also  ari.Hcs  from  nearly  the  whole  of  the  internal,  anterior,  and  external  surfaces 
of  the  iriiaft  of  the  femur,  limited  above  by  the  line  between  the  two  trocbantci^,  and 

feetal  life.  TIm  diraet  tendon  i«  merel  v  an  aeoewnrr  band  of  mmlenaed  fatria.  The  paper  will  vdl 
Kpaj  pMOnl,  tlHKligii  Id  mmdc  particulan  I  think  the  dewrtptioa  In  the  text  mure  geocraUy 
aoca  rate.— £d. 


tl  U     U  II 

Seetlnn  of  the  RlRht  Thlvh  at  tlii^  Kvf%  of  Scarpa's  Trtanffle 

(ilrawn  l>y  <;.  E  I'.-wrx"-  I.  iir>ifiniil!i  vi-«>cl» :  2.  Addiu'l'T 

liiIlKils:      firiii  t:i1  vr--.;-,  i,  I'iriil  r  .bi  iirat'ir  niTv  r  ,  '>, 

.'•Hrloriiis;  f..  limcilis;  7.  i  xutiihI  ciitaneoin  ihtt*';  I'cc- 
llni'u«:  9.  Rvciiin  fcrnorN;  |i>,  Adduotur  brvvl«;  11.  anterior 
rniral  norve:  I'J,  rtwp  oUturat-ir  iutvp;  13.  k-xtemal  rln-uin- 
flfX  ve!»M-ls:  II,  A<l<liirt>ir  mui{nii< ;  l">.  Tpri'wir  viiifinn-  f.-ro- 
orU:  Hi.  .^mitncmliraniMUii;  17,  VmhIii^  interims  ami  i-riirfii-<: 
is,  SemtlcndinosiM ;  l<».  Vanius  eztemu*;  9>.  ioimU  «ciatic- 
nerve;  21,  Uoepa  femoria;  32,  gieat  actatic  nenre  (Ueatli).) 
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e.xtenJinjr  below  to  within  the  lower  fourth  of  the  hone.  From  these  difierent  ori- 
«ztn«  the  fibres  converge  to  a  broad  aponeurosi;*  which  covers  tiie  anterior  surface  of 
ti»e  inidiUe  jtortion  of  the  nmscle  (the  Crurens)  and  the  deeji  surface  of  the  inner 
division  of  tlie  muscle  (the  Vastus  intenius).  and  which  i.'radually  narrows  down  to 
it.«  iii-ci  tion  into  the  patella,  where  it  bh  ti.]-  ^v  ith  the  o:li.  r  loi  tinTi--  nf  the  Quadri- 
ceps extensor.  The  inuncular  fibres  of  the  \  :u>tU8  internus  extend  lower  down  than 
those  of  the  Vastus  externus,  so  that  the  capetde  of  the  joint  is  less  covered  with  mua- 
Cttlariibree  on  the  outer  than  on  the  inner  side.  [The  structareof  the  (^ladriccps  mus- 
cles is  an  excellent  illustration  of  adaptation  fvr  irn  rit  stren<itli  :tti<l  ^!iort  ranL'e  oT 
action.  (See  p.  iii>2.)  The  relation  of  the  fibres  to  the  patella  is  imjmrtant.  Tho.se 
of  the  Vastus  externtis  run  down  obrK)uely,  and  its  belly  tenninatcs  well  above  the 
patella.  The  belly  of  the  Vaiitus  internus  extends  almost  to  the  lower  border  of  the 
psitella,  its  lower  fibres  nmninir  Imrizontally.  and  so  directly  opposinir  cxtf  rnni  dislo- 
cation, the  very  otic  to  whicli  the  patella  is  most  exposed  by  the  »n<:k'  at  ihe  knee. 
When  the  model  attempts  over-extension  of  the  leg,  and  fo  calls  the  Quadriceps  into 
violent  action,  the  Vastus  internus  shows  as  » triangular  roll  between  the  Rectus  and 
the  Sartorius.] 

Rklations. — By  it«  superficial  surface  with  the  Psoas  and  Iliacus,  the  Kectus, 
Sartorius,  Peetineus,  Adductors,  and  &scia  lata,  femoral  vessels,  and  saphenous 
nerve ;  by  it.<«  deep  turfoee  with  the  femur,  Sabcroreus,  and  synovial  membrane 
of  the  knee-joint. 

The  student  will  observe  the  strilcing  analogy  that  exists  between  the  Quadriceps 

extensor  and  the  Triceps  muscle  in  the  upper  extremity.  So  close  is  this  .'iimilarity 
that  M.  CnivrMlhiir  li.i*  descrihcil  it  under  the  name  of  the  I'rurps  femor'ihs.  Like 
the  Triceps  exten.sor  cubiti,  it  consists  of  three  distinct  divisions  or  heads :  a  middle 
or  long  head  [the  Rectus],  analogous  to  the  long  head  of  the  Triceps,  attached  to  the 
ilium  ;  and  two  other  portions,  which  may  be  called  the  external  and  internal  heads 
of  the  Triceps  femoralis.  These,  it  will  he  noticed,  are  Strictly  analogous  to  the  outer 
and  inner  lieads  of  the  Triceps  in  the  arm. 

The  tendem  of  the  different  portions  of  the  Quadriceps  extensor  unite  at  the  lower 
part  of  the  thigh  so  a^»  to  form  n  strong  tendon,  which  is  inserted  into  thr  u]i]itT 

part  of  the  patella.  More  prof»erly.  the  patella  may  be  regarded  as  a  sesamoid  boue 
developed  in  the  tendon  of  the  Quadriceps,  and  the  liganientum  patelhe,  which  is  con- 
tinued from  the  lower  part  of  the  patella  to  the  tubercle  of  the  tibia,  as  the  proper 
tendon  of  insertion  of  the  mii«r!o.  A  pyncvial  bursa  [the  sn/.^tif' Viir  Inrsul  is 
interpoised  between  the  tendon  and  the  upper  part  of  the  tubercle  of  the  tibia  [and 
another  and  more  important  one  exists  in  front  of  the  patella  itself— the  prepatellar 
hursOy  wbidb  is  involved  in  ''housemaid's  knee*'  (Fig.  273,  p.  .350)].  Frojn  the 
tcffd'^no  rorrospoiiding  to  tlio  yn«ti  a  fibrous  prolongation  is  derived,  which  is 
attached  below  to  the  upper  extremities  of  the  tibia  and  fibula,  and  which  serves 
to  protect  the  knee-joint,  being  strengthened  on  its  outer  side  by  the  fascia  lata. 

The  Subcrureus  is  a  small  muscle,  usunllv  dl-tinct  from  the  Crureus,  but  occa- 
sionallv  f>|piidrfl  with  if,  which  arises  from  tlif  aiiti  rior  surface  of  the  lower  part  of 
the  shaft  <»f  the  femur,  and  is  inserted  into  the  upjier  part  of  the  synovial  pouch 
that  extends  upward  from  the  knee-joint  behind  the  patella.  It  sometimes  consists 
of  two  separate  muscular  bundles. 

Nkrves. — The  Tensor  vagina?  femoris  is  supplie<l  by  the  superior  gluteal  nerve, 
the  other  muscles  of  this  region  by  branches  from  the  anterior  crural. 

Actions. — The  Tensor  vagin;e  femoris  is  a  tensor  of  the  fascia  lata  :  cojjtinuing 
its  arti'Mi.  till'  oMi.jiii-  iliriTtidii  of  it-  filirc<  cnablr^  it  tn  rotate  the  (high  iinv:ir<1. 
In  the  erect  posture,  acting  from  below,  it  will  serve  to  steady  the  pelvis  upon  the 
head  of  the  femur,  and  by  means  of  the  ilio-tibial  band  it  steadies  the  condyles  of 
the  femur  on  the  articular  surfaces  of  the  tibia,  and  assists  the  (ilut^us  maximus  in 
s.ipporting  the  knee  in  the  extendtnl  po!-iiio?i.  Tlie  ►Sartoriu'!  flexes  the  leg  upon 
the  thigh,  and,  continuing  to  act.  Hexes  ilie  thigh  upon  the  pelvis;  it  next  rotates 
the  thigh  outward.  It  was  formerly  supposed  to  adduct  the  thigh  so  as  to  cross 
one  leg  over  the  oth^,  and  hence  received  its  name  of  Sartorius,  or  tailor's  muscle 
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(tartar,  a  tailor).  be<?au!»o  it  wa.s  siipjjOHed  to  assist  in  crossinj*  the  lop^s  in  the  squat- 
ting position.  When  the  knee  is  hont  the  Sartoriu.s  a.ssists  the  SemitendinanuH  and 
Popliteus  in  nuating  the  tibia  inward.  Takinjr  its  fixed  point  from  the  leg,  it  Hexes 
thepelvU  upon  the  thigh,  and,  if  one  mascle  acts.  a.H!$ist.s  in  rotating:;  the  pelvis.  The 
Quadriceps  pxtrn«nr  extend?*  the  Ic;;  upon  tlic  tlii;.'li.  Taking  its  fixnl  point  from 
the  Icfj.  a-s  in  standing,  this  muscle  will  act  upon  the  femur,  supporting  it  perpen- 
dicularly upon  the  hem  of  the  tibia,  and  thus  nuuntaining  the  entire  weight  of  the 
body.  [In  goint;  up  stairs  it  brinn;s  the  flexed  femur  into  a  straight  line  with  the 
tiliia  (('Xtciid':  tljc  femur),  and  so  lifVs  tho  body:  and  in  going  down  stairs,  sttMipin^ 
to  make  a  courtesy,  etc.,  it  holds  the  femur,  and  lets  it  yield  eraduully  in  flex  ton 
inataMi  of  suddenly.]  The  Rectus  mutcle  asaists  the  Peou  nncT  Ilia«ttB*in  .support* 
ing  die  pelvis  and  trunk  upon  the  femur  or  in  bending  it  forward. 

Intbbhai*  Fbmobaii  Eboiom. 

Graeilis.  Adductor  lon;;u.<i. 

Pectineos.  Adductor  brevis. 

Adductor  magnus. 

DiMtetioHj-^Theae  muMles  are  at  once  exposed  by  remofing  the  faecia  from  tbe  fore  part 
and  inner  eide  of  the  thigh.  The  limb  ihould  be  abducted,  lo  as  to  render  tbe  mueelea  tenae 
and  eaaier  of  disaeetton. 

The  Gracilis  (Figs.  •'?^^4,  ^^^)  is  the  most  su|>orfi(  ial  muscle  on  tho  inner  side 
of  the  thigh.  It  is  thin  and  flattened,  broad  above,  narrow  and  tJipering  below. 
It  arises  by  a  thin  aponeurosis  between  two  and  three  inches  in  Lix- idth  from  the 
inner  margin  <>f  i  t  lainus  of  the  puben  and  ischium.  The  fibres  p:i.ss  vertically 
downward,  anil  tciniiiiatc  in  a  rounded  tendon  which  pajwes  behind  the  internal 
condyle  of  the  femur,  and,  curving  round  the  luii^r  tuberosity  of  the  tibia,  becomes 
flattened,  and  is  inserted  into  the  upner  part  of  tbe  inner  surface  of  the  shaft  of  the 
tibia  below  the  tuberosity.  The  tendon  of  this  muscle  is  situated  immediately  above 
that  of  the  Semitendin'>«4us,  and  i«  snrrnundeil  l*v  tho  ten<btn  of  the  tSartori>i«.  with 
which  it  id  in  part  blended.  As  it  pjusses  across  the  internal  lateral  ligament  of  the 
knee-joint  it  is  sepiirated  from  it  by  a  synovial  bursa  common  to  it  and  the  Semi- 
tendiiKxii'^  muscle. 

Krj,\  i  inx>.  —  l]y  its  superficutl  «Mrf<i<?<?  with  the  fascia  lata  and  the  Sartnrius 
below  ;  the  internal  .saphenous  vein  crosses  it  obliquely  near  its  lower  |)art.  lying 
superficial  to  the  fiucia  lata.  The  internal  saphenous  nerve  emeiges  between  its 
tendon  and  that  nf  thr  Sartoi  iiis.  By  its  deep  mrface  niih  tbe  niree  Adductoi* 
and  the  internal  later.il  ligament  of  the  knee-joint. 

The  Peotineus  (Fig.  'VM)  is  a  Hat,  quadrangular  muscle  situated  at  the  anterior 
part  of  the  upper  and  inner  !is|>ect  of  the  thigh.  It  arises  from  the  linea  ilio-pCO' 
tinea,  fiuin  the  surface  of  bone  in  fiMnt  of  it  between  the  pectineal  eminence  and 
spine  of  the  pubes,  and  from  a  tendinous  prolongation  of  Uimbcrnat's  ligameut, 
which  is  attached  to  the  crest  of  the  pubes  and  is  continuous  with  the  fascia  cover- 
ing the  anterior  surface  of  the  nuiscle:  the  fibres  pass  downward,  backward,  and 
outward  to  be  inserted  into  a  rough  line  leading  from  the  trochanter  minor  to  the 
linea  uspera. 

Relations. — By  its  anterior  tutfaee  with  the  pubic  porUon  of  the  6scm  lata, 

which  separates  it  from  the  femoral  vessels  and  internal  saphenous  vein  ;  by  its  pot- 
trrior  mirfaee  with  the  lii])-i'>int,  the  Adductor  brevis  and  Obtunitor  externus  muscles, 
the  obturator  vessels  and  nerve  being  interposed  ;  by  its  outer  border  with  the  Psoas, 
ft  cellular  interval  separating  them,  throui^h  which  passes  the  internal  circumflex 
artery;  by  it^  in/hr  }i>>riLr  with  tlie  ni:ir_'in  of  tlu-  Adductor  longus. 

The  Adductor  longus,  the  most  su|>erficial  of  the  three  .Vihluctors,  is  a  flat  trian- 
gular muscle  lying  on  the  same  plane  as  the  Pe<:tineus,  with  which  it  is  often  blended 
above.  It  aiiMS  by  aflat  narrow  tendon  from  thefirontof  the  pubes,  at  the  an^Ie 
of  junction  of  the  crest  with  the  symphysis,  and  soon  expands  into  a  broad  fleahj 
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belly.  AK-hich,  passing  ilowinvanl.  dackwar  l  :in<l  outward,  is  inserted  by  an  aponeuro- 
sis into  the  middle  third  of  the  liiiea  aii|H-r<i, 
between  the  Vastus  internuB  and  the  Ad-  Fii».  SS6 

ductor  iiiajxnus. 

Hkl atimns. — T^v  its  irnti'ri'^r  Hurfni;'  witli 
tliv  fau>cia  lata,  uii<i  near  iU<  in^'rtiuii  with  the 
femoral  artery  and  vein ;  by  its  posfmor  eur- 
/»/.  »'  with  the  AiltliKtnr  lncvis  and  niafrnus. 
the  anterior  hranches  «)f  the  obturator  ves- 
sels and  nerve,  and  with  the  profunda  artery 
and  vein  near  its  insertion;  by  its  nutrr  hor- 
drr  with  iIk-  Pcrtineus;  by  its  inner  border 
with  the  Gracilis. 

The  Ppctinons  and  ATxInctnr  lon^us  should  now 
b«»  divided  near  their  origin  and  turned  downward, 
wh<-n  t))i>  AddiK-tor  brcTit  and  Obturator  eztemus 
will  bo  exposed. 

The  Adductor  brevis  is  situated  imme- 
diately l»ehind  the  two  preee«lin<r  muscles.  It 
is  stnnewhat  triangular  in  fonn,  and  arises  by 
a  narrow  origin  from  the  outer  sur&ce  of  the 
descending!;  ramus  of  the  puhcs,  between  the 
CJnu'ilis  and  Obturator  externus.  It«  fibres, 
pa.ssinL'  backward,  otitward,  and  downward, 
are  in  <  ri,  d  hy  an  aponeumsis  into  the  lower 
part  (if  the  line  leading'  from  the  lesser  tro- 
ciiantcr  to  the  linea  as()era  and  the  upper 
part  of  the  linea  aspera,  immediately  behind 
the  Pectineus  and  upper  part  of  the  Adduc- 
tor longus.  [The  tenil(»n  of  orifrin  of  these 
two  Adductors  can  easily  be  felt  and  seen  by 
putting  Hiem  into  aetion  or  by  merely  sep- 
aratinj^  the  thighs  widely.] 

Relations, — By  its  anterior  Kiirfnr,-  with 
the  Pectineus,  Adductor  longus,  an«l  anterior 
branches  of  the  obturator  vessels  and  nenre; 
by  its  pf,»t4-ri<ir  surfttce  with  the  Addm  tor 
magnus  and  posterior  branches  of  the  obtu- 
rator vessels  and  nerve ;  by  its  outer  border 
with  the  Obturator  externus  and  conjoined 
tciidi'ii  of  the  Psoas  an<I  Tli.icu-^  :  bv  it~^  ihidt 
border  with  the  (iracilis  and  Adductor  mag- 
nus. Thia  muscle  is  pieroed  near  its  insertion 
by  the  middle  perforating  branch  of  the  pro- 
fonda  artery. 

TIk'  A!idii<'tnr  hrovis  >hnii]il  now  he  cut  away 
n«*ar  it»  ori>:in  and  turned  outward,  when  the  entire 
eiteot  of  the  Abduolor  magnus  will  be  exposed. 

The  Adductor  magrnus  is  a  large  trian- 
gular muscle  forming  a  septum  between  the 
nmsr  lf's  on  the  inner  and  those  (Hi  the  back  of 
the  thiuh.  It  arises  from  a  small  part  of  the 
descenaing  ramus  of  the  pubes,  from  the  as- 
cending ramus  of  the  ischium,  and  from  the  outer  margin  and  under  surface  of  the 
tnberoaity  of  the  ischium.    Those  fibres  which  arise  from  the  ramus  of  the  puhee 
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nre  v<'rv  short,  hnri/ontal  in  iiirection,  and  are  insortcfl  into  the  rough  line  lead- 
ing tVom  liie  great  trochanter  to  the  linea  a<jK.'ia,  inienial  to  the  Gluteus  uiaxi- 
mits;  those  from  the  ramus  of  the  ischium  are  directed  downward  and  outward 
with  different  de;rrees  of  ol)li(|uity,  to  he  inserted.  1»y  menns  uf  a  broad  aponeur- 
osis, int<i  the  whole  length  of  the  linea  a.sjHJra  and  the  upper  |i:irt  •>{'  its  internal 
bifurcation  below.  The  internal  portion  of  the  mu.scle,  con.-i-tin;;  jtntK  ipaliy  of 
those  fihres  whieh  arise  from  the  tuberosity  <>f  the  ischium,  forms  a  tliick  Heshy 
ma.sH  con-i-tin;.'  of  eo.ii-i'  liuiidlc^  wlsieh  ib'seeixi  almost  verticallv.  arnl  u-riiiinate 
about  the  lower  third  ot  the  thigh  in  a  rounded  tendon,  which  is  in.scrted  into  the 
tubercle  above  the  inner  con^le  of  the  femur,  being  connected  by  a  fibrous 
expansion  to  the  line  lea^linir  upwanl  from  the  tubercle  to  the  linea  as))era.  Bo- 
twf  'Ti  tlie  two  portions  of  the  mu>»f  lo  an  jiiijr>dar  interval  i-*  left,  tendinou.s  in 
front,  tleshy  behind,  for  the  passage  of  the  femoral  vessels  into  the  popliteal  space. 
The  external  portion  of  the  muscle  at  its  attachment  to  the  femur  presents  three 
or  four  os.<<eo-afM>neurotie  openin;^s  fomied  by  tendinou.s  areliei*  attached  to  the 
bone,  from  which  muscular  fihrps  ari«p.  Thf  three  siiperior  of  the.se  ajwrtures  are 
for  the  liireo  perforating  arierie.-*,  and  the  fourth,  when  it  exists,  for  the  termaial 
branch  of  the  profunda.  This  mu.scle  gives  off  an  aponeurosb  which  passes  in  front 
nf  the  f<  rnr.r  il  vesscls  and  joins  with  uie  Vastus  intern  us,  forming  the  covering  of 
Hunter's  canal. 

Relations. — By  its  anterior  mrface  with  the  Pectineus,  A<lductor  brevis.  Adduc- 
tor longus,  and  the  femond  vc&sels;  by  its  potterior  »urf<iec  with  the  great  sciatic 
nerve,  the  (iliiteits  iiiiixiiiitis.  Biceps.  Spinitendinosu.s,  and  Semimembranosus:  hv  its 
itu^erior  or  short mt  Utrth-r  it  lies  parallel  with  the  Quadratus  femoris,  the  internal 
Gireumflc.K  artery  pa.s.sing  between  them ;  by  its  rntemal  or  hmgewl  harder,  with  the 
GiTicilis,  Sartorius,  and  fa.^icia  lata;  by  it.s  external  or  attached  border  it  IS  inserted 
info  the  feiiiur  behind  the  AiMiu  tor  hrevis  and  AfMnctur  loniT'i?^.  wliich  sepamtc  it 
from  the  Va-itus  iuternus,  and  in  front  of  liie  iiluteu.s  maxiinus  and  short  head  of 
the  Biceps,  whieh  separate  it  from  the  Vastus  extemus. 

Nkrvks. — All  the  muscles  of  this  group  are  .<«upplied  by  the  obturator  nerve. 
The  Pectineus  receives  additional  branches  from  the  a<*i-'es«orv  obturator  and  ante- 
rior crural,  and  the  Adductor  magnuiJ  an  additional  branch  fnmi  the  great  sciatic. 

Actions.— The  Pectineus  and  three  A<lductors  adduct  the  thigh  poweriullj; 
they  are  especially  used  in  Imrse  fxcreise.  tlie  -ides  <>f  the  horse  being  grasped 
between  the  knees  by  the  action  ot  the.»*e  nniscle.s.  In  consequence  of  the  oblitjuity 
of  their  insertion  into  the  linea  aspera,  they  rotate  the  thigh  outward,  a.ssisting  the 
external  liotatnrs.  and  when  the  limb  has  been  abducted  they  draw  it  inward,  carry- 
ing  till'  tlii'ih  across  that  of  the  opposite  sidf\  TIic  Pectineus  and  Ailihictor  hrevis 
and  lon^us  u.ssi»t  the  Psoiu<  and  lliacus  in  Hexing  the  thigh  u]K>n  the  pelvis.  In 
progression  also  all  these  muscles  assist  in  drawing  forward  the  hinder  umb.  The 
tiracilis  itssists  the  SartoriiH  in  flexing  the  leg  and  rotating  it  inwanl:  itisslsoail 
Adductor  of  tht  tlii.'li.  If"  the  lowfr  extremities  are  fixed,  tlu'-e  nyn«id«««  mav  tnl<e 
their  fixed  point  iiom  below  anti  a<'t  upon  the  pelvis,  serving  to  maintain  the  body 
in  an  erect  posture,  or,  if  their  action  is  continued,  to  flex  the  pelvis  forward  upon 
the  femur. 


Q/uoTZiLL  Bboion. 

♦  Jlnteus  maximus.  (lemelliis  snpcrinr. 

lilutcus  niedius.  Obturator  iniernus. 

Gluteus  minimus.  (Gemellus  inferior. 

Pyrifonuis.  Obturator  extemos. 

Quadratus  femoris. 

Diy-^cflioii  (Fiir.  •'ir>7). — Thi»  .•inKj»'<'t  f>lioultl  Ik'  turjic<l  on  its  fact*,  n  Mi"  k  f>laco«l  l>eni-:»t1i  the 
pt'Ivis  tu  iiiiiki'  tlif  l>iitt<K-ks  tt'iiw,  iiikI  till'  limbs  alli>w»'<l  to  hiinz  ov<>r  tli«  t-nd  <»f  t\v'  t)it»l(?  with 
iho  lout  itiviTt<'*l  and  (1)4'  tlii;:li  alKltiotvd.  .Mak»"  an  incision  tlirnuirli  tl><"  iitt<'m>ni<"nt  ulon^  tlit* 
back  part  ot  tlie  ureat  of  (lie  ilium  and  tuargin  of  Uie  •avruiu  tu  the  up  of  tbe  coccyx,  and  carry 
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«  noODd  inciMon  (rom  that  point  obliquelv  downward  and  outward  to  the  outer  nde  of  the  th^h, 
fonr  in«hM  below  the  ;;f«at  trochanter,  "nie  portion  of  integument  inrluded  between  **■ —  '  

ioix.  t<):;«  thc'r  with  the  mperfirial  fiiMMii.  l.»  t'>  '-r  n*- 

inov(Hl  in  the  dirt-ctiun  nhown  in  the  figure,  win  ii  tlip  Fio.  337. 

Glut^*Uii  waxiinus  und  th<>  <lt;nMe  fiMOia  OOTering  the 
Gluteus  mediua  will  be  expoeed. 


OUITCAt  MOION 


4  .  aaea  tf  TMiee 


X  .  PflPklTtAL  SPAGC 


•ACIttf  ICO 


The  Gluteus  maximtis  (Fig.  388),  the  most 
flU|HTf"R-i:il  nin^cli'  in  tin-  t:hitoal  re<:io!i.  is  a  vorv 
bruad  uud  thick  tk'.>^hv  iiia-Hs,  of  a  (juatlhlatcral 
Uiape,  which  forms  the  promioence  of  the  nates, 
^ts  hii-L't'  '<ize  i-^  one  oi  the  most  i  !i;n;tctcristic 
^ints  in  the  muscular  system  in  man.  connecte<l 
a8  it  18  with  the  |K>\ver  he  has  of  maintaining  the 
trunk  in  the  ercet  {losture.  In  structure  the 
muscle  is  remnrkahlv  <-oarse.  h«'in};  maile  up  of 
muscular  foiiciculi  lying  ]>aralicl  with  each  other 
and  collected  together  into  large  bundles,  sepa- 
ratod  by  deep  cdlular  intervals.  It  arisi's  fi*om 
the  ■iiijicrior  (■iirve<!  line  of  the  ilium  and  the 

{Htrtiun  of  boue,  iuclmiing  the  crest,  iiumeiliately 
»ehind  it— from  the  posterior  surface  of  the  lower 
pjirt  of  the  sacrum,  the  side  of  the  coccyx,  the 
a|M)iieuro8i8  of  tlie  Ej-wtor  Mpinic  nmscle.  and 
tlie  great  sacro-sciatic  ligament.  The  fibres  are 
directed  obliquely  downward  and  outward :  those 
forming  the  upj)er  and  lai  <:cr  portion  of  the  mu.s- 
cle  (aAer  converging  somewhat)  terminate  in  a 
thick  tendinous  lamina,  which  passes  across  the 
great  trochanter  and  is  inserted  into  the  fa.scia 
liita  covering  the  outer  side  of  the  tliiirli.  the 
lower  |>.>riion  of  the  muscle  being  inserted  into 
the  rruigh  line  leading  from  the  great  trochanter 
to  the  litiea  aspera  between  the  Vastus  ezterous 
and  Adductor  magnus. 

[There  is  well  seen  in  the  living  moilel,  when 
this  muscle  is  contracted,  a  great  dimple  or  hol- 
low corresponding  to  the  tendon  of  the  Gluteus 
maximus.  At  its  anterior  border  the  LM(  :it  tro- 
chanter i.s  felt.  The  lower  border  of  tlu>  muscle  ovcriiangs  the  thigh  and  forms  the 
ffiuteo-femoral  eretue."  This  crease  or  groove  undergoes  marked  modifications 
a.s  the  model  changes  the  position  of  his  leg.  especially  in  flexion  and  extension. 
Hence  its  value  in  the  diagnosis  of  coxalgia.] 

Three  gynovial  burstp  are  usually  found  separating  the  under  surfiiceof  thi.s  mu»i 
cle  from  the  eminences  whi<-h  it  covers.  One  of  theiie,  of  large  size  and  genenilty 
niuliilocular.  separates  it  from  the  great  trochanter.  A  -(•«<it(<l.  <A't<n  vanting.  is 
situated  on  the  tuberosity  of  the  ischium.  A  third  is  found  between  the  tendon  uf 
this  muscle  md  the  Vastus  extemns. 

Hki.mions. — By  its  superficial  ntrfaee  with  a  thin  fascia  which  separates  it  from 
the  subcutaneous  tissue:  by  its  dt-rp  )tttrf<t>i\  from  aliove  downward,  with  the  ilium, 
sacrum,  coccy.x,  and  great  sacro-.sciatic  ligament,  part  of  the  tiiuteus  medius,  I'yri- 
fermis,  Geroelli,  Obturator  intemus,  Quadratus  ferooris,  the  tuberosity  of  the  ischium, 
great  trochanter,  the  origin  of  the  Biceps,  Semitendinostis,  St  niinicmbranosus,  and 
Ad<luctor  magnus  muscles.  The  glutt-al  vessels  and  superior  ghileal  nerve  are  seen 
issuing  from  the  pelvis  above  the  Pyribuiuis  nniscle,  the  .-iciatic  and  internal  pudic 
vessels  and  nerves,  and  the  nerve  to  the  Obturator  intemus  muscle  below  it.  Its 
rz/Y  'T  honlt  r  is  thin,  and  connected  with  the  Gluteus  medius  by  the  fascia  lata.  Its 
lowvr  border  is  free  und  prominent. 


«OLC  ^  roor 


DIaaM-tiun  uf  Lower  Extnsmltjr,  poiterlor 
View. 
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Di.i.sertion. — Now  divide  fhe  Olu- 
t<'ii^  iii:i\iiinis  iii-ar  !(■<  iiri:.'in  I'V  a 
vi  rtii  iil  iiKi>iun  carrietl  from  \U$  up> 
|»'r  to  '\t»  luwer  border;  a  oellnUr 
interval  will  b«  expoaod  mparating 
it  from  the  Olnteux  mi-fliud  and  V.x- 
t*>rnal  mtatnr  iiui--i-Ii'-i  IxTn'iith.  Tlio 
uppt*r  i>i)rtii)ii  ui  th«-  niuM-lf  ih  to  l>e 
alto|!*-thi>r  di'tachcd,  and  the  lower 
portion  turned  outward:  the  Ioom 
areolar  tissue  fillinis  up  the  inter> 
cjuwe  hi'twf.  n  tlif  tniohanter  ma^or 
uiul  tulxTiiKity  of  th«'  isohium  l»eing 
rt'inoveil,  tlic  |)art.H  iilnnuJv  •'nume- 
rated an  expoiied  by  thu  removal  of 
this  inusele  will  be  seen. 

The  Gluteus  medius  is  a 
broad,  thick,  radiated  muscle 
hiitiiatcd  (in  the  otitcr  siirfact'  of 
the  pelvis,  lis  posterior  third 
is  covered  hy  the  Gluteus  maxi- 
miis,  its  aiiti'rior  two-thirds  by 
the  fastia  lata,  which  soparates 
it  from  the  iutegument.  it  arises 
from  the  outer  sur&oe  of  the 
ilium,  between  the  superior  and 
miiMle  curvtMl  linos,  atul  from 
the  outer  lip  of  that  purtion  of 
llie  ereet  irhieh  is  between  them ; 
it  also  arLses  frotu  the  dense  fas- 
cia (<rluteal  a jv)iienrosis) covering 
its  anterior  part.  The  fibres  con- 
verge to  a  strong  flattened  ten- 
don wliit'h  is  inscrf(*<l  into  the 
oblique  line  which  travei"ses  the 
outer  surface  of  the  great  tro- 
chanter. A  synovial  bursa  scj*- 
arates  the  tendon  of  the  musrlo 
from  the  surface  of  the  tro- 
chanter in  fit>nt  of  its  insertion. 

Relations. — By  its  <n//»rr- 

firlnl  f^urfiii'i'  with  tlu-  Olutfus 
maxiuius  beiiind,  the  Tensor  va- 
giniB  femoris  and  deep  fitacia  in 
fit>nt;  by  its  dfep  turfar,-  with 
the  nitjteus  minimus  and  tiie 
gluteal  vcsj*els  an«l  .sujK'rior  glu- 
teal nerve.  Its  anfrrior  border 
is  hlended  with  tlio  (illutpus  min- 
imus. Its  printer inr  bonier  lies 
parallel  with  the  Pyrifonuis,  the 
gluteal  vessehi  intervening. 

This  muwle  should  now  \w  diTid<Hl 
near  its  ins^-rtion  nn<l  turrnil  upward, 
wh(>n  the  tiluttfus  uiiuiiuuit  will  be 
espcMed. 

The  Glutetu  minimus,  the 

sninlli'<t  of  rlif  fhnv  (Ilufi'i.  is 
placed  immediately  beneath  the 
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preceding.  It  13  fan-shaped,  arising  from  the  «iufi'r  .*urfnf  of  the  ilinm  tirtw.  pn 
the  middle  and  inferior  curve«l  lines,  and  behimi  from  the  margin  of  the  great 
iincro-sciatic  notch :  the  fibres  converge  to  the  deep  surface  of  a  nwliaied  apo- 
neurosis, which,  temainating  in  %  tendon,  is  inserteil  into  an  impression  un  tin  unto 
rior  iMinltT  of  tlie  great  trochanter.  A  synovial  bursa  is  inlerposed  between  tbe 
t«udou  and  the  great  tnx;haiuer. 

Relations.— %j  its  ttui>erficinl  surface  with  the  Gluteus  medius  and  tbe  gluteal 
vessels  and  superior  gluteal  nerve;  bj  its  dup  mtrfacc  with  tbe  ilium,  the  reflected 
tendon  nf  tlic  Rccttis  fcmorif?,  and  capsular  ligament  of  tin?  hip-joint.  Its  finfrnor 
tHuryin  is  blended  with  the  Gluteus  medius.  its  posterior  margin  is  often  joined 
with  the  tendon  of  the  Pyrifonnis. 

The  PTTiformis  is  a  flat  muscle,  pyramidal  in  shape,  Iving  almost  pamllel  with 
the  posterior  margin  of  the  Gluteus  mediuf.  It  is  situate<)  partly  within  the  pelvis 
at  its  posterior  part,  and  partly  at  the  back  of  the  hip-joint.  It  arisi>s  trom  the  front 
of  the  aacmm  by  three  tieehy  digitations  attached  to  the  portion.*^  of  bone  between 
the  first,  second,  thin),  and  f  lurtli  anterior  sacral  foramina,  and  also  fn.m  the  trrooves 
leading  from  the  foramina :  a  few  fibres  also  arise  from  the  margin  of  tiie  great  sacro- 
sciatic  foranien  and  from  the  anterior  surface  of  the  great  sacro-sciatic  ligament.  The 
muscle  pa.sses  out  of  the  pelvis  through  the  irrcat  sacm-sciatic  fofamen,  the  upper 
part  of  which  it  tills  mi  l  is  in^orted  |,y  a  rouiKled  tendon  into  the  upper  border  of  the 
great  trochanter,  being  generally  blendetl  with  the  tendon  of  tlie  Obturator  in  tern  us. 

Rblatiovs. — ^By  its  onterwr  turface,  mthm  the  pelvi*^  with  tbe  Rectum  (espe> 
dally  on  the  left  side),  the  saersl  plexus  of  nerves,  and  the  internal  iliac  ves.«els; 
external  to  the  pelvist,  with  the  os  innominatnm  and  capsular  ligament  of  the  hip- 
joiot;  by  '\t»  posterior  Burface,  unthin  the  pelvh,  with  the  sacrum,  and  external  to  it 
with  the  Gluteus  maximus ;  by  its  upper  herder^  with  tbe  Glutens  medius,  from  whieh 
it  is  separated  by  the  f^uteal  vessels  and  superior  gluteal  nerve ;  by  its  lower  bunh  r 
with  Xhc  (u  iuellus  superior  an<l  f'ocrvgeus,  the  sciatic  vessels  and  nerves,  the  inter- 
nal pudic  vessels  and  nerve,  and  mu.«*cular  bnmches  from  the  sacral  plexus  pasiiing 
from  the  pelvis  In  tbe  interval  between  the  two  muscles. 

The  Obtctrator  membrane  is  a  dense  layer  of  interlaciiiir  filets  \vlii(  li  com- 
pletely closes  th(>  obturator  fonniiem  except  at  its  upper  and  outer  part,  where  a  small 
oval  canal  is  left  for  the  obturator  vessels  and  nerve.  Each  Obturator  muscle  is  con- 
nected with  this  membrane. 

llbMtfftoi.— The  nozt  mussle,  ai  well  «•  0ie  origin  of  the  Piriformis,  can  only  be  w«a 
when  the  pelvis  is  divided  and  ue  viscera  removed. 

The  Obturator  intemua,  like  the  precedino;  muscle,  is  situated  partly  within  the 
cavity  <»f  tho  pt  Uis,  partly  at  tiK*  hac  k  of  the  nip-joint.  It  arises  from  the  inner 
surface  of  the  anterior  and  external  wall  of  the  pelvis,  around  the  inner  side  of  the 
obturator  fijramen,  being  attached  to  the  deecendiifg  ramus  of  the  pnbes  and  the 
ascending  ramus  of  the  ischium,  and  at  the  si'lo  to  the  inner  suifarc  itf  the  lunly  of 
the  ischium.  Ix  tween  the  margin  of  the  obturator  foramen  in  front,  the  great  siioro- 
sciatic  notch  behind,  and  the  brim  of  the  true  pelvis  above.  It  also  arises  from  the 
inner  surface  of  the  obturator  membrane  except  at  its  lower  part,  and  from  the  ten- 
dinotis  arch  wliieh  c(Mii]jletr'-  tin"  oanal  for  the  passage  of  the  ohtnnuor  ves-;els  and 
nerve.  The  fibres  are  directed  backward  and  downward,  and  terminate  in  four  or 
five  tendinous  bands  which  are  found  on  its  deep  surface;  these  bands  are  reflected 
at  a  right  angle  over  the  inner  suHhce  of  the  tuberosity  of  the  ischium,  which  is 
groove<l  for  fli<  ir  reception  :  the  groo\T  is  covere<l  with  cartilage  and  lined  with  a 
synovial  bursa.  The  muscle  leaves  the  pelvis  by  the  lesser  sacro-sciatic  notch,  and 
the  tendinous  bands  unite  into  a  single  flattened  tendon,  which  passes  borisontally 
outward,  attd.  after  receiving  the  attjudunent  of  the  Gemelli.  is  inserted  into  the  upper 
border  of  the  frn  at  tmehanter  in  front  of  the  Pyrifnrniis.  A  synovial  bursa,  nar- 
row and  elongateti  in  form,  b  usually  found  between  the  tendon  of  this  muscle  and 
the  oapsnlar  ligament  of  the  hip :  it  occasionally  communicates  with  the  bursa  between 
the  tendon  and  the  tuberosity  of  the  ischium,  ihe  two  forming  a  single  sac. 
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In  order  to  dUplu^'  U>c  peculiar  umieurauces  prc^onkHi  the  tcndun  of  this  muscle,  it  must 
be  diWded  neur  its  iiMertion  and  reflTeotad  outward. 

Kklatii>XS. — Wiihin  the  pd»i»  this  muscle  is  in  relation,  by  its  aittm'or  ^nrface^ 
witli  the  nlitiirator  memi>nine  and  innrr  sni-facc  of  the  anterior  w.ill  r.f  tiic  prlvis: 
by  its  posterior  surface  with  the  pelvic  and  obturator  fascia,  which  iicparalc  it  i'rom 
the  Levator  ani ;  and  it  is  enNoed  by  the  internal  pudio  vessds  and  nerve.  Tliis 
surface  forms  the  outer  boundary  of  the  ischio-rectal  fosaa.  Mxtemal  to  the  pelvi$ 
it  is  cov(>re<1  li  v  the  great  sciatic  nerve  and  Ulutcus  maximus,  and  rests  on  the  back 
part  of  the  hip-joint. 

The  a«mel]i  are  two  small  muscular  Cuciculi  accessories  to  the  tendon  of  the 
Obturator  internus,  which  ia  received  into  a  groove  between  them.  They  are  called 
Muperior  atid  iiifi  tior. 

The  Gemellus  superior,  the  smaller  of  the  two,  arises  from  tlie  outer  surface 
of  the  spine  of  the  ischium,  and,  passing  horizontally  outward,  becomes  blended 
with  the  upper  part  of  the  tendon  of  the  Ohttirator  internus.  and  is  inserted  with  it 
into  the  upper  border  of  the  great  trochanter.    This  muscle  is  sometimes  wanting. 

Relation:^. — By  ita  superficial  mrfttfe  with  the  Gluteus  maxitnus  and  the  sciatic 
vessels  and  nerves;  by  its  Mep  surface  wirli  thf  oa|>sule  of  the  hip-joint;  by  ila 
upp'-r  hnrJ'  r  with  the  lower  margin  of  the  Pyrifonnis;  by  its  /wer  border  with 
the  tendon  of  the  Obturator  iuteruus. 

The  Gemellus  iziftrior  arises  from  the  upper  part  of  the  outer  border  of  the 
tuberosity  of  the  ischium,  and,  passing  horizontally  outward,  is  blended  with  the 
lower  part  of  the  tend'ni  of  the  Obturator  internus,  and  inserted  with  it  into  the 
upper  border  of  the  great  tnwhanter. 

RBtfATlONS. — ^By  ita  tuperjicial  surface  with  the  Gluteus  maximue  and  the  sciatic 
vessels  and  nerves ;  by  its  deep  surface  with  tlie  ( apsular  ligament  of  the  hi(>-joint; 
br  its  upptT  harder  with  the  tendon  of  the  Obturator  internus;  by  its  lower  border 
witli  the  tentlon  of  the  Obturator  extemus  and  Quadratus  femori.s. 

The  Quadratus  fbmoris  is  a  short,  flat  muscle,  quadrilateral  in  shaix'  (hence  its 
name),  situated  between  the  Gemellus  inferior  and  the  up[)er  margin  of  the  Adductor 
ma<ruus.  It  arises  from  the  outer  border  of  the  tuberosity  of  the  ischium,  and.  pro- 
ceedinR  horizontally  outward,  is  inserted  into  the  upper  part  of  the  linca  quadrati  on 
til  '  wi  crior  surface  of  the  trochanter  ma  jor.  A  synovial  norsa  is  often  found  between 
the  under  surface  of  thi'^  mnsch'  Mini  the  lc<=^rr  trnchantor,  which  it  covei's. 

Kbi^atiuns. — By  ita  posterior  surface  with  the  Gluteus  maximus  and  the  sciatic 
vessels  and  nerves ;  hy  its  anterior  nirface  with  the  tendon  of  the  Obtun^r  extern 
nus  and  trochantt^r  minor  and  with  the  capsule  of  the  hipjoiot;  by  its  upper  border 
with  the  <MMiir'llii-  inferior.  Its /•  lorder  is  scpanitM  from  the  Adductor  magnus 
by  the  teruunal  bran<  lu  >  of  the  int«'rn;il  circumilcx  \  t-~>rls. 

J>is.'<rr(f',ii. — In  onJi-r  to  expxw  (he  iioxt  niUHcle  (tlie  OhiuraUir  extfrnus}.  it  iioo'ssnrr  to 
remove  till'  I'-n  -.  Ilinons,  Pwtiiu'iis,  and  AlKhictor  br<^vis  und  lt>n<fus  im  «<'los  from  the  front 
and  inner  fide  \}S  the  thigh,  and  the  (ttutout  iiiaxtmuftand  Quadratu*  frooi  the  back  parL 

It«  diM«ctioa  ithould  eon*ei|uontly  bv  {mstjxined  until  the  muaoles  of  the  anterior  and  lotemal 
fcmnr.il  n'-rioiis  havo  been  examim-d. 

Tin-  Obturator  extemus  (Fiir  ■^•^''')  i^^  a  flat,  triangular  muscle  which  covers 
the  outer  surface  of  the  anterior  wall  of  the  pelvis.  It  arises  from  the  margin  of 
bone  immediately  around  the  inner  side  of  the  obturator  foramen — viz.  from  the 
body  an«l  ramus  of  the  pubes  and  the  ramus  of  the  ischium;  it  also  arises  from  the 
inner  two-tliird^  thr  otitpr  s-ufan'  of  (he  olitumtor  lucmbranc  rinil  fmrn  the  ten- 
dinous arch  whicl»  compieio  the  canal  tor  the  passage  of  tlie  obturator  vessclu  and 
nerves.  The  fibres  converging  pass  backward,  outward,  and  upward,  and  terminate 
in  a  tendon  \vhi<  li  runs  .icross  the  back  part  of  the  hip-joint  and  is  inserted  into  the 
digital  fossa  of  the  femur. 

KelaTION.s. — By  its  atitrrior  surface'  with  tiie  iVjas,  lltacus,  Pectineus,  Adduo- 
tor  magnus.  Adductor  brevis,  and  Gracilis,  and  more  externally  with  the  neck  of 
the  fetuur  and  capsule  of  the  hii^joint;  by  its  poeterior  tur/aee  yritin  the  obtuiator 
membrane  and  Quadratus  femoris. 
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Nrnvr:<. — The  (Jluteus  niaximus  is  supplied  W  the  small  sciatic  nerve  unci  a 
bninoh  tVoiu  the  sacral  plexus;  the  Glnteurt  iiie<lius  and  minimi'-,       tlio  superior 

flutcal;  the  ryrilormifj,  Geradli,  Obturator  internus,  and  Quadiaius  femoris,  by 
nuiches  from  the  Bacr&l  plexus;  and  the  Obtuntor  exteraas,  by  the  obturator 
nerve. 

Actions. — The  Glutei  muscica,  when  they  take  their  fixed  point  from  the  pelvig, 
are  all  abductors  of  the  thigh.  The  Gluteus  maximus  and  the  posterior  fibres  of 
the  Gluteus  medius  and  minimus  rotate  the  thigh  outward ;  the  anterior  fibres  of 
tlie  (IliittMix  mediii'*  nnd  the  Gluteus  minimus  rotate  it  inward.  Tlir  (I]iit(  ii=:  mnx- 
imus  serves  to  extend  the  femur  and  bring  the  bent  thigh  into  a  line  with  the 
body.  The  anterior  fibres  of  the  Gluteus  medius  and  minimus,  on  the  other  hand, 
flex  the  thigh  by  drawing  the  great  trochanter  forwarrl.  The  Gluteus  maximus  is 
n1«'>  a  tensor  of  the  l;is<  iii  liita.  Tnkin[r  their  ti\rd  point  fnnn  the  friiuir,  the 
Glutei  muscles  act  ujion  the  pelvis,  sunporting  it  antl  the  whole  irunk  upon  the 
head  of  tiie  femur,  which  is  specially  obvious  in  standing  on  one  leg.  In  order  to 
nin  the  erect  posture  after  tlip  rffort  of  stooping,  these  muscles  draw  the  pelvis 
ackward,  aR-^i.sted  by  the  Hiceps,  Semitendinosus,  and  Scnnmembrano.sus  mustles. 
By  its  connection  with  the  ilio-tibial  band  the  Gluteus  maximus  steadies  the  femur 
on  the  articular  surface  of  tiie  tihia  during  standing,  when  the  Extensor  muscle 
are  r(l:ixc«l.  The  reni:iiniii<j  iniixlos  arc  powciTul  rotators  of  the  tlnirli  (•ut«:ii(l. 
Id  the  sitting  posture,  when  the  thich  is  llexed  upon  the  pelvis,  their  action  as 
rotators  ceases  and  they  beoome  abdiM^rs,  with  the  exception  of  the  Obturator 
externus.  which  still  rotates  the  femur  outward.  When  the  femur  is  fixed  the 
Pyrifoniiis  aiul  Ohturatnr  muscles  serve  to  draw  the  pelvis  forwarrl  if  it  hss  been 
inclined  backward,  and  assist  in  steadying  it  upon  the  h^ul  of  the  femur. 

PosTSiuoB  Femoe^  Reoipn. 

Biceps.  Semitendinosus.  Seniinieiribnino-ns. 

DisitfrtioH  (Fip.  337). — Make  a  vertical  incitiion  alon^j  the  middlw  of  the  tlii«:h  from  tlip  lower 
Ibid  of  the  tMbUt  to  uUmt  throe  inches  l»elow  the  hsu-k  of  the  knee-joint,  nnd  there  connect  it 
with  a  tranavernc  incinon  carried  from  tho  inner  to  the  outer  «td«  of  the  ie^c.  Make  a  tliird 
inetmon  tnumversely  at  the  jnnction  of  the  middle  with  the  lower  thiwl  of  the  thigh.  The  int^-e- 
(iiiic  nt  h:ivinir  Tkhmi  rrnuivtil  froin  tlic  back  of  thr  kni  t-  litid  the  liountluries  of  the  pojilit'  ul 
spnce  exiimineii,  the  removal  ot  the  integument  from  the  remaining  part  of  the  thigh  eliould  Imj 
ootitiaued,  when  the  fascia  and  muscles  of  this  regbn  will  be  expiMed. 

The  Biceps  [flexor  oraris]  (Fig;.  338)  is  a  lar^e  rousele,  of  considerable  lenirth, 
dtnateil  on  the  posteri«)r  and  outer  aspect  of  the  thi«:h.  It  ari.«es  by  two  heads : 
one,  thebniLT  head,  arises  from  the  lower  and  inner  facrt  on  ilio  hu-k  pnrt  of  the 
tuberosity  of  the  iischium  by  a  tendon  common  to  it  and  the  Semitendinosus;  the 
femoral,  or  short  head,  arises  from  the  whole  length  of  the  outer  lip  of  the  linea 
aspera,  between  the  Adductor  macnus  and  Vastus  externus,  and  from  the  external 
supracondyloid  litic.  tn  witliiii  two  inches  of  the  outer  condyle;  it  also  arisrs-  from 
the  external  intermuscular  septum.  The  fibres  of  the  long  head  form  u  fusiform 
belly,  which,  passing  obliquely  downward  and  a  tittle  outward,  terminates  in  nn  a]io- 
netirosis  which  ct>M  i-s  flir  postfi  ior  surface  of  the  mti«(  lf  Mini  rccrives  the  fif>ri <if" 
the  short  head  :  this  apmeurosis  becomes  prndually  contracted  into  a  tendon  which 
is  inserted  into  the  outer  side  of  the  head  of  the  fibula,  and  by  a  small  slip  into  the 
lateral  surface  of  the  external  tuberosity  of  the  tibia.  At  its  insertion  the  tendon 
ilivides  into  two  portions,  wliich  cinliru c  the  Inner  external  lateral  ligament  of  the 
knee-joint,  a  strong  proIon<xat ion  being  sent  forward  to  the  outer  tuberosity  of  the 
tibia,  which  gives  off  an  expansion  to  the  fsscia  of  the  leg.  The  tendon  of  this 
muscle  forms  the  outer  hamstiing.  [Resisted  flexion  of  the  leg  shows  this  tendon 
very  well.] 

Relations. — By  its  mperJicKil  surface  with  the  Ghiteus  maximus  above,  the 
ftseis  lata  and  integument  in  the  rest  of  its  extent;  by  its  deep  turfaee  with  the 
Senumembnunosus,  Adductor  magnus,  and  Vastus  externus,  the  great  sciatic  nerve, 


Digitized  by  Google 


478 


MUSCLES  AND  FASCIJB. 


pi'liIiiiMl  iirterv  and  vein.  ;iii>l  near  its  insertion  with  thi-  external  head  of  the  Cras- 
tr<H'neuiius,  Flaataris,  the  superior  external  articular  artery,  aad  the  external  pop- 
liteal nerve. 

The  SemiteiKUlUJsaa,  remarkable  for  the  great  length  of  it^  k-tidon,  is  situated 

at  the  posterior  and  inner  a.<«pect  r'f  tlie  thigh.  It  arises  from  tli  lowor  and  inner 
facet  on  the  tuberosity  of  the  ischium  by  a  tendon  uoiumon  to  it  uhI  the  long  head 
of  the  Biceps ;  it  also  arises  from  an  aponeurosis  which  connects  the  adjacent  8ur> 
faces  of  the  two  muscles  to  the  extent  of  abdut  tlin  c  inches  after  their  origin.  It 
forin.s  a  fusiform  muscle,  which,  parsing  downward  and  inward,  terminates  a  little 
below  the  middle  of  the  thigh  in  a  long  round  tendon  which  lies  along  the  inner 
side  of  the  popliteal  space,  then  curves  around  tli>-  iniu-r  tuberosity  of  the  tibia,  and 
is  inserted  into  the  upper  part  of  \\w  iniior  sulfat  e  nf  the  <haft  nf  that  hone,  nearly 
m  far  forward  as  its  anterior  border.  This  tendon  is  surrounded  by  the  tendon  of 
the  Sartoiios,  and  lies  helow  that  of  the  Gracilis,  to  which  it  is  united.  A  t«»din> 
ous  intersection  is  usually  observed  about  the  middle  of  the  muscle. 

Rklations. — By  its  supfrftcial  surface  with  the  (Jluteus  niaxinius  and  fascia 
lata ;  by  its  deep  surface  with  the  Semimembranosus,  Adductor  magnus,  inner  head 
of  the  GifltrocneiDitts,  and  internal  lateral  ligament  of  the  knee>joint. 

The  &taiiliiiiaanbnuiosu8,  so  called  from  the  membranous  expansion  on  its  ante- 
rior and  pooterior  surfaces,  is  sitiiaterl  at  the  hack  pnrt  nnd  inner  side  of  the  tlii;jh. 
It  arises  by  a  thick  tendon  from  the  upper  and  outer  facet  uii  the  back  jwn  of  tlie 
tuberosity  of  the  ncbium,  above  and  to  the  outer  side  of  the  Biceps  and  Semiten- 
dinosus,  and  is  inserteil  into  the  groove  on  the  inner  and  back  part  of  the  inner 
tuberosity  of  the  tibia,  beneath  the  internal  lateral  ligament.  The  tendon  of  the 
mu.sele  at  its  origin  expands  into  an  aponeurosis  which  covers  the  upper  part  of  its 
anterior  surface:  from  this  aponearosis  muscular  fibres  urise  and  con  verge  to  aimther 
aponeurosis,  which  covers  the  lower  part  of  its  posterior  surface  ami  «  onti-net>;  into 
the  tendon  of  insertion.  The  tendon  of  the  musylc  at  its  insertion  divides  into 
three  portions :  the  middle  and  main  portion  is  the  fasciculus  of  insertion  into  the 
back  part  of  the  inner  tuberosity ;  it  sends  down  nn  (>xpansioo  to  c^ver  the  Pop> 
liteus  mu-ele.  The  internal  portion  consists  of  a  few  fibres  whieh  join  the  internal 
lateral  ligament  of  the  joint.  The  posterior  division  passes  upward  and  outward, 
to  be  inserted  into  the  back  part  of  the  outer  condyle  of  the  femur,  forming  the 
chief  part  of  the  posterior  ligament  of  the  knee-joint. 

The  tendons  of  the  two  preceding  muscles,  with  those  of  the  Gracilis  and  Sarto- 
rius,  form  the  inner  hamstring.  [Resisted  flexion  of  the  leg  will  show  the  inner 
hamstrings  very  well.  The  tendons  of  the  Semitendinosus  und  8emimembnuK»«us 
can  be  readily  differentiated,  but  the  others  only  obsem  rl  \ .  The  study  on  the  model 
of  the  different  nutlines  of  the  knee  posteriorly,  and  the  differences  in  the  |M>pliteal 
space  in  varying  li  j^rees  of  flexion  of  the  leg,  will  well  repay  the  time  spent 
on  it.] 

Kelatioxs. — By  its  superficial  surface  with  the  Semitenilinosii?;,  I>ice|is.  and 
fascia  lata;  by  \t&  deep  surface  with  the  jpopUteal  vessels.  Adductor  magnus.  aud 
inner  head  of  the  Gastroenemitts,  from  which  it  is  separated  by  a  synovial  bursa; 
by  its  inner  border  with  the  Crac  ilisi  by  its  outer  border  with  the  great  sciaUe 
nerve  and  its  internal  popliteal  branch. 

JSkkvks. — The  muscles  of  this  region  are  supplied  by  the  great  sciatic  nerve. 

Actions. — ^The  hamstring  muscles  flex  the  leg  upon  the  thigh.  When  the  knee 
is  semiflexeil  the  Biceps,  in  consequence  of  its  obli(|ue  direction  downward  and  out- 
wanl.  rotates  the  leg  slightly  outward,  and  the  Semitendinosus,  and  to  a  slight  extent 
the  .Seiiumembninosus,  rotate  the  leg  inward,  iissisting  the  I'oiditeus.  Taking  their 
fixed  point  from  below,  these  muscles  serve  to  support  the  pelvis  upon  the  head  of 
the  femur  and  tu  draw  the  trunk  directly  luick \^ari].  as  in  fi  ats  nf  strength  when 
the  body  is  thrown  backward  in  the  form  of  an  arch,  [tor  the  "ligamentous 
action  "  of  these  muscles  see  p.  301.  To  show  it,  stand  with  the  hs\cV  against  the 
wall  and  keep  the  pelvis  fixed.  Flex  the  thigh,  keeping  the  leg  stniight.  Wlien 
flexed  to  about  one^third,  further  flexion  as  arrested  by  tension  and  pain  mt  the  knee. 
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New,  keeping  the  thigh  tixud.  Hex  liic  knee,  thus  relaxing  the  hamstrings,  when  the 
pHiu  di.sappear><  and  the  thigh  can  he  entirely  flexed.] 

Surg'ical  A^i  I'^omy. —  rim  tenilons  of  thosi'  uni-iclcM  o<  ra'«i<>iially  n  ijuire  subcutancout 
diviikiun  in  Inn  i  -[.m  ioiis  anky)(>«i!<  I'f  the  kne»»-joiut  ttf|>4'ndent  ujnm  |M'rninnt>nt  oontrBCtioil 
luul  ri|;iditv  oi  tliv  Flexor  miMckw,  or  froD  •tiffei)ip|;  of  the  liKanivntoiui  and  other  tiemies  nir> 
roundinjt  the  joint,  the  result  of  diMstw.  This  w  effected  bv  puttioff  the  tendon  upon  the  rtretoh, 
ait<l  inwrting  a  narrow  vlu>rj>-]Miint>  1  kniTr  bctwri-n  it  and  thi- i«Kin  :  tin  .  uttin  j  «  ii„'r  1(  in;; 
thi-n  tiirnwl  towanl  the  tvmiou,  it  slumM  1<  iii\ido<l,  inkiii;;  can*  thai  th*-  wound  iu  the  skin  is 
ni>t  at  the  Kauie  time  enlarged.  The  r*  iittion  of  tlie  fxtt-mal  uopliteal  nerve  to  tbe  tendon  ot  the 
fiioepe  muet  alwajrs  be  borne  in  mind  ia  dividing  thiit  tendon. 


MnscLBS  AND  Fasclb  op  ths  Leo. 

Disxertinm  (Fic.  ^{3.'i). — The  kn«»e  nhnuld  Ik?  b«'nt,  ii  Mrn^k  ploi-ed  lioM«>ath  it.  and  the  foot  kept 
in  an  extended  position :  then  make  an  incision  throuirh  the  inteL'unient  in  the  middle  line  of 
the  le>;  to  tin'  anklv.  utui  fimtinuc  it  ulon;:  tli>'  ddrsinii  <it'  tin-  I.H't  t<i  th.'  ti>"s.  Makr  a  second 
incision  trari'^wrs.  ly  u<:roiis  the  uukle,  and  a  third  iu  the  hvoik  dinxtion  ucru!>s  the  baees  of  the 
toe.M;  rt  iiun  e  ihe  ilups  of  integument  included  between  tbeae  inciriona  in  order  to  eianinetlm 
deep  faacin  of  the  ie^ 

The  Deep  Faaoi*  of  the  Lesr  forms  a  complete  investment  to  the  whole  of  this 

region  of  the  linih.  exeeptin^r  fo  tlie  inner  snrface  of  tlie  tihin.  It  Im  continti'Mis 
ahove  with  the  fascia  lata,  receiving  an  expansion  trom  the  tendon  ot  the  Biceps  on 
the  outer  side  and  IVxmi  the  tendons  of  the  Sartorius,  Gracilis,  and  Semitendinostts 
on  the  inner  side ;  in  front  it  blends  with  the  periostenin  covering  the  subcutaneous 
surface  of  the  tibia,  and  with  that  covrriiifr  the  Iu  ad  and  external  malleolus  of  the 
fibula;  beluw  it  is  continuous  with  the  unuubjir  liganieut:»  of  the  ankle.  It  is  thick 
and  dense  in  the  upper  and  anterior  part  of  the  leg«  and  gives  attaehment  by  its 
dcrp  siiiTaco  to  the  Tiliialis  nnticus  and  Extrnsnr  longus  digitoruni  muscles,  hut 
thinner  behind,  where  it  covere^he  (iiistrocucmius  and  Soleus  muscles.  Over  the 
popliteal  space  it  is  much  strengthened  by  transverse  fibres  which  stretch  across 
mm  the  inner  to  the  outer  hamstring  muscles,  and  it  is  here  peri' i  n  red  l>y  the 
external  ^ajiliena  vein.  Its  dt'<  |i  Mnfacf  Ki\is  off,  on  tlic  outer  side  <if  the  leg. 
two  strong  intermuscular  septa,  which  enclose  the  TeroDei  uiuscles  and  separate 
them  from  the  muscles  on  the  anterior  and  posterior  tibial  regions,  and  several 
smaller  and  more  slender  processes,  which  enclose  the  individual  inKsi  h  s  in  each 
retrion  ;  at  the  same  time  a  broad  tr«nsver«e  intemms<'ulnr  «ej>t(im.  l  alK  d  the  <h  fj) 
tramtvene  fascia  of  the  kg,  intervenes  between  the  superticial  and  deep  muscles  in 
die  posterior  tibio-fibalar  region. 

Now  ramore  the  faacia  hr  dividing  it  in  tfie  eame  direction  tat  the  intepinent,  excepting 

oppi'>itr'  till'  ankli'.  wdf-rc  it  ^hmiM  !>p  li-'fV  entire  friiiini'  Ui  .  xhi-  iiif.vnl  of  the  fMscia  from 
Lelow  opposite*  the  tendons,  and  dctaeh  it  in  the  line  of  direction  of  the  mu»icular  fibres, 

MnSCI.E8  OF  THB  LbO. 

These  mav  be  subdivided  into  three  groups :  those  on  the  anterior,  those  on  the 
posterior,  and  those  on  the  outer  side. 

Antbbiok  Tibio-fibiilab  Rboion. 

Tibialis  anticus.  Extensor  longus  digitontm. 

Extensor  proprius  pollicis.  Peroneus  tertius. 

The  Tibialis  anticus  is  situated  on  the  outer  side  of  the  tibia ;  it  is  thick  and 
fleshy  at  its  tipper  part,  tendini>ns  below.  It  arises  from  the  outer  tiiliern«ity  and 
upper  two-thirds  of  the  external  surhice  of  the  shaft  of  the  tibia;  from  the  adjoin- 
ing part  of  the  interosseous  membrane ;  from  the  deep  surface  of  the  fascia ;  and 
from  tlie  intennu(*cular  septum  In  tween  it  ami  the  Kxtensor  longus  digitontm:  the 
fibres  pass  vertically  downward,  uuU  terminate  iu  a  tendon  which  is  apparent  on 


Digitized  by  Google 


480 


MUSCLES  AND  FASCIA. 


Ft.-:. 


mMdM  of  tb«  noni  of  tte  Uf; 


the  anterior  ^rlace  of  the  muscle  at  the  hiwer 
third  of  the  leg.  After  pa.«in;:  through  tho  inner- 
most compartment  of  the  anterior  annular 
nii'nt.  it  is  inserted  into  tht-  inner  and  iiiidt  r  sur- 
face of  the  internal  cuneiform  houe  and  base  of 
the  metatareal  IxnM  of  the  great  toe.  [The  amitt- 
lar  Ii;:anK'nt  holds  the  tendon  of  this  muscle  veiy 
Inust  lx .  and  so,  if  the  model  stands  on  one  lefj. 
the  tendon  constantly  spriugH  into  strong  relief  at 
the  ankle  in  the  effort  to  maintain  the  equiKbriam 
of  the  body.  This  reversed  action  from  Oelow  n|>- 
ward  is  very  niarkc'(l  in  all  the  muscles  extcndinir 
from  the  leg  to  the  foot,  and  should  be  utiticed  in 
the  case  of  each  one.] 

Hklations. — Y\\  \u  irnfi'n'or  nurfttrf-  with  tlie 
fascia  and  with  the  annular  ligament  :  by  its  pos- 
terior surface  with  the  interosseous  membrane, 
tibia,  ankle-joint,  and  inner  side  of  the  tarsus: 
this  surface  also  overlaps  (he  anterior  til<ial  ves- 
sels and  nerve  in  the  upper  part  of  the  leg ;  by 
its  inner  ntrfaee  with  the  tibia ;  by  its  outer  stir* 
faee  with  the  Exten.s^ir  longus  digitorum  and  Ex- 
tensor propriiis  poIUcis,  and  the  anterior  tibial 
vesaels  and  nerve. 

The  Bxttnaor  paroprioA  poUida  is  a  thin, 
elongated,  and  flattened  muscle  .situated  between 
the  Tibialis  anticus  and  Extensor  longus  digito- 
rum. It  arises  irom  the  anterior  surface  of  the 
fibula  for.  about  the  middle  two^fourths  of  its 
extent,  its  origin  being  internal  to  that  of  the 
Extensor  longus  digitorum;  it  also  arises  from 
the  interosseous  membrane  to  a  similar  extent. 
The  fibres  pass  downward,  and  terminate  in  a 
tendon  which  occupies  the  anterior  border  of  the 
muscle,  ^)asses  through  a  distinct  compartment  in 
the  hontcmtal  pwtion  of  the  annular  ligament, 
crosses  the  anterior  tibial  vessels  near  the  bend 
of  the  ankle,  and  is  insert<'<l  into  the  base  of  the 
last  phalanx  of  the  ^reat  toe.  OpjMKsite  the  metar 
tarso-phalungeal  articulation  the  tendon  gives  off 
a  thin  prolongation  on  each  side  which  covers  the 
surface  of  the  joint.  [This  tendon  also  can  be 
easily  perceived  at  the  ankle  and  on  the  dorsum 
of  the  foot  by  strongly  extending  the  great  toe.] 

Rki.atiovs. — ^T?v  its  aiiti'rinr  border  with  the 
fascia  and  the  anterior  annular  ligament;  by  it« 
posterior  harder  with  the  interosseous  membrane, 
fibula,  tibia.  anlcle>joint,  and  Extensor  brevisdigi* 
torom;  by  its  o»/cr  ></»/<■  with  the  Exfeiisor  longus 
digitorum  above,  the  dorsailis  pedis  vessels  and  an- 
terior tibial  nerve  below:  bj  its  inner  tide  with 
the  Tibialis  anticus  and  the  anterior  tibial  vessels 
above. 

The  Extenaor  lonjrus  diffitorum  is  an  elon- 
gated, flattened,  semipennifbrm  muscle  situated  the 

most  externally  of  all  the  muscles  on  the  fore  part 
of  the  leg.    It  arises  from  the  outer  tuberosity  of 
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[Fig.  3^10. 


the  tibis,  from  the  upper  three-fomths  of  the  anterior  sur&ce  of  the  shaft  of  the 
fibula,  finom  the  intertMBeous  membraiie  and  (lee})  ^^urfuc-e  of  the  fax-ia,  and  from 
the  intermuscular  septa  bctwoon  it  and  the  Til»ialis  aiiticus  on  the  inner  and  the 
Ptrnnei  on  the  outer  side.  Tlie  tendon  enters  a  eaiuil  in  the  aiiniihir  ligament :  with 
the  Peroneus  tertius  divides  into  four  slipH  which  run  across  tlie  durf^uui  of  the  foot 
ud  are  inserted  into  the  second  and  third  phalanses  of  the  four  lesser  toes.  The 
mode  in  which  the  tendons  are  iiiserte<l  is  the  foUowing:  the  three  inner  tendons 
opposite  the  nietatarso-phalangeal  articulation 
are  joine<l  on  their  outer  side  by  a  tendon  of 
the  Extensor  brevis  digitorum.  They  all  re- 
eeire  a  fibrous  expansion  from  the  Interossei  and 
Lambricales,  and  then  spread  ml  into  a  broad 
tponeurosis  which  covers  the  dorsal  surface  of 
the  first  plialaiix  :  this  aponeurosis  at  tlie  articii- 
latiun  of  the  first  with  the  second  phalanx  di- 
vides into  three  — a  middle  one,  which  is 
inserted  into  the  rase  of  the  second  phalanx, 
and  two  lateral  slips,  which,  af^er  uniting  on  the 
(inr>a]  surface  of  the  second  phalanx,  are  con- 
tiniu'tl  onward,  to  he  inserted  into  tlie  base  of 
the  third.  [Standing  on  one  foot  will  show  this  8 
tendon  well.J 

Relations. — By  its  anterior  twrface  with 
the  fiLscia  and  tiie  annular  liijament;  bv  its 
pojtttrior  Hurf'ticr  witli  tlie  fibula,  interosseous 
tueuibraue,  ankle-joint,  and  Extensor  brevis 
digitonun ;  by  its  Miner  mde  with  the  Tibialis 
anticus,  Extensor  proprins  poltids,  jand  ante-  o 

rior  tibial  vessels  and  nerve  ;  by  its  <wter  i«2e  ^         S'^?Jl^s*"l^s  to  the  Upp^ 

.  .1         r>  1  11-  (Heath,  from  BtoiiidJ:  l,TlWB!l»po«tlcu»:  2, 

lltn  the  1  eroneus  loti^nis  and  t>revis.  TibiaUt»nticuK:  ».  Flexor  InnKUsdlgitomtn  : 

The  Peroneus  tertiua  is  a  jmrt  of  the  Ex-  ipKr'v.'r.ir?..  i.'^i'Sl 
tensor  longus  digitorum,  and  might  be  described  '  rimunris:  «.  ivr... 

as  its  fifth  tmdon.  The  fi  bres  Monging  to  this 
tendon  arise  firom  the  lower  fourth  of  the  ante- 
rior .surface  of  the  fibula,  from  the  l<»wer  part 
of  the  interos.seous  membrane,  ami  from  an  in- 
termuscular septum  between  it  and  the  I'eroueus  brevis.  The  tendon,  alter  jia-s^^ing 
throngh  the  same  canal  in  the  annalar  ligament  as  the  Extensor  longus  digitorum, 
is  inserted  into  the  dorsal  surface  of  the  base  of  the  metatarsal  bone  of  the  little  toe 
on  its  inner  side.    This  muscle  is  sometimes  wantin<r. 

Nerve.<. — These  muscles  are  supplied  by  the  anterior  tiliial  lu'rve. 

Actions. — The  Tibialis  anticus  and  l*eroneu8  teriius  aie  the  direct  ilexoi's  of 
the  tanas  upon  the  1^;  the  former  muscle,  firom  the  obliciuity  in  the  direction  of 
its  tendon,  raises  the  inner  border  of  the  foot  [a.s  in  talipes  vani>]  :  and  the  latter, 
:ictin;i  with  the  Peroneus  brevis  and  longus,  draws  the  outer  border  of  the  foot 
u])V%ard  and  the  sf)le  outward.  The  Exten.nor  lonjius  (liL'itortini  and  Extensor  pro- 
pria£  poUicis  extend  the  phalanges  of  the  toes,  and,  continuing  their  action,  ilex  the 
tanas  upon  the  leg.  Taking  their  fixed  point  fivm  below  in  the  erect  posture,  all 
these  muscles  serve  to  fix  the  bonc>s  of  the  leg  in  the  perpendicular  position  and 
give  ineraased  strength  to  the  ankle-joint. 


neu.H  Kiiijrii'" :  f.  i«i'-<frior  ilMtil  Vl•^M.■ls  himI 
nervf  ;  VK  F  K  xur  loimiis  iwllicis;  11,  rxtenml 
l^llplll•n<)lI^  ami  In•r^l  ;  1'.'.  Soli-ti-^  with 

fil'n>ii>  itilt  r-i  clii'ii  ;  I't.  |m' rutuMl  \  iv-fl;- :  U, 
Ottntroi'iii'iiiius  ii'Uler  bull);  \b,  comiiiuni* 
peronel  nerve.] 


POBTBBIOB  TeBIO-FIBXTLAB  RbOION. 

DiwedUm  (Fig.  337). — Make  a  vertical  incision  along  the  middle  line  of  the  back  of  the  leg 
horn  the  lower  part  of  the  popliteal  space  to  the  heel,  eonneoting  it  below  by  s  tnuiMverse  incis* 
ion  extending:  Ih  Iwim  m  tho  two  malleoli}  the  flaps  of  integument  being  removed,  the  fiMsia  and 
■luecieg  tfhould  be  examined. 
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MUSCLES  AND  FASCIJE, 


The  miuoles  in  this  region  of  the  le;;  arc  subdivided  into  two  Inyors,  siiporficial 

and  deep.  The  superticiai  la^  er  constitutes  a 
*powerfbi  mtuetiUr  man,  forming  th«  calf  uS 
the  leg.  Their  large  sixc  is  one  of  the  roost 
characteristic  features  <if  the  muscular  apjia- 
ratu!>  iu  uiau,  uud  bears  a  direct  cunnectiuu 
with  his  ordinary  attitude  and  mode  of  pro- 


Superfivinl  Laijer. 
Gastrociu'inius.        Sulcus.  Plautaris. 

The  G^astroonemiuB  is  the  most  supcrticial 
muscle  and  fonn?  the  greater  part  of  the  calf. 
It  arises  by  two  heads,  which  aie  oonnect^'<l  tu 
the  condvies  of  the  feiinir  l>v  two  strour;  flat 
tendons.  The  inner  head,  the  larger  and  a  \\\r 
tie  the  more  posterior,  arises  from  a  depression 
at  the  upper  and  hack  part  of  the  inner  Oon> 
dyle.  The  outer  head  arises  from  the  Jippcr 
and  hack  part  of  the  external  condyle  immedi- 
ately above  the  origin  of  the  PopUteos.  Both 
heads  also  arise  hv  a  few  tendinous  and  flefhy 
fibres  from  the  ridges  which  are  continued  uj>- 
ward  from  tlie  condyles  to  the  linea  aspera. 
Each  tendon  spreads  out  into  an  aponeuroeis, 
which  covers  the  posterior  surface  of  that  por- 
tion of  the  muscle  to  which  it  belongs,  that 
covering  the  inner  head  being  longer  and 
thicker  than  die  outer.  From  the  anterior 
surface  of  these  tendinous  expansions  muscular 
fibres  are  given  off.  The  fibres  in  the  median 
line,  which  correspond  to  the  accessory  portioiw 
of  the  muscle  derived  from  the  bifuraations  of 
the  linea  aspera,  unite  at  an  angle  »ipon  a  me- 
dian tendinous  raphd  below ;  the  remaining 
fibres  converge  to  the  posterior  surfiwe  of  an 
aponeurosis  which  covers  the  under  surfiw^  of 
the  muscle,  and  this,  gradually  contracting, 
unites  with  the  tendon  of  the  Sulcus  and  foruus 
_  with  it  the  tendo  Achillis. 

f  2115/ if  ]      m  \k  Rklations. — By  its  Hitprrfi'-itil  Hiirf'irr  with 

t«l   \—  r#«rf»»*  -y     the  fascia  of  the  leg,  which  separates  it  from  the 
iuHw«M«*  saphenous  vein  and  nerve;  by  its  thep 

surfarc  with  the  posterior  ligament  of  the  knee- 
joint,  tlie  Po|>liteu<.  Suleiis.  IMantaris.  |>opliteal 
vessels,  and  internal  popliteal  nerve.  The  ten- 
don of  the  inner  head  corresponds  with  the  beck 
part  of  the  inner  condyle,  from  which  it  is  sep- 
arated hy  a  synovial  bursa  which  in  some  ea^es 
communicates  with  the  cavity  of  the  knee-joint. 
The  tendon  of  the  outer  head  contains  a  sesamoid  fibro-cartilage  (rarely  osseous) 
where  it  plays  over  the  corre^tponding  outer  condyle,  and  one  is  occasionally  found 
in  the  tendon  of  the  inner  head. 

The  Oastrocnemiua  •hould  be  divided  acroe«  just  below  its  origin,  and  turned  downward  in 
order  to  ezpoee  the  next  miuelei. 


V 

! 


Miucles  of  the  back  of  the  Leg,  superflcial 
layer. 
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The  Soleus  is  a  broad  flat  muscle  situated  imiuediately  bcueath  the  preceding. 
It  has  received  itg  name  from  its  resemblance  in  shape  to  a  sole-fish.    It  arises  by 

tendinous  fibres  from  the  back  part  of  the  head  <>f  the  fibula  and  from  the  upjwr 
third  iif  the  jiosit  iiur  surfaco  (if  its  shaft,  from  the  oblique  line  of  the  tibia,  and 
from  the  middle  third  of  its  internal  border;  some  fibres  al;io  arise  from  a  ten- 
dinoQS  arch  placed  between  the  tibial  and  fibular  origins  of  the  muscle,  beneath 
which  the  posterior  tibial  vessels  and  nerve  jiass.  The  fibres  pass  backward  to  an 
ajMineurosis  which  covers  the  posterior  !<nrface  oi'  the  musrli'.  aii'l  this,  gnidually 
becoming  thicker  and  narrower,  joins  with  the  tendon  of  the  iiastrocnemius  and 
forms  with  it  the  teodo  Achillis. 

Relations. — By  it>  xitpi-rficial  nurfaiu-  with  tlie  tJa.'^trocru'iuiiis  and  Plant ari.-< ; 
by  its  deep  surface  with  the  Flexor  longus  digitorum.  Flexor  longus  pollicis.  Tibia- 
lis posticus,  and  posterior  tibial  vessels  and  nerve,  from  which  it  is  separated  by  the 
transverse  intermust^ular  septum  or  deep  traoflTerse  fascia  of  the  leg. 

Till-  Tendo  Achillis,  tin-  cnmninn  tendon  of  the  (lastrncnrmin^  and  Snlcns.  is 
the  thickest  and  strongest  tendon  in  the  bod^.  it  is  about  six  inches  in  length, 
and  foiraad  by  the  junction  of  the  aponeurosis  of  the  two  preceding  muscles.  It 
oommttwes  about  the  'roiddl*'  of  ihr  but  receives  fleshy  fibres  on  its  anterior 
stirface  nearly  to  its  lower  end.  (iradually  becoming  contracted  Vh-Idw,  it  is  inserted 
into  the  lower  part  of  tlie  posterior  suriace  of  the  os  caicis,  a  synovial  bursa  [Fig. 
277,  p.  857]  being  interposed  between  the  tendon  and  the  upper  part  of  the  tube- 
rosity. The  tendon  spreads  out  somewhat  at  its  lower  end,  so  that  its  narrowest 
part  is  Hstially  about  an  inch  and  a  half  almve  its  insertion.  The  tenihm  is  coveretl 
by  the  fascia  and  the  integument,  and  is  separated  from  the  deep  muscles  and  vessels 
by  a  considerable  intenraTfiUed  up  with  areolar  and  adipose  tissue.  Along  its  outer 
side,  but  suj>erficial  to  it,  is  the  external  saplu  nous  vein.  [This  tendon  can  be  well 
?'tu<iied  in  almost  any  |>osition  of  the  leg:  standing  on  tij>-toc  makes  it  most  tense 
and  prominent.  It  is  made  concave  posteriorly  by  the  posterior  annular  ligament. 
The  model,  standing  on  ti|)-tof.  shows  both  the  large  muscles  of  the  calf,  so  that 
they  can  be  differentiated.    The  two  bellies  of  the  (Jastr-  r  TK  rriius  can  be  ili<tin- 

fuishtd.  and  their  difference  of  development  and  level  well  seen,  the  inner  one 
eing  the  stouter  and  longer.    The  Soleus  shows  on  both  sides,  its  fibres  extending 
down  far  below  those  of  the  Gastrocnemius.j 

The  Plantaris  is  an  extremely  diniinutive  nniscle  placed  between  the  Gastr«i- 
enemiud  and  Soleus,  and  remarkable  for  its  long  and  delicate  tendon.  It  arises 
from  the  lower  part  of  the  outer  bifttreation  of  the  linea  aspera  and  from  the  pos- 
terior ligament  of  the  knee-joint.  It  forms  a  small  fusiform  belly  about  three  or 
four  inches  in  lenjrfh.  terminarin;:  in  a  long  slender  tendon  which  crosses  oblifjuely 
between  the  two  muscles  of  the  calf,  and,  running  along  the  inner  border  of  the 
tendo  Achillis,  is  inserted  with  it  into  the  posterior  part  of  the  os  calcis.  This 
muscle  is  occasionally  double,  and  is  sometimes  wanting.  Occasionally,  its  tendon 
is  lost  in  the  internal  annular  ligament  or  in  the  fascia  of  the  leg. 

Nerves. — These  muscles  arc  supplier!  by  the  inieinal  popliteal  nerve. 
ArTioNS.— The  muscles  of  the  calf  possess  great  power,  and  are  constantly 
called  into  use  in  ?tanilini:.  walking,  dancing,  and  leaping:  hence  the  large  size 
they  usually  present,  in  walking,  these  muscles  «lniw  powerfully  upon  the  os  calcis, 
raiung  the  heel,  and  with  it  the  entire  body,  from  the  ground ;  the  body  being  thus 
supported  on  the  raised  foot,  the  opposite  limb  can  be  carried  forward.  In  stand- 
iniT,  tlie  Soleus.  takinir  it>  fixt  >l  puint  rii>ni  i;elo\v,  steadies  the  leir  njK>n  the  foot 
and  prevents  the  body  from  falling  forward,  to  which  there  is  a  constant  tendency 
from  the  superincumbent  weight.  The  Gastrocnemius,  acting  from  below,  serves  to 
flex  the  femur  upon  the  tibia,  assisted  by  the  Popliteus.  The  Plantaris  is  the  rudi- 
ni(  rit  of  a  large  nms<  le  which  exists  in  some  of  the  lower  animaki  and  serves  as  a 
tensor  of  the  plantar  fascia.  , 
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Flexor  lon<;us  digitorum. 
Tibialis  |>ustinis. 


4 


Popliteus. 

Flexor  longus  pollicis. 

J}i*»eeiim,—DetMch  the  Soleiu  from  it«  attachment  to  the  fibnla 
and  til>ia,  and  tarn  it  downward,  when  the  deep  layer  of  maielet » 
exposal,  coverol  by  the  dMp  transvorse  fwc'in  of  the  le<r. 

Tlio  Deep  Tranflveree  Faacia  of  the  Icir  is  a  l>nt!i«l, 
transverse,  intermuscular  septum  iutcr|>uHed  between  the 
rapwficial  and  deep  muscles  in  tbe  posterior  dbio-fibular 
region.  On  each  side  it  is  connected  to  the  margins  of  the 
tibia  and  fibula.  Above,  where  it  covers  the  Popliteus.  it 
is  thick  and  dense,  and  receives  an  expansion  from  the 
tendon  of  the  Seniimembninosus ;  it  is  thinner  in  the  mid- 
dle (if  the  leu;  but  In-low,  where  it  covers  the  tend<tns  pass- 
ing behind  the  malleoli,  it  is  thickened.  It  is  continued 
onward  in  the  interval  between  the  ankle  and  the  heel, 
where  it  covers  the  veflsels,  and  m  blended  vith  the  inter- 
nal annular  ligament. 

This  faacia  ahould  now  be  lemoved,  comnendiig  front  below 
opposite  the  tendona,  and  detaebing  it  Aroin  the  muadea  in  the 
direction  of  thiir  flbns. 

The  Popliteus  is  a  thin,  flat,  triangular  muscle 
which  forms  part  of  the  floor  of  the  popliteal  space, 
and  is  covered  by  a  tendinous  expansion  derive<l  from 
.  the  Semimembranosus  muscle.    It  arises  by  a  strong 

/tF^ffl  ''If^^    tS' "H  ^^''''h>n  about  an  inch  in  lon^'th  frnni  a  dcfji  il<  ]>res- 

r/p^'lf        /'/(u.v    iW     sion  on  the  outer  side  of  the  external  condyle  of  the 

femur  and  from  the  posterior  ligament  of  the  knee-joint, 
and  is  inserted  into  the  inner  two-thirds  of  the  triangu- 
lar surface  above  the  obliipie  line  on  the  jMistcrior  sur- 
face of  the  shaft  of  the  tibia,  and  into  the  tendinous 
expansion  covering  the  snrfiice  of  the  mnacle.  The 
tendon  of  the  muscle  is  covered  by  tbat  of  the  Hiceps 
and  the  external  lateral  ligament  of  the  knee-joint :  it 
grwves  the  outer  surface  of  the  external  semibmar 

to  iMK,  .  cartil^e,  and  is  inTested  by  the  synovial  membrane 

^'  ■^i^^-^iff  of  the  knee-joint. 

'*  /wi<  ri  miu  Relations. — By  its  nii/K'rfiridl  surface  with  the 

fiiscia  above  mentioned,  which  se|>arates  it  from  the 
Gastrocnemius,  Plantaris,  |Mipliteal  vessels,  and  inter- 
nal po]tliti';i]  ii'TNi';  bv  its  (//'.y  Murfd'-r  with  tbe 
superior  tibio-tibular  articulation  imd  back  of  the 
tibia. 

The  Flexor  longrus  pollioia  is  situated  on  the 
fibular  side  of  tbe  le;i,  and  is  fhi-  most  sufK-rficial 
and  largest  of  the  three  next  muscles.  It  arises 
from  the  lower  two-thirds  of  the  posterior  snrftee  of 
the  shaft,  of  the  fibida.  with  the  exception  of  an  inch 
at  its  lowest  part;  from  the  lower  part  of  tin-  inter- 
osseous membrane ;  from  an  intermuscular  septum  be- 
tween it  and  the  Peronei  externally;  and  fVom  the 
fascia  covering  the  Tibialis  piwticM>.  Tbe  fibres  pass 
obliquely  downward  and  backward,  and  terminate  round 
a  tendon  which  occupies  nearly  the  whole  length  of  the 
posterior  surface  of  the  muscle.  This  tenclon  p.as.4e8 
through  a  groove  on  the  posterior  sur&ce  of  the  tibia  external  to  that  for  the  Tibi> 


•  r,  ifr  I  c  . 
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MuiOles  of  ihe  Bark  of  tbe  Leg, 
deep  layefs. 
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alis  p*)sticus  am]  Flexor  lonjiis  digitonim  :  it  thon  pasfes  tlimnpli  nnotlit  r  ;;n)ove 
on  the  posterior  surtace  of  the  adtragaltu,  aud  a  third  groove,  beneath  the 

leswr  prooem  of  tlie  os  cakis,  into  the  wle  of  the  root,  where  it  runs  fonrard  be- 
tw(H*n  the  two  heads  of  the  Flexor  brevia  poUiciii,  and  is  inserted  into  the  huse  of 
the  IrtJit  phalaiix  of  the  £»r<vit  toe.  The  ^rroovef  in  the  nr>trnjmbi'«  niid  o«  onlris  wliich 
contain  the  tendon  of  the  niuscle  are  converted  hy  tendinous  fibres  into  distinet 
eannb  lined  by  synovial  membrane;  and  as  the  tendon  crosees  the  nole  of  the  foot 
it  is  (  (fniu'cttMl  to  tlie  common  flexor  by  ;i  tendinous  slip. 

KeLATIons. — I5v  its  superficial  )<urfare  with  the  Solctis  and  tendo  Aeliiili?;,  tmm 
which  it  is  »ejmruted  by  the  deep  tninsverye  fa-seia ;  l>y  it.s  deep  surface  witli  tbe 
fibiils,  Tibialis  posticus,  the  peroneal  veseels,  tbe  lower  part  of  the  interoeaeoas 
nu'inbrane,  and  the  ankle-joint;  by  its  outer  honirr  with  the  IVnuiei ;  by  its  tVtfi^ 
border  with  the  Tibialis  |x>sticus  and  posterior  tibial  vessels  and  nerves. 

The  Flexor  longua  d^tortun  {perforau»)  is  situated  on  the  tibial  side  of  the  leg. 
At  its  origin  it  is  thin  and  pointed,  but  gr.ulunlly  im  rotges  in  size  as  it  descends. 
It  ;ui<e«  from  the  posterior  surface  of  the  >lKift  of  the  iiimuili;iTt  l v  liclow  the 

obliuue  line,  to  within  three  inches  of  its  extremity  internal  to  tbe  tibial  origin  of 
the  Tibialis  posticus ;  some  fibres  also  arise  from  the  intermuscular  septum  between 
it  iti'l  tlie  Tibialis  posticus.  The  fibres  temiinate  in  a  tendon  which  runs  nearly 
tlu'  wliulc  Icjitith  of  the  postorior  surface  of  the  nniscli-.  Tliis  tctiflon  passes,  behind 
the  malleolus^  in  a  groove  common  to  it  and  the  Tibialis  posticus,  but  separated  from 
the  latter  by  a  fibrons  septum,  each  tendon  beini;  contained  in  a  special  sbeatb  lined 
by  ;i  separate  synovial  membrane.  It  tlirn  jia^scs  oblirjuely  forward  and  outward 
beneath  the  arch  of  the  os  caleis  into  the  sole  nt"  tlu^  fn<<t  fFt;r.  •»44,  p.  VJl),  where, 
crossing  superficial  to  the  tendon  of  the  Flexor  longus  pollicis.'  to  which  it  is  con- 
nected ny  a  strong  tendinous  !>lip,  it  becomes  expanded,  is  joined  hy  the  Flexor 
accessorius.  and  firially  <iivides  into  four  tendnn^.  which  are  inserted  into  the  bases 
of  the  last  phalanges  of  the  four  lesser  toes,  each  tendon  pas.sing  through  a  fissure  in 
the  tendon  of  the  Flexor  brevis  digitorum  opposite  the  mi<ldle  of  the  first  phalanges. 

Kelatio.x.s, — fn  tie  leg,  by  its  superficial  surface, the  Sob  us  and  the  pos- 
terior tibial  vessels  and  nerve,  from  which  it  is  .separated  by  tht-  ilt  rp  transverse 
fiuK:ia;  by  its  deep  mrface  with  the  tibia  and  Tibialis  posticus.  In  the  fot)t  it  is 
covered  by  the  Abductor  pollicis  and  Flexor  brevis  digitonimf  and  crosses  super- 
ficial to  the  Flexor  longus  |iollicis. 

Tlio  Tibialis  posticus  lies  between  tbe  two  precedinjr  mtiscles.  nnil  h  the  most 
deeply  seated  ot  all  the  muscles  in  the  leg.  it  couituences  above  by  two  pointeil 
processes  sepamted  by  an  ansular  interval,  through  which  tbe  anterior  tibuil  vessels 
pass  forward  to  the  front  of  the  leg.  It  arises  from  the  whole  of  the  posterior  sur- 
face of  the  interosseous  inenibrane,  exco|)ti!iir  its  Inwist  part;  from  the  posterior  sur- 
face  of  the  shaft  of  the  tibia,  external  to  the  Flexor  longus  digitorum.  between  the 
commencement  of  tbe  oblique  line  above  and  the  middle  of  the  external  border  of 
tlif  bone  below  ;  and  from  the  uj)per  two-tliinls  of  tbe  internal  siMTacc  nf  the  fibula; 
some  fibres  also  arise  from  the  deep  tninsverse  fiii^cia  and  from  liit?  inteniiuscular 
septa  separating  it  from  the  adjacent  muscles  <ni  each  side.  This  muscle,  in  the 
lower  fourth  of  the  leg.  piu^ses  in  firont  of  the  FK  .xdr  longus  diniiorum,  terminates 
in  a  tenflnn  wliidi  pas^rs  tbrtiiijjb  a  ltoovc  liehiud  the  inner  iiiall<  nlu<  with  tbe  ten- 
don of  that  muscle,  but  cnclose<l  in  a  separate  shrath  ;  it  then  pa^^cs  through  another 
sheath  over  the  internal  hileral  ligament  and  beneath  the  inferior  calcaneo-scaphoid 
lig^ent,  and  is  inserted  into  the  tuberosity  of  the  scaphoid  and  internal  cuneiform 
boiif-i.  The  tendon  of  this  muscle  contains  a  sesanidiil  bone  near  its  in«*Ttion.  and 
gives  ofi  fibrous  expansions,  one  of  which  passes  backwanl  to  the  sustentaculum  tali 
of  the  OS  caleis,  others  outward  to  the  middle  and  external  cuneiform  and  cuboid, 
and  some  forAvanl  to  the  ba.«*es  <>f  (he  second,  third,  and  fourth  metatarsal  bones 
(Fig.  345.  p.  4*J2).  [The  tendon  of  this  muscle  can  be  felt  just  above  its  insertion 
on  strongly  inverting  the  foot,  especially  if  it  be  resisted.] 

Relations. — By  its  superficial  nafaee  with  the  Soleus  and  Flexor  longus  digi- 

*  Thai  U,  in  order  ofiliwectipn  of  the  wle  of  the  foot. 
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tornm.  the  posterior  tibial  veascli*  and  nerve,  and  the  peroneal  vessi  Is.  from  wliieh 
it  is  separated  by  the  deep  transverse  fascia;  by  its  dee^  mrface  vitii  the  inter- 
oiseous  ligamentf  the  tibia,  fihidm  and  ankle-joint. 

Nerves. — ^The Poplitens  ie  supplied  by  the  intenutl  popliteal  nerve;  the  remain- 
ing muscl^  of  this  p;roup  by  the  poftcrior  tibial  nerve. 

AcTKxib. — The  ropliteus  assists  in  Hexing  the  leg  upon  the  thigh  ;  wlien  the  leg 
is  flexed  it  will  rotate  the  tibia  inward.  l%e  Tibialis  posticmi  is  a  direct  extensor 
of  the  tarsus  upon  the  leg;  actin;r  in  con jiiDctinii  with  tlie  Tibialis  anticns,  it  turns 
the  ?nlo  of  the  foot  inward  ^as  in  ialipe.s  varus],  ania^ronizinf;  the  Peroneus  longus, 
whieli  turns  it  outward.  Ihe  Flexor  longus  digii(jrum  and  Fkxor  longus  p>liicis 
are  the  direct  flexors  of  the  phalanges,  and.  continuing  their  action,  extend  tne  foot 
upon  the  Ir^r :  fhov  assist  tlic  Gastrocnemius  and  SoIcih  in  extemlini:  flu-  four,  a-  in 
the  act  of  walking  or  in  standing  on  tiptoe.  In  coDse<j[uence  of  the  oblique  direction 
of  the  tendon  of  the  long  flexor  the  toes  wotild  be  drawn  in^rard  were  it  not  for  the 
Flexor  accessorius  mu.«(  U'.  which  is  inserted  into  the  outer  sidi-  <>f  jt.s  tt  iidun  and 
draw?  it  tn  the  middle  line  ot"  the  f<x>t  during  its  action.  Takiiiir  their  tixcnl  point 
from  the  foot,  these  muscles  Herve  to  maintain  the  upright  posture  by  steadving  the 
tibia  and  fibula  perpendicularly  upon  the  ankle*joint.  They  also  serve  to  rMse  these 
bones  from  the  oblique  poeition  they  assnine  in  the  stooping  poeture. 

Fibular  Rboion  [Fi^  829, 342,  945  and  278.  p  359] 

Peroneus  longus.  Peroneus  brevis. 

ffi.t.H.-rtion. — Tho8o  muscles  arc  roadily  exposed  by  removing  the  ftfld*  oovertng  tlieir  turfiwe, 
from  below  upwani,  in  the  line  of  direction  of  their  fibres. 

Tlie  Peroneus  lonptis  is  situated  at  tlir  upper  part  rif  the  i>uter  side  of  the  le^r. 
and  IS  the  more  superhcial  of  the  two  muscles.  It  arisen  trom  the  head  and  upper 
two-thirds  of  the  outer  surface  of  the  shaft  of  the  fibula,  from  the  deep  surftce  of  the 
fiMcia,  and  from  the  intermuscular  septa  between  il  and  the  muscles  on  the  front  and 
tho!*o  on  the  haek  of  the  le?.  It  tennmat^'j  in  a  long  tentlon  which  passes  behind 
the  outer  malleolu.s  in  a  groove  common  to  it  and  the  Peroneus  brevis,  the  gitwve 
being  converted  into  a  canal  by  a  fibrous  band  and  the  tendons  invested  bT  a  com- 
mon synovial  membrane;  it  is  then  reflected  obliiiuely  forward  across  the  outer 
side  of  the  os  calcis,  being  contained  in  a  separate  fibrous  sheath  line«l  by  a  pro- 
longation of  the  synovial  membrane  from  that  which  lines  the  gnmve  behind  the 
malleolus.  Having  reuche^l  the  outer  side  of  the  cuboid  bone,  it  runs  in  a  groove 
on  the  under  surfiice  of  that  bone,  which  i>  converted  into  a  e-.tnal  1«y  tlir  jou^:  cal- 
uaueo-cuboid  ligament,  and  is  lined  by  a  synovial  membrane :  the  tendon  then  crosses 
obliquely  the  sole  of  the  foot^  and  is  inserted  into  the  outer  side  of  the  base  of  the 
metatarsal  hone  of  the  great  toe  and  the  internal  cuneiform  bone.  Occasionally  it 
sends  a  slip  »o  tin-  lia'^e  of  the  second  metatarsid  bone.  The  tendon  ch:tiigt*s  its 
direction  at  two  points :  hrst,  behind  the  external  malleolus;  secondly,  on  the  outer 
side  of  the  cuboid  bone ;  in  both  of  these  situations  the  tendon  is  thiclcened,  and  in 
the  latter  a  sesamoid  bone  is  usually  developed  in  its  substance.  [Standing  on  one 
le;j:.  the  tendon  of  this  mtisele  <*an  bp  seen  sprin-jinir  into  strong  relief  at  the  ankle 
as  the  model  strives  to  muiutain  iiis  equilibrium  and  hold  the  leg  in  position  over 
the  foot.    Its  action  in  eversion  of  the  foot^mte  can  be  especially  well  appreciated.] 

Relation?!. — By  its  mperfwutl  nurftwe  with  the  fascia  and  integument :  by  im 
</.'e/>  surface  with  the  fibula  and  Peroneus  brevis,  as  calcis.  and  cuboid  bone:  by 
its  anterior  border  with  an  intermuscular  septum  which  intervenes  between  it  and  the 
Extensor  longus  digitorum  :  by  its  posterior  border  yi\\\\  an  intennu.'^cuhir  septum 
whicli  >e]>;irar'  ^  '••  tVoin  tIh-  Solfiis  alni\r  and  (lie  Flexor  loniru*'  polliris  ln-ln\i-. 

The  Peroueuis  brevis  lies  beneath  the  Peroneus  longus,  and  is  shorter  and  smaller 
than  it.  Tt  arises  from  the  lower  two-thirds  of  the  external  8tti>face  of  the  shaft  of 
the  fibula,  internal  to  the  Peroneus  longus,  and  from  the  internm.ncular  septa  sepa- 
rating it  from  the  adjacent  muscles  on  the  front  and  back  part  of  the  leg.  The  fibree 
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pa.'is  vortically  down  war  I  .\ui\  temiinatf  in  :i  tcntlnn  wliirh  runs  in  froiit  of  that  of 
the  precediDg  muscle  through  the  same  groove,  behind  the  cxtcrual  malleolus,  being 
contained  in  the  Mune fibrous  sheath  and  lubricated  by  the  same  synovial  membrane; 
it  tiu  ti  |);iH.se8  through  a  sepunate  sheath  on  the  outer  side  of  the  o8  calcic,  above  that 
for  thf  tendon  of  th(>  Pcroneus  longus,  and  is  finally  inserted  into  the  donal  sur&ce 
of  the  baae  of  the  metatarsal  bone  of  the  little  toe  on      outer  side. 

RblatIONB.— By  its  m^erfidal  mrfaee  with  the  Penmeus  lofigus  and  the  fascia 
of  the  kg  and  foot;  by  its  deep  mtufaee  with  the  fibula  and  onter  aide  of  the 
OB  oalcis. 

Nerves. — The  Peroneus  lonsruj*  and  brevis  are  supplied  by  the  musculo-cuia- 
neoos  brandi  of  the  external  popliteal  nerve. 

AcTloxs. — The  Peroneus  lougu.s  and  brevis  extend  the  foot  upon  the  leg  in  con- 
jtinction  with  the  Tibialis  postieus.  anta;:onizing  the  Tibialis  unticus  and  Peroni'us 
icrtius,  \\  luch  uix'  flexors  of  the  foot.  'J'liu  i'eroneus  longus  also  everts  the  sole  of 
the  foot :  hence  the  extreriu-  <  vi  rsion  occasionally  observed  in  fracture  of  the  lower 
end  of  the  filjula.  wIkto  tliat  lionc  offiLTS  no  resistance  to  tlic  nction  nf  tI  I^  iniiisrle. 
Tftkinjg  their  fixed  point  below,  the  Peronei  serve  to  steady  the  leg  upon  the  foot. 
This  IS  specially  the  case  in  standing  upon  one  leg,  when  the  tendency  of  the 
superincumbent  weight  is  to  throw  the  leg  inward :  the  l*eroneus  longus  (»vercomes 
tins  tendency  by  drawing  on  the  outer  side  of  the  leg,  and  thns  maintains  the  per* 
pendii  ular  direction  of  the  limb. 

Surgrical  Aoatomy. — The  otuclfnt  fihoulil  nttw  t-mipidi'r  tlir  |M»!>ititm  (»t'  tlu  tendons  oi  the 
varioui*  niuscles  of  tfie  leg,  their  relation  with  the  ankle-joint  and  furnumdin^  hlood-ve».neln.  and 
e»p«ciallv  their  ac-tion  upoo  the  foot,  a»  their  rigidity  and  cotilractiou  give  ri»e  to  one  or  other 
Of  the  kinds  of  deformity  known  as  Huh-friot.  The  moot  simple  and  common  defonnitv.  and 
one  that  i«  rarely  if  ever  congenital,  is  the  taltjKs  etpthms.  tin-  hevl  U-ing  raised  V»v  rigidity 
Hn<l  eontnwtion  of  tiie  (fastrociieuiiuti  mnwle,  and  the  patient  walking  upon  the  hall  of*  the  fiwit. 
In  the  tnlip'-t  >;ini-*  tlu'  t'<x)t  is  forcihiy  adducted  and  the  inner  hide  of  the  h>1(>  ruisiHl,  Kouietinie* 
to  a  right  angle  with  the  ground,  hv  the  m'tion  of  ti)9  Tihialif*  antirus  and  po«ticoa.  In  the 
taliftfJt  vahjus  the  oiiti  r  edge  of  the  loot  is  raided  by  the  Peronei  mnscleN,  and  the  pntieni  walki 
on  the  inner  ankle.  In  the  fa'ipm  lalrmnits  the  toes  are  rai^e<l  hy  the  Extensor  mnscks,  the 
heel  is  depreK<5e<l,  and  the  patient  wnlkr«  ufiou  it.  Other  varietie**  of  defurniity  are  met  with,  m 
thr  f'ili/n'<  > ijiii  11,1-i'irHH,  e/jiiiif^-viilijiis,  and  (  /      whose  namc!<  sufficiently  in<]ieate 

their  nature.  Of  iliese.  the  talipes  e<|uino-varus  i-  thi-  iiio!*t  eoninion  i-ongenital  form  :  the  heel 
intaispd  by  the  tendo  Achillif.  the  inner  iHirder  of  tlx  lucit  drawn  upward  hy  the  Tihialiv  anti* 
euK,  the  antmor  twcHtbirda  twiMed  inward  bv  the  Tibialiit  poeti«u»,  and  the  arch  in<;reawd  by 
thi»  eontmrtion  of  tfie  plantar  fasda,  so  that  the  patient  walkx  on  the  middle  of  the  outer  horder 
cfthi'  f'Mit-  Fai  li  uf  the!*e  deformities  may  )h'  8nece»sfiill\  irlirxcil  f:ir>i  r  other  remedies  f.iil)  hy 
divi.-i(iii  of  ilie  oppfising  tendons  and  fai'oia :  lpy  this  iHuiiif  ilie  (iM.r  r"  _ain«  its  nro|>er  jKmiuon 
and  the  tendone  heal  by  the  orgnniialiMn  ot  lymph  thrown  out  l(«'t\M  i  ri  the  divided  ejids.  The 
operation  ie  eaaily  performed  b^r  pultinjf  the  contiuoted  tendon  unoii  tlic  stretch,  and  dividing  it 
bj  meana  of  a  narrow  Bharp-pninfced  knife  inaerted  hetween  it  and  the  akin. 

HnaoLBB  AMD  Fascha  of  tbb  Foot. 

The  fibrous  bamls  whirh  Mii'l  di>\\ii  tli'-  ti'inlon'.  in  fiont  i«f  nod  iK-hind  th'-  ankle  in  th'-ir 
paiwatfe  to  the  foot  sbtwld  now  l>e  examined :  they  arc  termed  the  annular  liuumfHtn.  and  are 
tbnTin  nnmbei^terin,  internal,  and  eateKnal. 

TIk-  Anterior  a mmlM  UgBment  consists  of  a  superior  or  vertical  {xirtiou, 

which  binds  down  tlip  pxtcnstir  tendon'*  as  they  descend  on  the  frnnt  of  thf  tihia 
and  fibula ;  and  an  inferior  or  honzontni  portion,  which  retuin.s  them  in  connection 
with  the  taraus,  the  two  portions  being  coonected  by  n  thin  intervening  layer  of 
fascia.  The  vertical  portion  is  attached  externally  to  the  lower  end  of  the  fibtila, 
internally  to  the  tibia,  and  above  is  contintious  with  the  fatscia  of  the  leg:  it  con- 
tains only  one  synovial  sheath,  for  the  tendon  of  the  Tibialis  antic-us.  the  other 
tendons^  and  the  anterior  tibia]  vessel  and  nerve  passing  beneath  it,  btit  without 
any  distinct  sheath.  The  horizontal  portion  is  attache*!  externally  to  the  upper 
surface  of  tlu»  os  calcis,  in  front  of  the  dej)ression  for  the  interosseous  ligament : 
it  passes  inward,  forming  a  strong  band,  which  encloses  the  Veronetis  tertius  and 
Extensor  longus  digitonim,  wlii<-h  are  containeil  in  u  single  synovial  sheath,  and 
then  divides  into  two  limbs,  of  which  the  upper  is  inserted  into  the  internal  malle- 
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olns.  pasiiing  over  tla-  Extensor  proprius  pollicis  and  vessels  and  nerve.  Imt  enoloju 
ing  the  Tibialis  amicus  ttv  a  splitting  of  its  fibres.  The  lower  Hub  is  inserted  into 
the  plantar  ftacia  on  the  inner  side  of  the  fi)ot,  and  passes  over  both  the  tendon  of 
the  Extensor  proprius  polli*  is  and  Tibialis  anticus  and  also  the  vessels  and  nerve. 
Tlio  tondons  contDined  in  the  horizontal  portion  of  the  ligamrat  are  enclosed  by 
separate  synovial  sliealhs. 

The  Litemal  Annular  Llgameint  is  a  strong  fibrous  hand  which  extends  from 
the  inner  maile(>lus  above  to  the  internal  nmrgin  of  tlic  os  calcis  below,  con  s  ort  ing 
a  series  of  bonv  grooves  in  this  situation  into  osseo-fibrous  finals  for  the  passage 
of  the  tendons  of  the  Fle.Tor  moscles  and  vessels  into  the  sole  of  the  foot.  It  is 
continuous  above  with  the  deep  fascia  of  the  leg,  below  with  the  plantar  fascia  and 
the  fibres  of  nrifiin  of  tlic  Abductor  pollicis  muscle.  Tlie  tlirr*c  <*!i!inls  which  it 
forms  transmit  from  within  outward,  first,  the  tendon  of  the  Tibialis  posticus;  sec- 
ondt  the  tendon  of  the  Flexor  longus  digitomm ;  then  the  posterior  tibial  vessels 
and  nerve,  which  nm  through  a  broad  space  beneath  the  ligament :  lastly,  in  a 
canal  formed  |i,irtly  l>y  tlic  astragalus,  the  tendon  of  the  Flexor  longus  polUoia. 
Each  of  these  canals  is  lined  by  a  sepai'ate  synovial  membrane. 

The  Stactemal  Aniwilar  Idgameai  extends  from  the  extremity  of  the  outer  mal- 
leolus to  the  outer  surface  of  the  os  calcis:  it  binds  down  the  tendons  of  the  Peronei 
muscles  in  their  passage  beneath  the  outer  ankle.  The  two  tendons  are  enclosed  in 
one  svnovial  sac. 

Jfuseetion  Iht  StA^  of  the  Foot. — The  foot  should  fx'  plufwl  on  a  high  hlock  with  tho  nole 
uppemKWt,  and  firmly  aecured  io  that  ponition.  Carry  an  incision  round  th(>  h»-«tl  and  nionc  th« 
iiUKT  and  outer  liord«!rs  of  thn  fixit  to  the  j^roat  iind  little  tixrs.  Thi»  incixion  nhould  <livid<^  tlw 
intf;cuiacut  and  thick  layer  of  gnuiulur  fat  lN>aeath  until  the  fascua  w  vittible ;  tliu  skin  and  lut 
should  then  be  removed  from  the  fascia  in  a  direction  from  behind  forward,  as  seen  ia  Fig.  337. 

The  Plantar  Paacia.  the  densest  of  all  the  fibrous  membranes,  is  of  great 
Strength,  and  consists  of  dense  {Krarly-white  glisteniti;^  til>res.  disposed,  for  the 
most  part,  lon^itudinallv :  it  is  divided  info  a  rontiMl  and  two  latend  portions. 

The  central  portion,  the  thickest,  is  narrow  behind  and  attached  to  the  inner 
tubercle  of  the  os  calcis,  behind  the  origin  of  the  Flexor  brevis  digitoruro,  and, 
becoming  broader  and  thinner  in  front,  divides  near  the  of  the  metatai-sal 

bones  info  five  processes,  one  for  endi  of  tfic  r<x>s.  Each  of  theso  processt-s  divides 
opposite  the  mctatarso- phalangeal  articulation  into  two  slips,  which  embrace  the 
Sides  of  the  flexor  tendons  of  the  toes,  and  blends  with  the  sheaths  of  the  tendons 
an«l  laterally  with  the  transvei'se  metatarsal  li;:aiuent.  thus  fonnin*;  a  series  of  arches 
through  which  the  tendons  of  the  short  and  long  flexors  pass  to  the  toes.  Thf*  inter- 
vals left  between  the  five  processes  allow  the  digitjil  vessels  and  nerves  and  the  ten- 
dons of  the  Lumbricales  muscles  to  become  superficial.  At  the  point  of  division  of 
the  fascia  into  processes  and  slips  niiiuerous  transverse  fibres  arc  sii]ioniddc<l,  which 
serve  to  increase  the  strength  of  the  fascia  at  tliis  part  by  binding  the  pn>cesses 
together  and  connecting  them  with  the  integument.  The  central  portion  of  the 
plantar  fascia  is  continuous  with  the  lateral  portions  at  each  side,  and  sends  upwanl 
into  the  foot,  at  their  jioiiit  of  jimcti  m.  twti  sti'ong  vertical  intenTniscubir  septa, 
broader  in  front  tlian  behinil,  which  separate  tho  middle  from  the  external  and  inter- 
nal plantar  group  of  muscles;  from  these,  again,  thinner  transverse  septa  are  derived, 
which  separate  tUie  various  layers  of  muscles  in  this  region.  The  upper  surface  of 
this  fascia  gives  attachiMenl  behind  to  Tiic  Flexor  brevis  «Ii;_'itoruin  miisele. 

The  laUntl  j)ortioiis  of  the  plantar  tascia  arc  thinner  than  liic  central  piece  and 
cover  tho  sides  of  the  foot. 

The  itutf'r  portion  covers  the  under  surface  of  the  .\bductor  minimi  digiti;  it  is 
thick  behind,  thin  in  front.  an<l  extends  from  the  os  calcis  forward  to  the  base  of 
the  tiltli  inetiUarsal  bone,  into  the  outer  side  of  which  it  is  attached  ;  it  is  continu- 
ous internally  with  the  middle  portion  of  the  plantar  fascia,  and  externally  with  the 

dorsal  fa>cia. 

The  inner  portwn  is  very  thin,  and  covers  the  Abductor  (luilicis  muscle ;  it  \d 
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attached  behind  to  the  internal  annular  Ii;:ain(  nt.  and  is  continiinris  aiomid  the  side 
of  the  fixit  with  the  dorsal  fascia,  and  externally  with  the  middle  portion  of  the 
plantar  fascia. 

NUBULBS  or  TBB  700T. 

These  are  found  in  two  regions:  1,  On  the  donam;  %  on  the  planter  surbce. 

1.  DoKSAL  UK<aoN\ 
Extensor  brevis  digitorum. 

The  Fascia  on  the  dorsum  of  the  foot  is  a  thin  membmnous  layer,  rnntinuous 
above  with  the  anterior  margin  of  the  annular  ligament ;  it  becomes  gradually  lost 
oppoeite  the  heede  of  the  metetennl  bonee,  and  on  eneb  side  blends  with  the  lateral 
portion  of  the  plantar  fascia;  it  forms  a  sheath  for  the  tendons  placed  on  the  dor- 
sum nf  the  foot.  On  the  removal  of  this  fascia  the  muscles  and  tendons  of  the 
dorsal  region  of  the  foot  are  exposed. 

The  Eirteiiaor  brevto  diffifeoram  (Fig.  340)  is  a  broad  thin  mnseie  which  arises 
from  the  outer  side  of  the  os  calcis,  in  front  of  the  groove  for  the  Peroneus  brevis ; 
from  the  external  calcaneo-astragaloid  ligament ;  aisd  fmm  the  horizontal  portion 
of  the  anterior  annular  ligament.  It  passes  obli«juely  across  the  doi-sum  of  the 
foot,  and  terminates  in  four  tendons.  The  innermost,  whieh  '\»  the  largest,  is 
inserti-d  info  flie  first  plialnnx  of  the  great  toe.  ero!»sing  the  donyil is  pedis  artery  : 
the  other  three,  into  the  outer  sides  of  the  long  extensor  tendons  of  the  secoml, 
third,  and  fourth  toes. 

Hklatioxs. — By  its  superficial  turface  with  the  fascia  of  the  fof)t,  the  tendons 
of  the  Extensor  longus  di^ritonim  and  Extonsor  prnprius  pollicis ;  by  its  c/ecp  sur* 
face  with  the  tarsal  un*l  metatarsal  bones  and  the  Dorsal  interossei  muscles. 

Nbrves. — ^It  is  supplied  by  the  anterior  tibial  nerve. 

Actions. — The  Extensor  brevis  digitorum  is  an  accessory  to  the  long  Extensor,  . 
extending  the  phalantres  of  the  four  inner  toes,  htit  in  tint:  only  on  th<'  first  phalanx 
of  the  great  toe.  The  obli<juity  of  its  direction  counteracts  the  obli({ue  luoveraent 
given  to  the  toes  by  the  long  Extensor,  so  that,  both  muscles  acting  together,  the 
toes  are  evenly  extended.  [Its  t^dons  can  bo  seen  and  felt  on  exIauUng  the  toes 
stronglj.] 

2.  Plantar  Region. 

The  nmsfles  in  the  plantar  re«rion  of  the  foot  may  be  divide^l  into  three  trr<>nj>s, 
in  a  sunihtr  nitumer  to  uiose  in  tiic  hand.  Tho.se  of  the  internal  plantar  region  are 
connected  with  the  great  toe,  and  correspond  with  those  of  the  thumb ;  those  of  the 
external  plantar  region  are  connected  with  the  little  toe,  and  correspond  with  those 
of  the  little  finger;  and  th(W  of  the  middle  plantar  region  are  connected  with  the 
tendons  intervening  between  the  two  fonuer  groups.  lUit  in  order  to  facilitate  the 
dissection  of  .these  mnscles  it  will  be  found  more  convenient  to  divide  them  into 
four  layers,  as  they  present  themselves,  in  the  order  in  which  they  are  successively 
exposed. 

Firit  Layer. 

Abductor  poUicis.  Flexor  brevis  digitorum. 

Abductor  minimi  digiti. 

Diwmr ion.— Retnore  th*  faMsia  on  the  inner  and  outer  sides  of  the  foot,  oommencing  in  front 

nvnr  tfi<>  tPTiiion-^  ami  |.riii  i  <  .liti_'  Im.  k\v;inl.    The  <'<'i;trn!  ]Kirtion  should  l)C  divided  ttanSVSnely 
iu  tlif  itiiiiill-'  ol'tiu'  IrKit.        du;  two  liiifw  dlMsi'ftetl  Inr^.u-il  iimi  Imckwnrd. 

The  Abductor  polliois  lie^  along  the  inner  Itorder  of  tlie  foot,  it  arises  from 
the  inner  tubercle  on  the  under  surfsce  of  the  os  calcis,  from  the  internal  annular 
ligament,  from  the  plantar  fascia,  and  from  the  intennuscular  sejUum  between  it 
and  the  Flexor  brevis  digitorum.    The  fibres  terminate  in  a  tendon  which  is  inserted. 
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together  with  the  inncimnst  tendon  of  the  Flexor  brevis  pollicis,  into  tbe  iitlier  side 
of  the  base  of  the  fintt  phalanx  of  Uie  great  toe. 

RSLATIONS. — "Ry  its  tupoffieial  nufiee  with  the  planter  fuuM ;  by  its  deep 

fnr,'  witli  the  Fle.XDr  hrevis  poUicis,  tlie  Flexor 
aeuessorius,  and  the  tendons  of  the  Flexor  lon- 
gus  digitorum  and  Flexor  longut*  poUicis  the 
Tibialis  antiens  and  po8ticu$,  the  plantar  ves- 
sds  and  nerves,  and  the  artionlations  of  Uie 
tarsus. 

The  Flexor  bravis  digitonim  ( perforatw) 
lies  in  the  middle  of  the  sole  of  the  foot,  im- 
mediately beneath '  the  plantar  t'asciii.  with 
which  it  is  firmly  united,  it  arise:;  by  a  nar- 
row tendinous  process  from  the  inner  tuberde 
of  the  OS  calcis.  from  the  central  jmrt  of  the 
phiiitar  fasein.  and  from  the  iiiterimis<-ulnr  se}>- 
ta  between  it  and  the  adjacent  muscles.  It 
passes  forward  and  divides  into  four  tendons. 
Opposite  the  middle  of  the  first  phalnnge,s  each 
tendon  presents  a  longitudinal  slit  to  allow  of 
the  passage  of  the  corrcspt)nding  tendon  of  the 
Flexor  longus  digitorum  ;  the  two  portions  form 
a  groove  for  the  rceejitidii  nf  that  tendon.  The 
tendon  of  the  short  tlcxor  then  reunites,  and 
immediately  divides  a  seeond  time  into  two 
processes,  which  are  inserted  into  the  m\e»  of 

the  seeonrl  |tli;i!anges.  The  Tno<le  of  division 
of  the  tendons  of  the  Flexor  brevis  digitorum 
and  their  insertion  into  the  phalsnj^  is  anal- 
ogous to  the  Flexor  sublituiM  in  tlie  hand. 

I?  ELATION s. — Wy  its  mtpfrjiriiil  xnrfari-  with 
the  plantar  fascia ;  by  its  defj>  surface  with  the 
Flexor  aooessorius,  the  Lumbricales,  the  tendons 
of  the  Flexor  longu.s  digitonini.  and  the  exter- 
nal plantar  vessels  an<l  nerve,  from  which  it  is 
8e))arat(Hl  by  a  thin  layer  of  f;u<cia.  The  outer 
and  inuer  borders  are  sepanited  fn»ni  the  adja> 
cent  muv(  les  by  means  of  vertical  prolongations 
of  the  plantar  fascia. 

The  Abdaotor  miniaai  digiti  lies  along  the 
outer  border  of  the  foot.  It  arises  by  a  very 
broad  origin  from  the  outer  tubercle  of  the  on 
calcis,  from  tbe  under  surface  of  the  os  calcis 
in  front  of  both  tubercles,  from  the  fore  part 
of  the  inner  tubercle,  from  the  plantar  fascia 
and  the  intermu.seular  septum  betwe<>n  it  and  the  Flexor  bievis  digitorum.  Its 
tendon,  after  gliding  over  u  ismooth  facet  on  the  under  Mirfuce  of  tbe  base  of  the 
fifth  metators^  bone,  is  inserted  with  the  short  Flexor  of  the  little  toe  into  the 

outer  side  of  the  base  of  the  first  phalanx  of  the  little  toe. 

ltfc;L.\TioNs. — By  its  gnpcrtiruil  xurfdir  with  the  plantar  fascia.  By  it.s  tleep  »ur- 
face  with  the  Flexor  acces-soriuH.  the  Flexor  brevis  minimi  digiti.  the  Ion";  plantar 
ligament,  and  the  tendon  of  the  Peroncus  longus.  On  its  lini,  r  sidr  are  tlie  exter- 
nal phintar  vessels  and  nerve,  and  it  is  Separated  from  the  Flexor  brevis  digitorum 
by  a  vertical  septum  of  fascia. 

[  AcTioiTB. — ^The  AbdncltM' pollids  does  abduct  the  great  toe  hmu  tbe  others,  but 
its  chief  action  is  that  of  a  flexor  of  the  first  phalanx,  and  at  the  same  time  it 

'  That  ia,  in  the  order  of  divKtion  of  the  sole  of  the  (ooL 
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extends  the  !»econd.  Tt  is  practically  the  most  iuternul  Interos.^eous  miificle.  The 
Flexor  brevis  digitorum  ilexes  the  second  phaluu^es  uu  the  first,  and  then  the  first  on 
the  netscarpal  bone.  The  Abductor  miiuiiii  digiti  is  the  most  external  Interoeaeoos 
uiuscle.    It  ubducta  the  little  toe,  but  chiefly  flexee  the  fint  and  extends  the  last 

two  phalanges.] 

DitHpiioH. — The  muscle*  of  the  superficial  layer  should  be  divided  at  their  orisin,  insert- 
ittft  the  knife  beneath  each  and  cutting  obliquely  baekward,  M  at  to  detaeh  them  nmn  the  bone 
[itbbettmrtodiTide  their  bellied  and  leave  the  attoch- 

menti^ ;  they  i*honId  then  be  drawn  forwanl  in  order  Puj.  ;j44. 

t' '  I  .\]H  iM-  tlii-  ^criiiiil  laytT,  liut  not  cut  nwuv  at  their 
insertion.  The  two  hi_v<*rH  arc  M  jninitcd  \>\  a  thin 
menibrane,  the  deep  plantar  fit-M-iu,  on  the  removal 
of  whieb  U  seen  toe  tendon  of  the  Flexor  loQgaa 
diptoram,  the  Ftexor  aecessorins,  the  tendon  of 

the  Flexor  liincus  |Ktlli(i'<,  nm\  the  Lumbricales. 
Tlu'  h)ng  flexor  tendons  erot^s  eaeh  other  at  an 
acute  an^Ie,  the  Flexor  lonpis  pollicis  running 
along  the  innor  side  of  the  foot  on  a  plane  superior 
to  tJiat  of  th«  Flexor  hmeus  digitorum,  the  dire» 
tkB  of  trhioh  is  obUqauy  oufcwaid. 

Second  Lnyer. 

Flexor  accossoriuS. 
Luiiilii  icalcs. 

The  Flexor  acceBsorius  arises  by  two 
heads,  the  inner  or  larger,  which  is  moBcular, 

being  attached  to  the  inner  concaTe  surface 

of  tlic  <ts  calcis  and  to  tlie  <  ;il(  ;inoo-<:caplioid 
ligament ;  the  outer  head,  iiat  and  tendinous, 
to  the  under  snrfaoe  of  the  oe  calcis  in  front 
of  its  outer  tubercle  and  to  the  long  plantar 
ligament:  the  two  jM)rtions  join  at  an  acute 
angle,  and  are  insertetl  into  the  outer  margin 
and  upper  and  under  surfaces  of  the  tendon 
of  the  Flexor.  Innjjus  digitoruin,  fVuuiing  a 
kind  of  groove  iu  which  the  teudou  is 
lodffed.* 

Relations. — ^By  its  avjHrfeinl  Hurfun' 
with  the  muscles  of  the  superficial  layer,  from 
which  it  is  separated  by  the  external  plantar 
Tcewls  and  nerves ;  by  its  de*'i>  surface  with 
the  OS  calcis  and  long  ealcaneo^boid  liga> 
ment. 

The  liumbriccklee  are  four  small  muscles 
acoes0ory  to  the  tmdons  of  the  Flexor  longns 

digitorum :  they  arise  from  the  tendons  of 
the  long  Flexor  as  far  back  a.s  their  angle  of 
division,  each  arising  fmm  two  tendons  ex- 
cept the  internal  one.  Each  muscle  termi- 
nates in  a  ffTidon  which  passes  forward  on  the  inner  side  of  each  i«t'  the  lc>iser  tc»es, 
and  is  inserte<l  into  the  expousion  of  the  long  Extensor  and  base  of  the  first  phalanx 
of  the  corresponding  toe. 

[ACTIOKB. — The  Flexor  accessorius  corrects  the  odierwise  oblique  action  of  the 
FleNor  Inngus  digitorum:  this  obli(|uity  is  a  conse(jucn(  <•  <\f  the  heel's  preventing 
the  metlian  position  of  the  Flexor  lougus  digitorum,  as  in  the  hand.  The  Lumbri- 
cales  have  the  same  action  as  in  the  hand  (p.  457).] 

*  Aocordkig  to TVitner,  the  fibres  of  the  Flexor  aocMoriua  Old  ia  aponeuroticlNuidai, whidi  ceo- 
tribute  slips  to  the  ssoood,  third,  and  fimnh  digits. 


Mucclt^s  uf  (he  Sole  of  (lit-  l-  iMii,  M.-t;uud  layer. 
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iHttectioH. — The  dexor  tendons  iiliuuld  be  divided  at  the  back  part  of  the  foot,  and  the  Ftexur 
aeeeworius  at  itt  origin  and  drawn  fbrward,  in  older  to  ezpoae  the  third  lajw. 

Third  Layer. 

Flcxur  brcvit)  pollicis.  Flexor  brevis  minimi  digiti. 

Addnetor  pollicis.  TruMveniis  pedis. 

The  Flexor  brevis  poUioia  arises  by  a  pointed  tendinous  prooe.s8  from  tho  inner 
border  of  the  cuboid  bone,  from  the  contiguous  portion  of  the  r  xtemal  cuneiform, 

and  from  the  prolongation  uf  the  tendon  of 
the  Tibialis  posticus,  which  is  attached  to 
that  l)one.  The  muscle  divides  in  front 
into  two  portions,  which  are  inserted  into 
the  inner  and  outer  sides  of  the  base  of  the 
first  phalanx  of  the  great  toe,  a  sesanjoid 
bone  being  iIcn  i-lopcil  in  «'ii<  li  toiidiin  at  its 
insertion.  The  inner  portion  of  this  mus> 
cle  is  blended  with  the  Abdnetor  pollicis 
])revious  to  it,s  insertion,  the  outer  with  the 
A<lihictor  pollicis,  mid  the  tendon  of  the 
Flexor  longus  pollicis  lies  in  a  groove  be- 
tween them. 

Relations. — By  its  mperfifiil  >t)irfaee 
with  the  Ahduetor  pollieis,  the  tendon  of 
the  Flexor  longus  ptdlicis,  and  plantar  fa^ 
da ;  bj  its  deep  tturfaee  with  the  tendon  of 
the  Peroneus  longus  and  metatarsal  bone 
of  the  great  toe;  by  it.s  tntwr  border  with 
the  Abductor  pollicis ;  by  itii  ouh  r  border 
widi  the  Adductor  pollicis. 

The  Adductor  pollicis  is  a  large,  thick, 
Heshy  ma.ss  ptussiug  obliquely  across  the 
foot,  and  occupying  the  hollow  space  be- 
tween the  four  maix  metatarsal  bones.  It 
arises  from  the  tarsal  e.\tr«tiiities  (»f  the 
second,  third,  and  fourth  metatarsal  bones, 
and  fnm  the  sheath  of  the  tendon  of  the 
Peroneus  longus,  and  is  inserted,  together 
w  itli  the  outer  portion  of  the  Flexor  brevis 
{ndlicis,  into  the  outer  side  of  the  base  of 
the  first  phalanx  of  the  great  toe. 

The  Flexor  brevis  minimi  digriti  liea 
on  the  nietat4ii"sal  bone  of  the  little  toe, 
and  much  resembles  one  of  the  Interossei. 
It  arises  from  the  base  of  the  metatareal 
bone  of  tlie  little  toe  and  from  the  sheath 
of  the  Peroneus  longus ;  \is  tendon  is  in- 
serted  into  the  base  of  the  first  phalanx  of 
the  little  toe  on  its  outer  side. 

Rei.  VTloNs. — By  its  Hitperfin'itl  Murfare 
with  the  plantar  fa^H^ia  and  tendon  of  the  Abductor  minimi  digiti ;  by  its  d<ej)  »ur- 
face  with  the  fifth  metatarsal  bone. 

The  Transversus  pedis  is  a  narrow,  flat.  luuscular  fasciculus  stretche<l  tran.s- 
versely  acro.^vs  the  heads  of  the  metatarsal  Imnes.  between  them  and  tin-  fiexor  ten- 
dons.  It  ari.ses  from  the  under  surfiice  uf  the  head  of  the  fifth  metatarsal  bcuie  and 
from  the  transverse  ligament  of  the  metatarras,  and  is  inserted  into  the  outer  mde 
of  the  first  phalanx  of  the  great  toe,  its  fibres  being  blended  with  the  tendon  of 
insertion  of  the  .\ddttCtor  pmlicis. 
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Relation;-. — My  it«  under  snrfaei'  with  the  tendon8  of  the  loog  and  short  Flex- 
ors and  Liiuibricaleti ;  by  its  upper  surface  with  the  Interi>.-sfi. 

[Actions. — The  Flexor  hrevis  pollicis  flexes  the  first  phalanx  and  extends  the 
8e<!ond.  Tlif  Ailductor  |)ollici^  aiMiu  ts  the  to*-,  hut  ninvt'  fsj^ciallv,  liko  the  AKiluc- 
tor.  Is  a  llexur  and  cxteudor.  The  Fiexor  brevis  minimi  digiti  tlexci<  and  extcndii 
the  phalanges  like  the  flexor  brevb  pollicU.  The  Transvenwa  pedis  iucreaseR  the 
lateral  arch  of  the  foot  and  abducts  the  great  toe.] 

Fo  urth  Laye  r. 
The  luterossei. 

The  Interossei  mn^rlcs  in  tin-  f-nt  are  <iniil:ir  to  those  in  the  hand,  with  this 
exception,  that  they  are  grouped  around  the  middle  line  of  the  serond  toe.  instead 
of  the  middle  line  of  the  wh(de  member,  as  in  the  hand.  They  are  seven  in  num- 
ber, ami  consist  nf  two  groups,  dorsal  and  |daiitar. 

The  Dorsal  Interoaaei,  four  in  Tinniher.  arc  situntotl  hotworn  the  rnHMtrirsnl  hune*. 
Thej  are  bipenniform  muiicle^i,  ari^sing  by  two  heads  from  the  adjacent  sides  of  the 
metatarsal  bones,  between  which  they  are  placed ;  their  tendons  are  inserted  into  the 
bases  of  the  first  phalanges  and  info  the  aponeurosis  of  the  common  extensor  tendon, 
in  the  angular  interval  left  between  the  heads  of  each  muscle  at  its  posterior  extrem- 
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ity  the  perforating  arteries  pa.s.s  to  the  dorsum  of  the  foot,  except  in  the  first  Int^i- 
ossetms  mu.'scle.  where  lh<  interval  allows  the  pas.sage  of  the  commuiiiratinu'  hr.mch 
of  the  dorsalis  pedis  artery.  The  first  Dorsal  intems-seous  muscle  i»  inserted  into  the 
inner  side  of  the  secoiul  toe;  the  other  three  are  inserted  into  the  outer  sidejs  of  the 
second,  third,  and  fourth  toes.   They  are  all  abductors  from  the  middle  line  of  the 

second  tne. 

The  Plantar  Interoesei,  three  in  number,  lie  beneath,  rather  than  between,  the 
metatarsal  bones.  They  are  single  muscles,  and  are  each  connected  with  but  one 
metatarsal  bone.  They  arise  from  the  base  and  inner  sides  of  the  shaft  of  the  third, 
fourth,  and  fifth  metatarsal  bones,  and  are  inserted  into  the  inner  sideii  uf  the  bases 
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of  the  first  phalanges  of  the  same  toes,  aud  into  the  aponeurosis  of  the  common 
extensor  tendon.    These  muscles  are  all  adductors  toward  the  middle  line  of  the 

gCcollil  tot'. 

Nervous  Supply. — Tho  Flexor  brevis  digitonira,  the  Flexor  brovis  am!  Abduc- 
tor poilicis,  and  the  two  inner  Limibricales  are  supplied  by  the  internal  plantar  nerve; 
all  the  other  muscles  in  the  sole  of  the  foot  by  die  external  plantar. 

[Actions.— The  action  of  the  Intcrosseojis  mu8cle.s  of  the  foot  is  precisely  sim- 
ilar to  those  of  the  liandn  (p.  457).  Many  of  these  muscles  of  the  foot  act  together, 
protliicing  very  eoiuplex  results. 

The  student  who  desires  to  study  the  action  of  most  of  the  mnsdes  of  the  body 
exhaustively  is  especiallj  referred  to  Dudienne's  work,  Phjfmlogie  de$  Mmtvemenu!} 

SURGICAL  ANATOMY. 

;^)N^8tadent  «'^oa1d  now  contider  the  eAots  produced  by  the  action  of  the  rariout  muooles  in 
rr»i  turc>4  of  tho         (  if  <li.  lower  extremity.  The  mora  common  forms  of  fraoture  an  sdfleled 

fuV  illuMtratioti  ami  d<^-'  ri[iti<>n. 

■>  Fracture  of  tho  mrk-  of  Ihr  feinnr  internal  to  the  aminilar  Uyninent  (Fig.  34S)  in  a  very  com- 
mon Mocident,  sad  i«  most  frequently  cauacd  by  [sligbtj  indirect  violence,  such  as  slipping  off  the 
edge  of  the  enrbaUme  [tripping  on  the  carpet,  eu>.].  the  impetos  and  wdfht  of  the  Dody  fnllinj^ 
u(>oii  xh>-  nt'ok  of  the  \)<>n<-.  ft  usually  occurs  in  Ifrnalt  s.  iimi  scMom  under  tiftv  years  nC  u^e. 
At^thi>  p<  rirH|  rtl'lifo  tlif  cuiicfllnu!*  tissue  of  the  nttck  ol  the  Imjhc  ikh  unfrcqueiuly  i>-  utropliied, 
becoiiiiiij;  s^il't  and  iiifiitruted  with  fiittv  matter;  the  coinpiict  tisHue  is  partially  absorbed ;  nence 
the  bone  is  more  brittle  and  more  liable  to  fracture.  The  characteristic  marks  of  this  aooident 
are  slij^ht  shortening  of  the  limb  and  ereraion  of  the  foot,  neither  of  which  symptoms  ooeart,  bow* 
ever,  in  some  cases  until  some  time  af\pr  the  injury.  The 

evemion  i»  caused  by  the  coinbincnl  aetioti  of  tbe  external  rotator  Fn,_  349^ 

iiuiHcl«'«i,  n>i  well  as  hy  the  I'i*oa«  aii<l  lliaciis,  Pectineus.  Ad- 
ductors, and  (ilutei  muscles.  The  flictrtcnin;^  is  produced  by 
thn  action  of  the  (ilutei  and  by  the  Uectoris  femoris  in  front, 
and  the  Bieeps,  Semitendinosua,  and  SemimemlnrMUMiM  behind. 


Fia.  S4& 


«att4Mis  MrasiH 
«tmt4*«  iii»t*i«« 


Fmetnie  ofthe  Week  ef  tke  Pernor  wltbln  tlie  Ospsatar 


FmetuR  ofthe  Femur  beleir  I 
Trocbaaian. 


Fracture  of  ^e  femurjnst  hrlotc  the  trorhauirrs  (Fig.  349)  i«  an  accident  of  not  unfrequent 
occurrence,  and  is  attended  with  great  displacement,  producing  considerahle  deformity.  The 
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iip|wr  fraipiiMit,  the  portion  obieflr  dupliic«d,  is  tilted  forward  lUiiuwt  at  right  aoslee  with  the 
(kolviH  Ity  the  oombined  action  of  the  Pmm  and  IKaene.  and  at  the  aane  time  ererled  and  drawn 

Dutwiiril  h_v  tlio  Kxt<*rniil  rotat'ir  arnl  (tltitei  nmsoles,  raii^iin;:  a  marked  prnminenct'  at  thi-  upiver 
aixl  iiutiT  >iiif  iif  tho  fhi^li,  and  much  iiain  t'rom  the  hrui^iiiL:  and  larcnition  of  tho  niusc-los.  The 
linih  ij«  >liiiru-n('ii  in  i<ins<Hjii»M<f«^  of  tno  lower  frapment  iM-inj;  drawn  upvrnrd  by  the  lU-Ltiis  in 
front  and  i\w  BiecpH,  !S«iniinembrano8iM,  and  Setnitendinottus  behind ;  at  the  same  time  the 
lower  fraf^ment  ih  everted  and  it«  apfwr  end  thrown  outward  and  its  lower  inward,  by  tho  P(<<v 
tinend  and  Adductor  [and  inner  hamatring]  mui*<df.».  Tlii-;  fruoturc  may  bo  reduced  in  two  differ- 
ent methods:  either  bv  direct  relaxation  of  nil  the  oji[Hi-niLC  muHcIes,  to  effect  which  the  limb 
should  !>*■  plai't'd  i>n  a  <l(iiil>l<'  inclined  plane,  iir  liy  uvercoinin::  ilie  enntraetiOQ  of  the  muiolee  bj 
ooDtiuued  extenisiou,  which  may  be  effected  by  moans  of  the  loiij;  nplint. 

Oblique  fracture  of  the  femur  hnmediatdy  abaee  the  condyles  (Fig.  i.x  a  formidable  injurj 
and  attttided  with  oonsidorabin  dinplacement.  On  eiamuumon  of  the  limb  the  lower  fragment 
mar  be  ft>1t  de^p  in  th«  popliteal  space.  Iieing  drawn  backward  Vj  the  Chwtrocnemiae  and  Plan- 
t4iri^  iTuiM-li^,  HTid  upwanl  Ky  the  I'listeriur  feinnriil  e.  hamstrinL']  and  f!i'i  tu'-  nuisi  les.  The 
pointed  eiiit  i.t  the  u[)jM'r  Ira^nient  ii»  drawn  inward  liy  the  I*e<  fineiis  and  A Mu.  tor  niusi'les, 


Fw.»0. 


u[)iM'r 

and  tilted  forward  by  tne  IVohm  and  IliacuH,  picrein^  the  KecttiH  iniiM-le,  aii<i  <  i  nnally  the 
integument.  Uelaxation  of  theae  moaclea  and  direct  approxiuiation  of  the  broken  fragment:*  are 
•flbmd  by  phMsing  the  Kmb  on  a  double  inelined  plane.  The  greatest  care  {■  reqaiaite  in  keeping 

the  poinHMl  extremity  of  tlic  upper  fracni'iif  in  proper  position;  otherwiir.  after  union  oi  the 
frwture  the  power  o?" extension  of  the  liiiil>  im  partiaUy  destroyed,  from  the  HectuK  niuttcle  being 
hell]  down  by  the  fraettired  end  of  the  bone,  and  from  the  patella,  when  derated,  heiag  drawn 
upward  against  the  projecting  fragment. 

Fracture  of  the/Mmto  (Hg.  3.ilJ  may  !«■  nnxluced  by  museular  action  or  by  direct  riolenee. 
When  prodnoed  bj muanilar  action,  ttoocora  ttiuM:  A  person  in  danger  of  falling  forward  attempts 

to  recover  himwlf  by  throwinc  tho  liody  backward,  and  the  vio- 
lent action  <i!"  till'  (.I'uudrir.  ii-^  (At.  ns.ir  upon  the  patella  I'nK-ture.-* 
the  bone  tranaveroely.    Xiie  upper  fragment  in  drawn  up  the 

thigh  by  the  Quadriceps  cxtenNor. 
the  lower  fragment  being  retained  in 
its  ponitinn  by  the  ligamentum  patel- 
la;, tlie  <  xri  lit  nf  >i^)aratinn  of  the  two 
fnitinients  dfjien.lin*:  upon  the  degree 
of  laceration  of  the  ligamentous  titruo- 
tures  around  the  bone.  The  patient  is 
totally  unable  to  straighten  the  limb, 

the  prominence  of  the  patella  is  lost, 
and  u  marked  but  \aryini;  interval  can 
be  felt  Ix'tween  the  fra;;nieut«.  The 
treatment  con^ist^  in  relaxing  the  op- 

Ksinj^  muNcleti,  which  may  he  effected 
,  raiaing  the  trunk  and  slightly  eli>- 
Tating  the  limb,  which  should  Im>  kept 
in  a  hlraiirbt  |x)^ition.  Union  is  usually 
ligamentous.  £The  present  trend  of 
surgical  experience  is  toward  the  view 
that  in  many  caaes  oocimtive  interfere 
encc  by  opeiiing  the  Joint  and  uniting 
the  fragments  by  sutures  is  best,  and 
iiives  true  bony  union.  .MalgaigncK 
luxiks  are  also  often  used.]  In  frac- 
ture fniut  direct  violence  the  bone  is 
geiu' rally  comminuted  or  fractured 
oblii|uely  or  perjiendii'ularlv. 
Oblique  fracture  of  tho  »haf}  of  the  tihia  (Fig.  ;i')2)  fi<i  a  very  ciunninn  a«eident,  and]  usually 
OiMMirs  at  the  lower  fmirtli  i>f  the  lione,  this  l>eing  the  narrowcst'and  weakest  part,  and  is  ustully 
accompanic<i  by  fracture  of  the  fibula.  If  tho  fracture  haa  taken  place  obliquely  from  above, 
downward  and  forwanl.  the  fragments  ride  over  one  another,  the  lower  fragments  being  drawn 
backward  and  upward  by  the  powerful  action  of  the  musclow  of  the  calf:  the  pointed  cxtremitv 
of  the  Ujtper  fragment  i.r.yeots  forward  immediately  Iwneath  the  intcLMiment,  often  pnttruding 
tlinuiL'h  it  and  rendering  the  fracture  a  compound  one.  If  tin-  din-.  timi  of  the  fracture  is  the 
reverse  of  that  shown  in  the  figure,  the  [lointed  extremity  of  the  lower  iragiuent  prtyects  forward, 
riding  upon  the  lower  end  of  the  upi»er  ()ne.  By  bendine  the  knee,  which  relaxes  the  opi>osing 
muscles,  and  makingthe  extension  from  the  knee  and  ankles  the  fingnunits  may  lie  brought  into 
apposition.  It  is  omn  necessary,  however,  in  compound  fh^tnre  to  remove  a  portion  of  the  |iro- 
jecfing  I»one  with  the  saw  befnn*  complete  adaptation  can  be  cffe.  tcd. 

Fracture  (if  the  /)/,«Af  irilh  (ii.s/iM'nfinn  nf  tl,,  !,,.,f  -.k/i' ,;,  -/( Kig.  o.Vi),  couimonlv  known  as 
y  I'ott  >  fracture,"  is  one  of  the  most  ficiucnt  injuries  ot  the  ankle-joint.  The  end'of  the  tibia 
is  displaced  from  the  .•orrespon<ling  surface  of  the  aatragalus,  the  internal  lateral  ligament  is 
raptured,  and  the  inner  malleolus  projects  inward  beneath  the  integument,  which  Is  tightly 
Stretched  over  it  and  in  danger  of  bunting.  The  fibula  is  broken,  usually  (kirn  two  to  three 


Fmeiore  of  the  Kcniur  above 
tiMCondyiea, 


f  reciurv  ot  Uic  PaitlU. 
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inehw  above  the 

Fio.  :5-)2 


niiklo,  and  ocvasionalij'  that  portion  of  tli<-  tiliiu  w  itii  which  it  ia  mon-  <lir«'ctljr 
connected  below j  the  foot  is  cvert^  by  the  aetioii  of  the  I  Vro- 
■mu  loB|{af|  ita  iniwr  border  rentine  upon  the  pound,  and  at 
the  Mune  time  the  heet  n  drawn  up  by  the  muitcleM  of  the  calf. 
This  injury  may  Iw  iit  imo-  reduced  by  flexing  the  le|j  at  right 
angles  with  the  thigh,  which  relaxes  all  the  opposing  muB> 
des,  and  by  making  slight  extonflion  from  the  knee  and  ankle. 
[In  many  cases oomparatively  little  Uteral  displaoemeoi  takso 
place,  and  the  firaetare  in  only  to  be  diagnoetteated  by  a  widen- 
ing of  tlif  infrrninlli'olnr  >|iari-,  iiiid  Miiiii'tiiii»'N  liv  cri'pitiis. 
(Sec  a  paper  l)V  llio  Amcricuii  Editor  in  tlie  I'hiia.  Med.  Timet, 
Aug.  15,  1872).] 

FI0.85S. 


OUlqiie  l>mctttre  of  ibe  SbaA  of  tb« 
TlWa. 


Fcaetttre  of  the  FIlMiIa,  wiib  Dialocation  of  Ibe  Foot 
ouivard-"  FuU'a  Oactuie." 


[Thb  AonoN  OP  lNDiviDnAi«  Mdsolm,  as  shown  bt  Elbotbigitt. 


Till'  f. .l!u\\ ill::  Wz 
thould  be  u|iplied  in 


iir>-s  from  Von  Zi>-iii^--*'ii  t)i<>  rliicf  motor  points  at  whioh  an  eleotrode 
nrdcr  to  induce  coutruutiuu  of  tiie  various  muucies. 


A  rHn»rmm  of  iIk-  Motor  Polntv  "i  ili."  Fare. 
*h>  wiiiK  il;<-  i"isilloii  iif  iIm-  il<  i  iri"li  >  <l(ir- 

Hl^^illl^^  '''*'<  I^""l>oll    of    »ptlklll     IIUl'<  li'r  iiikI 

W    ^vl^  m-rvvK.  Ttii*  uutMlc  Ih  hUjjiMMied  to  U-  iiUi-v*! 

li  \  \         :  in  Uie  mastoid  fiMM,aaa  \bm  catburie  nytm 

4}j*,¥  <>  «kv  A  1  tb«  part  Indlntnl  In  tbe  dIaitnuB :  1,  Ocdp- 
~  -  fhintalln  (ant.  belljr  i :  2,  ComtKalor  super- 

cilii :  S.  Orcifilio  fkinntaUii  tpom.  hflljr):  4,  Or* 
bicuiarix  pslpi-bmrtmi .  '«.  r{<  inihf-n«  and  At* 
...A     taleil!)  aurt'in  :      ryriiiai<titli>  iim^i  .  fbctsl 
7     nen"»' ;  ^.  Ia'v.  l«l>  Mip  fi  nh\-  nnki.  !».  Wjrli^ 
ifBKMi^r"'"      bvnld;  lo.  I^v.  lab.  sup.  pn>|»r. :  II.  l>iinii'trir: 
//nwir  Diiiiior  nnri*  am.:      Iliirml  t.niiioh«-«of 

 9     facial  nervi  ;  li,  lilliitorimrf- ("i"-!  .  i".. -u!..  !!- 

 Ijj    tan«ont>  bmtn  li  of  inferior  iiimillnry  m  r\>'. 

 is    16,  Zygotiiat.  niiiiur;  17,  t^iilcniuo  '<-h|>iiu9; 

lit,  ZyKotnat.  mi^or;  IV,  vxtrmal  brsncb  of 
~17    Pl'lnaraccf-wwory  iien-c:  20.  OrtilculartP  «»rl»: 
(•Mf        .<<temoina)>i<i1d :  22,  brnnc-h  for  levator 
i^ll    tiK-ntl  and  iH-p.  ans.  nris :  .'^trrno-niai>l<ild: 
I  fVHior  nu'iitl ;  iV  Lrvat-'T  iiiitriili  M  iipiiln*: 
SB    Vi.  I'<  )'  lull,  irift-r. ;  iT, librciilc  iHTVf  :  Ivp. 
uiii;.  ortii;  JH,  pnaUrnor  tbormrlr  iicrvr  to 

V  ^m  Kbiifliboid  muM>l«»:  ao,  •ii)>cuuint>cia«  mrtm 

~  i5  of  n(«k:  XI,  rlrruroflrx  nrnrc;  S2.  Rtpnwv 

_<^*1"'"""*7,    hvi>l<l  -.  XI.  po«iiTiorlhornrlp  n<T\f  «i>Sfm%ti» 
."a  I",;    in'upiiii>;  .M.  oiii"liyoiil ;       stfrii>>'tliyr>i<l . 

^\      ^aSs.-'^  l-ratK-h  for  I'latVKnia;  40,  t>u-rn(»-b]roid ; 

cMMihl         4.'.  OHIO  hjrold:  44,46,  arrrcaloFsct(Ralmu»> 
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[Fio.  355.] 


"  Sernitus  magnui. 
Lntisfilinux  donl. 


Rertns  iihdoniinlg. 
InurrcofeUl  nen'eii. 


[FlO.  356.] 


[Fio.  357.] 
1  8 


[Tin.  ssf!.— 1,  Extcninl  hi'R<l  of  Trict^ps;  2,  nmwolo-spirnl  nene:  ">.  Brnrhialis  antirus;  4.  Supinator  lonfrus; 

S,  Exteni«>r  rarjii  rutlialiN  lonfffur;     Extt-iisor  rarpi  riidinlis  l)ri'vior.l 
[Fig  iS". — 1.  MuiH'ii|i)-ci)taiUMin<i  luTVi-:      iiiUM'iilo  ciitancuus  iiervt-;  3,  Bircns;  4,  internnl  hi-B<i  of  Triceps: 

(.nuKlian  ni-nrc;  8,  Brat-bialiit  auticua;  10,  ulitar  iicrvc;  12,  branch  of  uieuiaa  uvrvc  to  the  i'ronalor  U'res.J 
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[Fio.35a.]  [F10.SIW.] 


(Pio.  858.— 1,  Flexor  oarpi  nuUaUi:  S,  bnuidi  of  the  median  nnre  <br  th«  Pronator  tem:  t.  Plexor  prorundiu 
dlRitorum ;  -I,  Palmare  longua ;  r>,  Flexor  Kublimln  diKltorum :  6,  Flexor  carpi  tttnaris :  7,  Flexor  longus  poUl- 
:  8,  Flexor  KublitniH  ditrlioruin  (middle  «nd  riUK  tlnger*) ;  9,  median  nerv«:  10,  ulnar  nerve ;  11,  Abdnctur 
polllclH;  12,  Flexor  subltiiiiik  digitorum  (index  nun  litth*  flntrer);  IJ?,  Opponena  pollicls;  14,  deep  l>rHiii  I.  '>f 
ulnar  nerve;  V>,  Flexor  brevlw  p»)lll(!U;  Iti,  I'alnmii*  hn  \i-;  J7,  Adauotor  poltK  ls,  18,  Abduct ir  lairmai 
diKlli:  10,  Lunibricalld  (iKt);  'JO,  Flexor  brvri»  minimi  digiti:  -J2,  Opponent  minimi  dlgiU;  M,  Lm^bn(»l^> 
<2.  3.  and  4 1.] 

IFl'..  aw.— I,  Kxtenitor  carpi  ulnartii;  2,  Supinator  Ioukus  ;  Exten-or  minimi  dlglti ;  4.  Extensor  carpi  radlalU 
lont;ior:  5,  Exten!«>r  indicii>:  6,  Exien.«or  carpi  raaiatS>  lirvvinr  .  7.  Extensor  secundl  intemodli  poUlcis;  n 
K\ti  ii-'«r commnnH  dlirifonim  ;  9.  ANluctor  nihiiml  dlifiu  :  li>.  Kxtomor  lnd!<'l«;  11,  Donal  Interoawai H): 
1.  1  u  iiMir  iii<ll<  IS  iiiiil  Kxtcn^ior  o^Ik  nx-tacarpi  |m>I|Ic!h;  U  Kxiensor  ossis  metaiMtpl pottlctel  14L ClMn^ 
Aor  primi  Interijodll  polUci»;  IH,  FI«xor  louguti  polUcis;  20,  dorsal  Intcro«9Ct.] 


I 
I 


I 
I 
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[Fia.  880.]  [Pio.  361.] 


« 


;Fio.  .m-1,  Ten*or  vnuinic  remoriii  (bnncta  of  auperior  gluteal  nerve);  2,  anterior  crural  nerve;  8,  Tensor 
TaKime  femorU  a>r»iich    I  i  riira!  nerve);  4,  oUantor  tMm:  \  Rcctu  femorU;  (L  ltuiortiia{  7,  Vastu* 
cxtcmus:  8,  Adductor  Ioiiku/i  :     V«Mus external;  10b bttncfa OTCiliMl  nerre  to Q»diKei»exlei^^ 
12,  Crun-ij.K;  U,  branch  of  crunil  nerve,  to  Vastus  extemim.l 

[Vw.  361.— 1.  Adductor  niaKnus;  2,  inferior  rlnteal  n«;rve  for  (<luwu»  luaxiinuit;  3,  B«niitendino«us;  4,Kreat  sciatic 
nerre;  6.  8«mimembmnnnis;  «.  loot  bead  of  Bioepa;  7,  Gaetiucuemtu*  (ini«nwl  head):  0^  abon  ImmI  of 
Meept;  loi,  potterior  tibial  j}arv»;  1^  peroneal  name;  RCtaMiMMnlne  (•xtamal  bead);  M.  SolMit.] 
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[Fig.  362.]  [Pio.  84».1 


[Fiii.  !f>2  — 1.  Peroneal  nerve;  2,  Pcrcinens  longii«:  S, (;Bstrr>cnemliu (external  head):  4, Tibialis  antlcu* ;  5, Solen* ; 

(<,  Kxtensor  loniai«>  poUlcU;  7,  I?xteiisor  poininunis  d1fH'f»ram  lonaiu:  8,  bnnon  of  perotieftl  nerre  tax 

mr  brevU  diKltorum :  t),  Perr.ncns  hrcvis;  10,  d<  >rs>il  liiterOMel;  11,  Solcili;  IC  Flezor  loilglM  poUiot; 

16,  Extensor  brevi^  dij^ltrtnim ;  17,  Abductor  mioiini  digiU.] 
[Fio.  SSa.— 1,  Oa.s(r(x:neniius  (internal  head):  2,  Soleu*;  S,  Flexor  oommuoU  digitortun  longns;  4.  iKMMilor tibial 

nerve;  5,  Abductor  polllcia.] 
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Of  the  Arteries. 


THE  Arteries  are  cylimlrical  tubular  voissel'^  which  ii^rve  to  convey  blood  from 
both  veniricle>  of  the  heart  to  every  part  of  the  body.  These  vessels  were 
nsmed  arteries"  (dijp,  air;  nipetu^  to  contain)  from  the  belief  entertained  hj 
the  ancients  that  thcv  contained  air.  To  Galen  is  due  the  honor  of  refuting  this 
opinion  ;  he  !>hnwcd  t)v.\t  these  vct^eU,  though  for  the  most  part  empty  after  death, 
contain  blood  in  die  living:  body. 

The  pulmonary  artery,  which  arises  from  the  right  ventricle  nf  the  heart,  carries 
v«  nniis  iilood  directly  into  the  Innir*.  -nlience  it  is  rettinud  by  the  jmlnionnry  veins 
into  the  left  auricle.  This  constitutes  the  le^er  or  pulmonic  circulation.  The 
artery,  which  arises  from  the  left  Tentride,  the  aorta,  conveys  art^al  blood  to  the 
body  generally,  whence  it  is  brought  back  to  the  right  side  of  the  heart  by  means 
of  the  vein**.    Thi«  eonstitntes  the  (jri'dtrr  or  ai^itteniir  circulation. 

The  dij^tnbution  of  the  systemic  arteries  is  like  a  highly  ramiheil  tree,  the  com- 
mon trunk  of  which,  formed  by  the  aorta,  oommenoee  at  the  left  ventricle  of  the 
heart,  the  smallest  ramifications  oorre8pondin<;  to  the  inrenmference  of  the  body 
and  the  contained  organs.  The  arteries  are  fntmd  in  every  part  of  the  body  witL 
the  exception  of  the  hairs,  nails,  epidermii^,  cartilages,  and  cornea,  and  the  larger 
trunks  usuallv  occupy  the  roost  protected  situations,  running  in  the  limbs  along  the 
flexor  .side,  where  they  are  le.srt  e.xpose<l  to  injury. 

There  is  consi«h"ntMe  variation  in  the  mode  of  division  of  the  arteriei« :  wca- 
sionally  a  short  trunk  subdivides  into  several  branches  ut  the  t?amc  point,  as  we 
observe  in  thecoeliac  and  tliyroid  axe^;  or  the  vessel  may  give  off*  several  branches 
in  succe!*«ion,  and  still  continue  as  the  main  trunk,  a.s  is  seen  in  the  arteries  of  the 
limbs;  but  the  usual  division  is  dichotomous — as,  for  instance,  the  aorta,  divid- 
ing into  the  two  common  iliacs ;  and  the  common  carotid,  Into  the  external  and 

internal. 

Tlie  hraiu  hes  of  arteries  ari."ie  iit  very  variable  nn;:les :  5!ome,  as  the  .superior 
iutercustal  arteries  from  the  aorta,  arise  at  an  obtuse  angle;  others,  as  the  lumbar 
arteries,  at  a  right  angle ;  or,  as  the  spermatic,  at  an  acute  angle.  An  artery  from 
which  a  branch  is  given  off  is  smaller  in  size,  but  retains  a  uniform  diameter  until 
a  second  branch  is  derived  from  it.  A  branch  of  an  artery  is  sni.iller  than  the 
trunk  from  which  it  arises,  but  if  an  artery  divides  into  two  branchy  the  com- 
bined area  of  the  two  vessels  is  in  neariy  every  instance  somewhat  greater  than  that 
of  the  trunk,  and  the  combined  area  of  all  the  arterial  branches  greatly  exceeds  the 
area  of  the  aorta ;  so  that  the  arteries  collectively  may  be  regarded  as  a  cone,  the 
apex  of  which  corresponds  to  the  aorta,  the  base  to  the  capillary  system. 

The  arteries  in  their  distribution  commmiicate  freely  with  one  another,  forming 
what  is  is  called  an  'Tnastomoft/s  {w^if,  between;  aintm,  mouth)  or  inosculation;  and 
this  communication  is  vei^  free  between  the  large  as  well  as  between  the  smaller 
branches.  The  anastomosis  between  trunks  of  equal  sise  is  found  where  great  free- 
dom an<t  activity  of  the  circulation  are  rc<|ui.site,  as  in  the  brain :  here  the  two  ver- 
tebnd  arteries  unite  to  form  the  basilar,  and  the  two  internal  carotid  arteries  are 
connected  by  a  short  communicating  trunk  ;  it  is  also  found  in  the  abdomen,  the 
intestinal  arteries  having  very  free  anastomoses  between  their  larger  branches.  In 
the  limbs  the  aiia-stomosea  are  inosi  frequent  and  of  largest  size  around  the  joints, 
the  branches  of  an  artery  above  freely  intwidntinir  with  bnmches  from  the  yes.sels 
below:  these  anastomoses  are  of  considerable  interest  to  the  surgeon,  as  it  is  by 
their  enlargement  that  a  vollaterai  eirctthtum  is  established  after  the  application  of 
a  ligature  to  an  artery  for  tlic  ctire  of  anenrism.  Tlie  >nKiller  branches  of  arteries 
anastomose  more  £requently  than  the  larger,  and  between  the  smallest  twigs  these 

dill 
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iiioeciil»tion8  become  so  nmnerouft'  as  to  cooBtitiite  a  doae  network  that  pervades 

nearly  every  ti8*«ue  of  the  bnily. 

Throughout  the  body  generally  the  larger  artonal  brauehc«  pun»ue  a  {KMifectly 
Straight  course,  but  in  certain  situations  tney  are  tortuous:  thuii,  the  facial  artery 
in  its  iTiiirse  over  the  fac»\  ami  tlu'  artrrirs  nf  the  lipf,  are  extremely  tortuous  in 
their  course  to  accoiuDiodate  themselvca  to  the  niovemeutis  of  the  part**.  The  ute- 
rine arteries)  are  also  tortuous,  to  accommodate  tlieniaelves  to  the  increase  of  «M 
which  the  organ  undergoes  during  pregnancy.  Again,  the  internal  carotid  and 
verte1»ral  artt-rit's  |iit  vi(Mis  to  their  entering  the  cavity  of  the  skull  dcsrribe  a  series 
of  curves  wliich  are  evidently  intended  to  diminiBb  the  velocity  of  the  current  of 
blood  by  increasing  the  extent  of  surface  over  which  it  moved  anil  adding  to  the 
ninount  of  impediment  which  i-s  produced  by  friction. 

Tlu*  urtcrieiri  are  dense  in  ptnu  ture,  of  considerable  strength,  highly  elastic,  and 
when  divided  they  preserve,  although  empt^-,  their  cylindrical  fomi. 

The  minute  structure  of  these  vessels  is  described  in  the  chapter  on  General 

Anatomy  [p.  78]. 

In  tlic  tlcscriptiou  <»f  the  arteries  we  Hhall  first  consider  the  efferent  trunk  of  the 
pulmonic  circulation,  the  pulmonary  artery,  and  then  the  efferent  trunk  of  the  sys- 
temic circulation,  the  aorta  and  its  brandkce. 

PUUIONABT  AbSHBT  (Fig.  364). 

The  PulmonaiT  Artery  conTcys  the  venous  Idood  from  the  right  side  of  the 
heart  to  tlie  lungs,  it  is  a  short  wide  vesjjel,  about  two  inches  in  length,  arising 
from  the  left  side  of  the  base  of  the  right  vratricle  in  front  of  the  aorta.  It  a^scend* 
obliquely  u)>ward,  backward,  and  to  we  left  ride,  winding  spirally  in  front  of  and 
then  to  tbf  left  of  the  ascoTidintr  part  nf  the  arch  f»f  the  nnrta  :i<  far  as  tbc  iindiT 
surface  of  the  transverse  portion  of  the  arch,  where  it  divides  into  two  branchci<^  of 
nearly  equal  size,  the  right  and  hft  puhnnvan/  arteries. 

Relations. — The  greater  part  of  this  vessel  is  contained,  together  with  the 
ascoTidinir  part  of  the  arrh  of  the  anrta,  in  thr  pericardium,  being  enclosed  with  it 
in  a  tube  of  serous  membrane  continued  upwartl  from  the  l>ase  of  the  heart,  and  has 
attached  to  it  above  the  fibrous  layer  of  the  membrane.  Behind  it  rests  at  first 
upon  the  a-ncending  aorta,  and  higher  up  lies  in  front  of  the  left  auricle.  On  either 
side  of  its  ori^'in  is  the  appendix  of  the  corresponding  auricle  and  a  coronary  artery, 
and  lii^her  up  it  pjis.ses  to  the  left  side  of  the  ascending  aorta. 

A  little  to  the  left  of  its  point  of  bifurcation  it  is  oonnected  to  the  under  surfiice 
of  tb(^  ai(  h  nf  t)i(-  aorta  by  a  short  fihroQS  cofd.  the  remains  of  a  veesel  peculiar  to 
tVetul  life,  ilif  dui'tm  nrteriomts. 

The  Right  Pulmonary  Artery,  longer  and  larger  than  the  left,  runs  horixon- 
tally  outward,  behind  the  ascending  aorta  and  <ii|ii  itor  vena  cava,  to  the  root  of 
the  right  lung,  whoro  it  divifh-s  into  (\sn  liranchcs.  of  wliicb  ttu'  lower,  which  is  the 
larger,  supplies  the  lower  lobe,  tiie  upper  giving  a  branch  to  the  middle  lobe. 

The  Ldft  Pulmonary  Artery,  oborter  and  somewhat  smaller  than  the  right, 
passes  horizontally  in  front  of  the  descending  aorta  and  left  bronchus  to  the  rool 
of  the  It  fl  liuiLT.  where  it  divides  into  twf»  brarirlK-s  ti>r  the  two  lobe.H. 

Tlie  terminal  brmichet*  of  the  pulmonary  artery  will  be  described  with  the 
anatomy  of  the  Lung. 

The  Aorta. 

The  Aorta  [dofizr^,  arteria  magna)  is  the  main  tnink  of  a.^crie.-*  of  vessels  which, 
arising  from  the  heart,  convey  the  red  oxygenated  blood  to  every  part  of  the  body 
for  its  nutriti  on.  This  vessel  commences  at  iIk  ii|r|MT  part  of  tlie  left  ventricle, and, 
after  n<'cen<ling  for  a  .^hort  disfanre.  arebes  Imrkward  and  to  cIh  left  -i'lc  over  the 
root  of  the  left  lung,  descend.s  within  tlu-  ilionix  on  the  left  side  of  the  vertebral 
column,  passes  through  the  aortic  opening  in  the  Diaphragm,  and.  entering  the 
abdominal  cavity,  terminates,  constdcrably  diminished  in  sise,  opposite  the  fourth 
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lumbar  vertebra,  where  it  divides  into  the  ri^t  and  left  common  iliac  arteries. 
Hence  its  suiMliviaion,  from  the  direction  or  posilioii  of  its  puts,  into  the  arch  of 


Thf  Arch  nf  th*'  .\<>rl«  hikI  ll»  Itrmiclies. 

the  aortA,  [and]  the  deitccnding  £aorta,  which  lu8t  is  again  divided  into  the]  tiioraeit 
aorta  voA  the  <HkionwMl  aorta.* 

Arch  op  the  Aorta. 

Diateetion. — In  order  to  examine  the  arch  of  the  aorta,  open  the  thorax  by  dividing  the  ear- 
ttlafsen  of  the  ribs  on  eaeh  ride  of  the  iitemom,  mioinfE  this  Done  from  below  upward,  and  then 

(uiwinp  through  the  stomuin  nn  ii  li-vcl  with  its  arti<  uLirioii  with  thf  flavii  Ic.  Bv  this  infant 
the  relations  of  the  larg«  vesiicls  to  the  upper  ImrdiT  ot  the  i«tomum  anU  root  of  the  neck  are  kept 
in  view. 

The  Arch  of  the  Aorta  oxtt  nds  from  the  oritrin  of  ihe  vessel  at  the  upfHT  part 
of  the  left  ventricle  to  the  lower  Imnler  of  the  Itoily  of  the  fifth  dorsal  vertebra. 
At  iUs  coiuinencement  it  ascends  behind  the  Mterauiu  obliiiuely  upward  and  forward 
toward  the  right  side,  and  opposite  the  upper  border  of  the  second  costal  cartilage 

'  These  portions  of  the  aorta  wnuid  be  belter  named  trun'-vtr>'e  aorta,  dontal  aorta,  and  abdominal 
or  lombar  aorta:  but  1  hesitate  to  introduoe  new  names  in  place  of  those  in  universal  use. 
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of  the  right  side  pasatse  tmnsventelv,  from  right  to  Idt  and  from  before  backward,  to 
the  left  side  of  the  lower  border  of  the  fonr£  dorml  vertebra ;  it  then  deeoends  apon 
the  left  side  of  the  body  of  the  fifth  dorsal  vertebra,  at  the  lower  border  of  wbieh  it 
takes  the  name  of  thoracic  aorta.  The  an  li  «»f  the  aorta  describe''  ;i  <  nrvr.  the  con- 
vexity of  which  is  directed  upward  and  to  the  richt  side,  and  ii  is*  subdivided  at  the 
points  where  it  changes  its  direction  so  as  to  be  described  in  three  portions — ^the 
ascending,  transverse,  and  desoending  portions  of  the  arch  of  the  aorta. 

A!<(:KNDi.N<i  Part  uk  the  Akch. 

The  asoendiiiff  portion  of  the  arch  of  the  aorta  is  about  two  inches  in  length.  It 

commences  at  the  upper  |>art  of  the  left  vi  iiti  irb  .  in  fmnt  of  the  left  tturi(  iiln-vcutric- 
ular  orifice,  ami  on  a  level  with  tlio  lowei'  Ijonler  of  the  third  costal  cartihi^'e  hehiitfl 
the  centre  of  the  internum ;  it  passes  ubU«juely  upward,  in  the  direction  of  the  heart  » 
axis,  to  the  right  side,  as  high  as  the  upper  boraer  of  the  second  right  costal  carti- 
lage, describing  a  flight  curve  in  its  course,  and  being  situated,  when  distended,  about 
a  quarter  of  an  inch  behind  the  p<»sterinr  f«urface  of  the  sternum.  A  little  above  it« 
commencement  it  is  somewhat  enlarged,  and  presents  three  small  dilatations,  called 
the  rinuut  of  the  aorta  (sinuses  m  Valsalva),  opposite  to  which  are  attached  the 
three  semilunar  valves.  Avbioh  serve  the  purjKwe  of  preventing  any  rei^ui;iitaf ion  of 
blood  into  the  eavity  of  the  ventricle.  A  section  of  the  aorta  opposite  this  part  has 
a  somewbut  ti  iangular  figure,  but  below  the  attachment  of  the  \  alve»  it  is  circular. 
This  portion  of  the  aorta  is  contained  in  the  cavity  of  the  pmcardinm,  and,  together 
with  the  pulmonary  artery,  is  inve-ted  in  a  tube  of  serous  membrane  eontinued  on 
to  them  from  the  surface  of  the  heart. 

Rblatioks. — ^Tbe  ascmdin^  }jart  of  the  arch  is  oovwed  at  its  commencement  by 
the  trunk  of  the  pulmonary  artery  and  the  ri^ht  appendix  auricula?,  and  higher  up 
is  separated  from  the  sternum  by  the  pericardium,  some  ]omo  areolar  ti.<«8ue,  and  the 
remains  of  the  thymus  gland ;  behind  it  rests  upon  the  right  pulmonary  vessels  and 
root  of  the  right  lung.  On  the  rigM  tide  it  is  in  relation  with  the  superior  vena 
cava  and  right  auricle ;  on  the  1^  tide,  with  the  pulmonary  artery. 

Plan  of  the  Kel.\tioxs  or  tuk  AscEJiDiNu  Part  of  the  Abcb. 

In  Frotd. 
Pulmonarj'  artery. 
lUgbt  amMndix  attriculsw 
Ptrioaraioai. 

Renains  of  thynuM  glaoiL 

Right  6ide.  ,^  ^\  Let}  Sid*. 

Superior  cava.  <vjc<>n  iing  PalmoDarj  artaqr. 

Bi«htaarioIe.  J 

Bfhind. 

Right  puhnonury  VMnla. 
Root  of  right  lung. 

TRANSirERSB  PaBT  OF  THB  ArCH. 

The  seoond  or  transverse  portion  of  the  arch  comniences  at  the  ti[>per  liorder 
of  the  second  <  homlro-sterna]  arTirnlntion  of  the  right  side,  and  paj<se»  from  right  to 
left  and  from  before  backward.  i«i  the  left  side  of  the  lower  border  of  the  fourth  dor- 
sal vertebra  behind.^  Its  upper  border  is  usually  about  an  inch  below  the  upper 
margin  of  the  sternum. 

'  Mr.  J.  Wocxl  g]ve»  the  following  noconnt  of  the  rela»ions  and  extent  of  the  arch  of  the  aorta,  M 
the  result  of  hia  observatiuos  on  thirtjHwo  «ubjcct.i,  fourteen  male  and  eighu.>eu  female,  in  whom  an 
antiro  (H>s(('rior  TcrUoftl  wction  of  the  tpinai  ooluiDn  tma  top  to  bottom  bad  been  mMa^with  tbe 

vi»ct*ra  in  «Uh: 

The  cirdiac  opening  of  the  aorta  lies  in  a  horizontal  plane  ilrnu  n  ilinxiuh  the  centre  «>f  tlic  third 
bone  of  the  atemtim,  inasing  midwiiy  between  iU«  third  moid  fourth  riU-uutil«ge«,  and  emerging  behind 
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Rblations. — ^Its  anterior  mirfcuse  w  covered  bv  the  left  pleura  and  luag  and 
lemaiiis  of  the  thymna  gland,  and  crossed  toward  the  left  side  by  the  Idft  pneumo- 
gistric  and  phrenic  nerves  and  superficial  cardiac  branches  of  the  left  sympathetic, 
and  bv  the  left  snpprior  intercostal  vein.  Its  posterior  surfarr  lies  on  tbe  trachea,  just 
above  its  bii'urcatiuii,  on  the  great  or  deep  cardiac  plexuH,  the  cb^iopha^us,  thoracic 
duct,  uiiil  left  recurrent  laryngeal  nerve.  Its  upper  border  is  in  relation  with  the 
left  innominate  vein,  and  from  its  apper  part  are  given  off  the  innominate,  left  com- 
inon  carotid,  and  left  anbckviao  arteries*  Its  lower  f'order  is  in  relation  witli  tin- 
hifiircntion  of  the  pnlmonnry  artery  and  the  remainn  of  the  ductus  arteriosus,  wbicb 
is  conuccted  with  tbe  left  division  of  that  vessel;  tbe  left  recurrent  hiryngeal  nerve 
winds  round  it  from  before  backward,  whilst  the  left  bronchus  passes  below  it. 

Plan  of  tur  Relations  of  thb  Traks7bbb8  Part  of  tub  Abcu. 

Led  ioDominate  vein. 
Arteria  innominata. 
Left  carotid. 
Left  subclavian. 


ik  FroifiL 

Left  pleitia  and  lun^;. 
Rf  luaitiit  of  thymus  pland. 
Left  pnRumoeaHtric  nerve. 
Left  {ihr<-iii«'  in  rve. 
Superficial  cardiac  nerve*. 
Lm  superior  iutercoittal  vein. 


Traefaea. 

T>pep  cardiac  pU 
Oesophagus. 
Thonioic  duct. 
Left  recurrent  nerve. 


BifurrTition  of  pulmonary  artery. 
Ui  iuaitid  of  ductus  arterioeua. 
Left  recurrent  nwre. 
Left  bronchus. 

Dbbcbndivo  Part  of  thb  Arch. 

The  deecendingr  portion  of  the  arch  has  a  straight  direction,  inclining  down- 
vnrrl  on  tlio  h  ft  side  of  tlie  body  of  the  fifth  dorsal  vertebra,  at  the  lower  border 
of  which  it  lakes  the  name  of  descendinj'  thoracic  aorta. 

Relations. — Its  anterior  surface  is  covered  by  the  pleura  and  root  of  the  left 
lang ;  hehmd  it  lies  on  the  left  side  of  the  body  of  the  fifth  dorsal  vertebra.  On 
it5  right  mde  are  the  onophagus  and  thoracic  dnet;  on  its  tide  it  is  covered  hy 
the  pleura. 

Plan  of  thk  Relations  of  the  Descknoinu  Pa&x  of  the  Akcu. 

hi  Front. 
Pleura, 

Boot  of  left  lung. 


Rifjht  Side, 

(£8ophagu«. 
Thoracic  diact. 


Lefi  Side. 
Pleura. 


Behind. 

Left  aide  of  body  of  fifth  doreal  vertebra. 

»l<out  the  ti)>  (if  iJu-  sixtli  (Inr-iil  !,iiiiiMM>  prrx-ess.  The  )ii>,'hest  p«>int  of  ihc  aortic  arch  lies  from 
three-quaners  of  an  inch  to  an  inch  from  the  posterior  suiface  of  the  aecond  bone  of  the  sternum, 
dote  to  iti  right  border  and  to  the  inner  side  of  the  joint  between  the  aecond  right  Tib<iirtll«|re  and 
the  sternum.  It  approaches  the  lower  border  of  the  h  it  f^Mo  i.f  the  fourth  fiorsal  ver'cHm,  nntl  first 
UHiches  the  spine  nmially  about  the  intervertebral  «nN»tamf  between  the  fourth  and  fifth  verlebra».  It 
then  aMiuneN  a  more  vertical  direction,  and  llc-s  aL'uinst  the  left  ride  of  the  body  of  the  fifth  dorsal 
mtebra,  which  is,  in  fnci,  the  uppermoet  vertebra  which  showa  on  its  liody  the  impranon  or  flatten* 
inf  prodnced  bv  contact  with  the  aorta  (Jo>im.  of  Annt.  and  Pftv»..  toI.  iii.f.  i 

This  deBcrii.li-;i  i-  the  one  usnnlly  accvptetl.'nivl  ^iipyK^rte*!  hv  th»'  '.I>s<Tvatione  of  Pingoinhal 
some  anatomista  piil  the  two  lower  porliona  of  the  arch  one  vertebra  higher. 
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Thf  transverse,  and  descemlin;:  iiiu  tions  ct'  tlu-  anli  vai  v  in  position 

according  the  movemeute  of  respiration.  beiti|r  lowered,  togetiier  with  tlie  tracliea, 
bronchi,  and  pulmonary  Teasels,  during  inspitmtion  by  the  dement  of  Diaphragm, 
and  elevated  during  expiration,  when  the  Diaphragni  iuH;end!<.  These  movements 
are  greater  in  the  aacencUng  than  the  traoavenef  and  in  the  latter  than  the  dceoend- 
ing  part. 

Peculiarities. — Thf  \\c\\i\\{  to  wlii.h  tin-  iK^rta  rincs  in  the  rlu-st  !■<  ii>*iiullv  titiont  an 
iooh  below  the  upper  border  of  the  sternuu,  but  it  tiiaj  ascend  ueorljf  to  the  top  of  that 
bone.  Oocattonally  it  i»  fouad  an  inoh  and  a  half,  more  raivly  two  or  otu  Ibrae  incbea,  below 
tbiapoiat. 

In  Dfreotlon. — SonetimcK  the  aorta  arcbes  over  tbe  root  of  th«  ri^ht  instead  of  tbe  left  lung, 

aJ«  in  l(inlv.  ami  ]i;i'^s<'s  diuvn  on  tiio  ri^rlit  >i>Ip  of  the  spine.  In  siirli  ci-i-s  all  tlie  \i>(  iTii  uf  the 
thorjvi  !<■  iiml  ulxioiiiinal  laviiic!*  are  truitt^poiieil.  Less  fre<juently,  Uic  aurta,  ullcr  arching  over 
thi'  root  (if  the  ri;:ht  lun/r,  ii<  directed  to  itH  u.suul  |Ki«ition  on  tbe  left  aide  of  tbe  spine,  thie  peea- 
liaritjr  not  being  accompanied  by  anj  tranBpo«ition  of  tbe  viecera. 

m.  OouHoi'mattoa.— The  aorta  oeeaeionally  divides,  as  in  rame  qaadnipedfi,  into  an  ancend* 

ing  and  a  deaoendinp  trunk,  the  ffinn4'r  of  wliii  li  i.-;  dirrrt^xl  vertii  :»llv  ii|Av;ird.  ;iii<l  h^nl"li\ i^leH 
into  three  hrancheM  to  supply  the  lu  ud  luiiJ  uji|m  i  i\trf uiitie.H,  Souu  tiiiiess  the  aortik  Nul«livj.les 
soon  after  itx  origin  into  two  branches,  which  soon  reunite.  In  one  of  the«e  cjutes  the  n'sophuv^u!* 
an<l  triu-heii  were  found  to  pa««  through  the  inter>Hl  left  by  tb«ir  divivion ;  thie  ic  the  normal 
eoudition  of  the  \vnm\  in  tbe  Ueptilia. 

Surgrical  Anatomy. — Of  all  the  %'esselH  »»f  the  arterial  hvstem,  thr  aorta,  and  more  espe- 
cially its  arch,  is  most  frequently  the  8«»at  of  din<'a>e  ;  hence  it  i»  Important  to  consider  wme  of 
the  eoM-t'ijiu*n<;e8  that  may  enfiie  from  anfuri^in  of  purt. 

It  will  be  remembered  that  the  ai^cending  part  <>!  the  an  tt  ii«  <  outlined  in  the  pcric^mimin. 
just  behind  the  ttoraum,  l)einu  cro.<«sed  at  its  comniem-enient  l>y  the  pulmonary  arteiy  and  ri^bl 
auricular  appendix,  and  having  the  root  of  the  right  long  behind,  the  vena  cava  on  tbe  right 
aide,  and  tbe  pulmonary  artery  and  left  auriele  on  th«  left  Rtd«. 

Aneuri.'^ui  of  the  a-icendine  aorta,  in  the  itituatton  of  tlir  aortir  sinnsi  v.  in  tho  preut  niaj  rit\ 
of  ca«eii  affects  the  rijfht  anterior  f>inua;  tluM  is  mainly  owini^  to  the  iWt  ilmt  the  rejiurjritntioti 
of  blood  upon  the  ainuses  takes  plaea chiefly  on  tin'  riuht  anterior  a^pel■t  uf  the  vestM-l.  (Id- 
aneurismai  use  enlarges  it  may  comj^ress  any  or  all  of  the  stnlctu^e^>  in  iuiiuediate  proximity  witii 
it,  butchicily  profects  toward  the  right  anterior  side,  and  eonrnM^uently  interferes  mainly  with 
those  f«trH>  tiinv-  tliaf  hnvf  a  i  orr.  -ponilinir  relation  with  the  ves-d.  In  the  niajftrilv  of  .  -  it 
hurr»t!t  intu  iiw  omily  ol  the  p  ricuriliuiu.  iht  patient  suddenly  (Irt)pH  dttwn  dead,  iimi  upon  u 
jMist-niorteiu  examination  the  pericardial  sjic  is  found  full  of  blood ;  or  it  may  roiiipnvR  the  ri>;lit 
auricle  or  the  pulmonary  artery  and  adjoining  part  of  the  right  ventricle,  and  ojien  into  one  or 
the  other  of  Uiese  parts,  or  may  press  upon  the  superior  eava. 

Aneurism  of  the  ascending  aorta,  oricinnting  affovo  tlio  sinUM's,  most  fre<|uently  iniplicati-^  tin- 
right  anterior  wall  of  the  vessel ;  this  is  probably  mninly  owing  to  tlie  blood  being  impelle*! 
against  tiiis  part.  The  din  .  tion  of  tin  aneurism  is  also  chiefly  toward  the  right  of  the  median 
line.  If  it  att^tins  a  larce  size  and  projectit  forward,  it  may  a1>sorh  the  sternum  and  tbe  car- 
tilages of  the  ribs,  usually  on  the  right  side,  and  apjx  ar  as  a  pulsating  tumor  On  the  front  of  the 
ebest,  just  below  the  manubrium  :  or  it  may  hurst  into  the  pericardium, or  maycompreseoropen 
into  the  right  lung,  the  trachea,  bronchi,  or  wsophagus. 

Regarding  the  tran>^\ t  r>c  part  of  tin  an  li.  tin-  >tuili  nt  is  reminde<l  that  the  ves»cl  !ir<  <mi  (he 
traehea,  the  o'sophagus,  aud  thoracic  duct :  that  tin'  recurrent  laryugeul  nerve  winds  around  it ; 
and  that  from  its  up{M>r  part  are  given  off  three  large  trunks,  wtiicb  supply  the  head,  neck,  and 
tipper  extremities.  Now,  an  anenriemal  tumor  taking  origin  from  the  postericw  part  or  right 
aspect  of  the  vessel,  its  most  usual  site,  may  press  xiyon  me  traelieu,  iinfteiie  the  nreathing.  or 
proilui  c  <  oiii:!i,  li.Tniopfysi'i.  or  stri^lulous  breathing,  or  it  nniy  ii!tini:itoly  ' 'nr>t  into  that  tuf.r. 
priKlucini:  hital  hemorrhage.  Again,  its  pressure  on  the  laryugtuti  nervi  v  may  give  rise  to 
Kym|ttoms  which  so  ac«-urately  resemble  those  of  laryngitis  that  the  Of»eration  of  tracheoioniv 
ha.s  in  sonic  cases  been  resorted  to,  from  the  supposition  that  disease  existed  iu  the  larynx ;  or  it 
may  ])reHs  u^ion  the  thoracic  duct  and  destroy  life  by  inanition :  or  it  may  Involve  the  enwTphagns, 
producing  dysphagia:  or  it  may  burst  into  the  a'soplia^ru'-.  wlnni  fatal  hemorrhage  will  cxvur. 
Again,  the  innominate  artery  or  the  left  carotid  ur  subchnian  iii»»v  lie  so  obstructed  by  elots  as  to 
pro.  1 1 1,  r  a  \M  ikniv->.  r>r  e\en  a  disapp«'aranee,  of  the  pulse  in  one  or  the  other  wrist :  or  the  tumor 
may  present  itseil  at  >.r  above  the  manubrium,  generally  either  in  the  median  line  or  to  the  right 
of  the  sternum,  and  may  simulate  an  aneurism  of  one  »if  the  arlerie.H  of  the  neck. 

Aneurism  aflecting  the  dettoending  part  uf  the  arch  is  usually  (lire<-u-<i  buekwnrd  and  tu  the 
left  side,  causing  u!»orptioii  of  the  vertehne  and  iwn'sponding  ribs,  or  it  may  presn  upon  the 
tra.  li«  a.  left  bronchus,  fesophagus.  ami  thf  riijlit  an  i  It Tt  lunjis,  generallv  tli>'  latter.  When  rup- 
ture of  the  sac  occurs,  it  usually  takes  place  into  the  left  pleural  cavitv  .  less  frequently  into  the 
ieA  bronchos,  'the  right  pleura,  or  into  the  subt^tanoe  of  the  luogs  or  tntcheu.  In  this  form  of 
aneorism  pun  is  an  almost  constant  and  chanwteristic  symptom,  referr<  'i  t'>  either  the  liMck  or 
oheat,  and  usually  nidiating  from  tbe  epine  around  the  leftside.  This  syntpiom  dep4>ndi»  upon 
the  anearismal  sac  eomprassing  d)e  ioterrostal  nervea  against  the  boae. 
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Branchbs  of  tmb  Arch  of  thr  Aorta  (Figs.  364,  865). 

The  bmncbes  civeii  off  from  the  arch  of  the  aorta,  are  tivu  iu  Dumber:  two  of 
mnall  sUe,  from  i&e  aBoendiog  portion,  the  right  and  left  coronary ;  and  three  of 
lar^'c  si  ye,  from  the  transvene  portion,  the  innominate  artery,  the  left  otHnmon  caro- 
tid, and  the  left  Babdanan. 

PooidiBritlea.— Foallloin  of  ttao'  Branetaes.— Th«  bnuiehM,  instnid  of 

hifrhf'st  part  of  thft  arch  (their  u»ual  position),  may  tn*  tnovfil  more  to  tho  ritfht,  arisini;;  from  th«' 
comincnc^ment  of  the  trunsvente  <ir  upper  part  ol"  th'-  a^.  <'iiilin!r  portion  ;  or  th<^  distance  from 
one  another  at  their  origin  may  l>e  increaHed  or  diminisln  il.  tli.  most  rr>  <(U'  nt  change  in  this 
respect  beinp;  the  approximation  of  the  left  carotid  towani  tlw  ianominiit<'  urt^^rv. 

The  number  of  the  prtmarj  branches  may  be  redmed  to  two:  the  left  raroiid,  arising  from 
the  innominate  artery,  or  (more  rarciv)  the  carotid  and  aubclaviao  art4>rie8  of  the  left  aide,  arift* 
in>:  from  a  left  innomiimte  artery,  but  the  number  may  be  increased  to  four,  from  the  right 
•tiiroti'l  and  subclavian  arteries  ariaiuK  directly  from  tli'-  iun  tu.  the  liinominut.-  hdng  absent.  In 
must  of  these  latter  coses  the  right  subclavian  has  been  found  to  arise  from  the  left  end  of  the 
archj  in  other  cases  it  ma  the  second  or  third  branch  given  off  instca^J  of  the  first.  La*tlly,  the 
number  of  trunk*  from  the  arch  may  be  increased  to  five  or  eix ;  in  these  inetanoes  the  external 
and  internal  carotids  arise  Mparately  from  the  arch,  the  common  eamtid  heinfr  abnent  on  one  or 
both  sides. 

Number  Usual,  Arrangeniont  DifTerent. — When  the  aorta  an  Iu  h  over  u»  the  right 
side,  the  three  branches  have  an  arrangement  the  reverse  of  what  is  usual,  the  innominate  sup- 
iog  the  left  aide,  and  the  oarotid  and  wubclavian  (which  arieea  aeparately)  the  rt^bt  side.  In 
er  eaMt,  where  the  aorta  takei  its  neual  ooune,  we  two  eatotida  may  Ik>  joined  in  a  common 
trunk,  and  thf<  f^iib*  invinns  arise  eeparately  from  tliB  arch,  the  right  nibolaTiaa  geaerallj  arising 
from  the  left  t  tid  nf  the  arch. 

Secondary  branches  ^luiitim.s  arise  from  the  arch;  most  commonly  mi<  h  a  stMomlary 
branch  is  the  led  vertebral,  which  umially  takes  origin  )R>twc4>n  the  left  carotid  and  led  subcla- 
vmn,  or  beyond  them.  Sometimes  a  thyroid  branch  is  derived  from  the  aroh  or  the  ri^t  inter- 
nal mammary  or  ri({ht  vertebral,  or,  more  rarely,  both  vertebral.' 

The  Coronary  Arteries. 

The  Coronary  Arteries  supply  the  heart :  they  are  two  in  nutnber.  right  and 
left,  arising  near  the  commencement  of  the  aorta  immediately  above  the  free  mar- 
gin of  the  aemilnnar  Talves. 

The  Right  Coronary  Artery,  ahout  tho  sizo  of  a  crow'.*  quill,  iu  isc^  fV  oti  tlie 
aorta  immediately  above  the  free  margin  of  the  right  Hemiluuar  valve,  between  the 
pulnionary  artery  and  the  right  appendix  aurieultt.  It  pwues  forward  to  the  right 
side  in  the  groove  between  the  right  auricle  and  ventricle,  and,  curving  around  the 
rifrht  border  of  the  heart.  nin.«i  alone;  iL«*  posterior  surfare  ns  far  a«  the  posterior 
interventricular  groove,  where  it  divider  into  two  branche-s  one  of  which  continues 
onward  in  the  groove  between  the  left  anriele  and  ventricle  and  anantomoace  wilb 
the  left  coronary ;  the  other  descend.H  nhm-^  the  posterior  interventrieular  furrow, 
mipplyino:  hrnnrhtM  to  lioth  ventricle'?  mid  to  the  poptitin,  and  ana.*«tomo8ing  at  the 
apex  of  the  heart  with  the  dewuending  branches  of  the  left  coronary. 

This  vessel  sends  a  larji^  branch  along  the  thin  margin  of  the  right  ventricle  to 
tho  apex,  and  nunterous  .^mall  branches  to  the  right  auriele  and  ventricle  and  the 
commencement  of  the  pulmonary  artery. 

The  Left  Coronary,  larger  than  the  former,  arisen  imme<liately  above  the  free 
edge  of  the  left  semilunar  valve,  a  little  higher  than  the  right:  it  p«.H.«(s  ti.iward 
botwt  cii  t^i- ;  nilinonarv  artrr\'  and  the  left  appendix  niiricnln'.  and  (Ip^rcrids  ol)lii|uely 
toward  the  anterior  interventricular  groove,  where  it  divider  into  two  branches.  Of 
these,  one  passes  transversely  outward  in  the  left  auricalo>ventrioular  groove,  and 
winds  around  the  left  border  of  the  heart  to  its  posterior  surface,  where  it  aoai^to- 
ni«w  with  ihf  transverse  branch  of  the  right  rororuirv  ;  thf  oflirr  d»  sf'i  Ti'!<  alunt^ 
the  anterior  interventricular  groove  to  the  apex  of  the  heart,  where  it  aii)iJiCouio.M>8 
with  the  descending  hranebes  of  the  right  eoronary.   The  left  coronary  supplies 

'The  anomalies  of  the  aorta  and  its  bmncheo  are  minutely  described  by  Kmuse  in  Henlc^s 
^mlenqr  (Bmnswick,  18761,  vol.  iii.  p.  210  et  mif. 


Digitized  by  Godgle 


508 


THE  ARTERIES, 


the  left  auricle  and  its  appendix,  both  ventricles,  and  numerous  small  branches  to 
the  pulmonary  artery  ana  commeneenient  of  the  aorta.* 

Peculiarities. — These  vessels  occosioiitiUv  arise  br  a  cotaoion  trunk,  ur  their  nuiul>er  majr 
be  increiLHcd  to  throe,  the  additional  braneh  'beiog  of  emaU  siie.  More  rarely,  there  are  two 
additional  braucbe*. 


AUTERIA  InNOMINATA. 

The  Innominate  Artery  ^rachio-oephalic)  is  the  largest  branch  given  off 
from  the  arch  of  the  aorta.    It  arises  from  the  oommenoonent  of  the  transverae 

portion  in  front  of  the  left  carotid,  and,  ascending  obliquely  to  the  upper  bonier  of 
the  right  titrrnri-clavicular  articulation,  divides  into  the  right  common  carotid  and 
right  subclavian  arterie^^.  This  vessel  vaiies  from  an  inch  and  a  half  to  two  inches 
in  length. 

KHf  ATiONS. — In  fr">if  it  is  separatee!  from  the  first  bone  of  the  stemiiin  by  the 
Sterno-hyoitl  and  Stemo-thyroid  nmscles,  the  remains  of  the  thymus  ghmd,  the  left 
innominate  and  right  inferior  thyroid  veins,  which  cross  it«  root,  and  sometimes  the 
inferior  <■«  rvical  cardiao  branch  of  the  right  pneumogastric.  /.  ,  ; ;  /  it  lies  upon 
the  traelu';i,  wliirli  it  cros<t'r;  ol(]iquely.  On  tlie  r/)/fif  x/'-A'  is  tln'  ri^lit  wim  innom- 
iuata,  right  pneumogastric  lu  rvc,  and  the  pleura;  and  on  the  »iUi-  the  remains 
of  the  thymus  gland  and  origin  of  the  left  carotid  artery. 


Plan  of  thb  Rblatioks  of  thb  Innohinatb  Artbky. 

Sternum. 

Sternohyoid  and  Stemo-thyrmd  mnRcles. 

KeuiainH  of  thymus  L'tainl. 

hcd  lAnominate  and  right  inferior  thjroid  veins. 

laferior  omical  cardiac  braaoh  from  right  poMimogastrie  nerve. 

Hight  JSide.  \,  Lejl  Side. 

Right  vena  innominata.  [  inngmimto  \  Remain^<  of  thymo*. 

Right  pneumogastric  aenre.  I    Anwy.    j  Left  carotid. 

Pleura.  V  / 

Behind. 
Trachea. 

Braoohee. — The  innominate  usually  gives  oft'  no  branches,  but  occasionally  a 
amall  brandi,  the  ihyroidea  him,  is  given  off  from  this  vessel.  It  asoenda  in  front 
of  the  trachea  to  the  lower  part  of  the  thyroid  body,  which  it  auf^lies.   It  variea 

greatly  in  size,  and  appears  to  compensate  for  deficiency  or  absence  of  one  of  the 
other  thyroid  vessels.  It  uccasioually  is  found  to  arise  from  the  subclavmn  or  inter- 
nal mammary  vessel.  The  innominate  artery  also  aometimea  gives  off  a  th/ndew 
hnmchkd  branch. 

Peculiarities  in  Point  of  Division. — AVhen  the  birnrcation  of  the  innoniiimte  artery 
Tsriee  from  the  point  aliove  mentioned,  it  sometime*  ««cend«  a  eunsidoruble  diHtance  above  the 
sternal  end  of  the  clavicle ;  leea  frequently  it  divides  bdow  it    In  the  former  claM  of  eaaee  its 

len>;tli  may  exceed  two  in<'he!»,  and  in  the  latter  M»  reduoc<l  to  an  inch  or  U'pp.  The.se  are  pointit 
of  considerable  int<*rest  for  the  .•^umeon  to  n^meuilKT  in  connection  witii  th«>  operation  of  tyinjj 
this  veH><4'l. 

Position. — ^\  hen  the  aorta  arehei*  over  to  the  right  side  the  iiinniiiiiiatr-  \h  directed  to  the 
l»"ft  Mith'  of  th»-  nci  k  in^»te!l4l  of  the  ri<rht. 

Ctollateral  Oiroulation. — Allan  Bume  demonatratfd  on  the  dead  subject  tlie  pomibilitjr 
of  the  estaWiMbment  of  the  collateral  cirenlfttiftn  after  Ujrattire  of  the  innominate  artery,  by  tying 
and  •livi  tiiiL!  th:it  !irt«'ry,  after  which,  h*  '"pvcn  coarse  injection  in>p>ll'  'l  iiitu  tin*  mrXn 

parsed  freely  t»y  the  anaAtomoKin^  branch«'«  jnu>  the  arteries  of  thr  right  arm.  filling  them  and 
«U  the  veeeeb  of  the  head  completely  "  (SHn/inil  Anatomy  of  the  Head  and  AVrHr,  p.  6^  The 

'  .\ccordin^  to  Dr.  Samuel  West,  there  is  n  very  Ave  and  complete  anastumoMe  between  the  tVO 

ii>rouary  art*frie»  (  Lancet,  Jiwe  2, 1893,  p.  i>4a>. 
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branchf^  hy  which  this  uin>ulation  would  be  carried  on  are  verv  numerous ;  thus,  all  the  t'om- 
munioationii  lu-roMs  th»>  mi(l<lle  line  lM>twi'«'n  the  hranche.s  of  tho  carotid  artcriem  of  <>^i(Mi!iit4>  sides 
would  he  available  fur  the  supply  of  bloo*!  to  the  ripht  side  of  the  head  and  noek,  while  the  anai>- 
lomofti<4  b«^tw»^n  the  superior  inti-nwtal  of  the  <iuVM<lnvianaiul  the  first  aortic  iniertiostal  («ee  infra 
on  the  L'ollatentI  rirenlation  after  obliteratiuu  uf  liic  choraeie  aorta)  would  t>riDg  the  blixMi.  by  » 
fri'e  and  direct  course,  into  the  ripht  sabclaviau :  the  iiuineroQ>«  connection!)  also  between  th6 
lower  intercostal  artcrien  and  the  branches  of  the  axillary  and  internal  nianimary  arteries  woald 
doubtli'^>  iissiKtin  the  sii|i]ily  of  blood  to  tli>>  ri^'iit  arm.  whili'  tin-  cpi L':i-Cric.  frniu  tlii>  I'xt.  riuil 
iliuc^  would,  by  moan:*  ot  its  ana!>tomosis  with  the  internal  uiiiuitnary,  con)|>eii»iiU'  fur  uiiy  dt  ti- 
Henoj  in  the  vascularity  of  the  wall  of  the  chett. 

finurgioal  Anatotny  — Although  tlt«  operation  of  tying  (he  innominate  artery  has  been 
perfimned  by  several  8ur^eon<«  for  anearimii  of  the  ri^ht  snhclaTian  extending  inwat^  a«  far  as 
the  Scah*nus,  in  oniv  nur  in>t:in<-i'  has  it  hww  attt  nil-  ^I  with  suc,  .'-.^.'  Mott  s  putifnt.  In i\vi'\  >t, 
OO  whom  the  operation  wau«  lirst  p»  rt(iriii>  ii.  liw.i  ne  arly  tV-ur  wn  ks.  aiul  tlra'  l' 's  more  than  two 
nonthfl.  The  main  obftiwdcs  to  tin-  uji.  rati  ti  arr,  ii?*  the  student  will  per<<  i  .<  fr<»m  his  divs«»c- 
tion  of  this  Teeael,  the  deep  situation  of  tlie  artery  behind  and  l>eneath  tlte  sternuni,  and  the 
numlwr  of  iDiportaot  Htroetnras  which  enrronnd  it  in  every  part. 

In  order  fn  apply  a  lijjature  to  this  vi  ssi  l  t!i<'  iiatir-nt  is  to  be  plan-d  upon  hi«  back,  with  the 
shoulders  rai^tU  and  the  head  bent  a  iittli'  lim  kwurd,  ho  as  to  dniw  out  the  artery  from  behind 
the  sternum  into  the  ti'<  k.  An  im  i-ion  twn  inches  long  is  then  made  along  the  anterior  l»or<lcr 
of  the  Sterno-ma,Htoid  inujtele,  terminatin":  at  the  sternal  end  of  the  clavicle.  From  this  point  a 
aerond  incision  is  carried  a)>out  the  eame  Icn^h  alonf;  the  upper  border  of  the  clavicle.  The 
skin  is  then  dissected  back  and  the  Platysraa  divided  on  a  ilirector :  the  sternal  end  of  th© 
Stemo-mastoid  is  now  broutrht  into  view,  and  a  director  bein<r  passe<l  beneath  it  and  close  to  it» 
uiiii'T  >iirrai  i\  >n  u>  til  avoid  aiiv  Mnull  v>'s>f>l<.  thi-  nuisi-l.-  i>  to  i"'  iii\  iil-'"!  traii-\ i'r~*'ly  through- 
out th''  i;riMter  part  of  it«  atta*  hiii«  iu.  Uy  pn-xsinf;  a.Hide  any  loose  cellular  tis.Mi«t  or  ro««eU  that 
may  now  an|M>ar  the  Slertio-hyoid  and  ^^t<'rii'>tliyroid  muscles  will  be  exposed,  and  must  ba 
divuledt  a  aireetor  beia|;  previously  paiwed  beneath  them.  The  infeiior  thyroid  veins  mav  oorae 
into  view,  and  must  be  eareftilly  drawn  either  upward  or  downward  hv  meann  of  a  blunt  hook.  On 
no  account  should  these  vessels  l»e  divided.  a.s  it  would  a'ld  niuoh  f'l  tin-  i1iffi<  ulty  of  tli"  npt-ratinti 
and  endancer  itii  ultimate  success,  .\fler  tearing  through  a  strong  fibro-cellular  lamina  the  riglil 
otrotid  is  broa|^llt  into  view,  and.  being  traced  downward,  the  arteria  imMOUtiata  is  arrived  at. 
TJie  left  vena  moominata  should  now  be  depressed ;  the  ri^ht  vena  innominata,  the  internal 
Jugular  vein,  the  pnenmo|Eaatrie  nerve  drawn  to  the  riyrht  side;  and  acnrv«d  aneurii^ni-needle 
tiiuy  then  be  pa-K.  d  around  the  vessel  close  to  it-^  .-tirra.  '-  and  in  a  ilin'>  tinii  fmrn  l.t-low-  upward 
and  inwanJ.  care  bviiig  uiken  to  avoid  the  right  pkural  ssu;,  the  tnicln-a.  stud  tardiac  nerves. 
The  ligature  should  be  applied  to  the  arte  ry  as  high  a-s  nossible.  in  order  to  allow  room  between 
it  and  the  aort4i  for  the  lornmtion  of  the  coagiiliim.  The  importance  of  avoiding  the  thyroid 
plexus  of  veins  during  the  primary  steps  of  the  operation,  and  the  pleural  MO  whilst  including 
the  vessel  in  the  ligature,  should  be  most  oarefuHv  borne  in  mind,  since  secondary  hemorrhage 
or  pleurisy  has  been  tlic  cause  of  death  in  all  tho  iatal  cases  hitherto  recorded. 

OoiofOM  Oabotid  Abkbbibs. 

The  Oommon  Oorotid  Artcnie0«  although  occupying  a  nearly  simQar  position 

in  the  neck,  differ  in  position,  anil  coiisfquently  in  their  relations  at  their  origin. 
The  right  carotid  aristcs  from  tho  ai  toria  innominata  behind  tho  right  stcrnn-davic- 
ular  articulation;  the  left,  from  the  highest  part  of  the  arch  of  the  aorta.  The  left 
carotid  is  oonseqnently  longer  and  placdl  tnoirie  deeply  in  the  thorax.  It  will  there- 
fore be  mnrf>  rniivonient  to  descrilu'  first  tlie  coiir^o  and  rrlafion.a  of  iliat  portion  of 
tlie  left  carotid  which  iaterveoes  between  the  arch  of  the  aorta  and  the  left  sterno- 
clavicular  articulation.  (See  Fig.  364.) 

The  left  carotid  within  the  thorax  a.'«cend.«i  obliquely  ontwanl  from  the  arch  of 
the  aorta  to  the  root  of  the  neck.  Tn  front  it  is  .sepurate<l  from  the  first  piece  of 
the  sternum  by  the  Sterno-hyuid  and  8 temo- thyroid  muscles,  the  left  innominate 
vein,  and  the  remains  of  the  thymus  gland ;  hehmd  it  lies  on  the  trachea,  oe.'^opha^ 
gti.s,  and  thoracic  duct.  IwtemaUy  it  '\»  in  relation  with  the  arteria  innominata; 
ta^ermllif^  with  the  left  pneumogaetric  nerve  and  left  subclavian  artery. 

'  The  iiperaiion  was  |»erf«rnied  by  Dr.  Smyth  of  New  Orleans.  (Seethe  New  Sydenbsm  Society's 

Sienniat  /Uirunp^  for  ldG<>-G<>,  p.  Sld.i 
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Plan  or  thb  Rblationb  op  the  Lkpt  Common  Carotid,  Tbobacic  Portioit. 

Ih  Front. 

Stornoni. 

St«'rn(»-hy(>i(l  and  Sterao-thyroid  muMlM. 
Led  innuuiioate  vein. 
RflmaiiiB  of  tbymas  glaad. 

TnternaU'i  /t^tx  ^v.mm.jii\  Exteruallti. 

Art4>rw  iQDOtuiuatu.  1     Thorvtc    i  Left  pncuinogaatrii;  nerve. 

V    fVnrtiMt.  J  L*ft  «abelmmn  srtfliy. 

BthUui. 
Trachea, 

Thurat  ic  duct. 

In  the  neck  the  two  common  carotids  resemhle  each  otlier  m  closely  that  one 
description  will  apply  to  both.  Each  vessel  parses  obli(juely  upward  from  behind 
the  sterDO-clavicular  articulation  to»  level  with  the  upper  border  of  the  thyroid 
cartilage,  wlierc  it  diviilis  into  the  cxtenial  and  intemn!  earotid.  thc«e  names  being 
derived  from  the  distribution  of  the  arteries  to  the  external  parts  of  the  head  and 
&oe  and  to  the  internal  parts  of  die  cranium  respectively.  The  course  of  the  com- 
mon carotid  is  indicated  by  a  line  drawn  from  the  sternal  end  of  the  clavicle  below 
to  a  point  midway  between  t}ie  ancrle  of  the  jaw  and  the  mastoid  process  above. 

I As  it  lies  just  under  the  anteri<n-  bor»ior  of  Uie  Sterno-cleido-niajitoid.  this  muscle 
bims  an  excellent  guide  to  its  position.] 

At  the  lower  part  of  the  neck  the  two  common  carotid  arterie-s  are  separated 
fi"om  each  other  bv  a  very  small  intervnl.  which  contains  the  tiaeliea:  but  at  the 
upper  part,  the  thyroid  body,  the  larynx,  and  pharynx  project  forward  between  the 
two  vcflseU.  and  give  the  appearance  of  their  being  placed  fiirther  back  in  that  sit* 
uation.  Tlie  enmnion  earotid  artery  is  contained  in  a  sheatli  derived  from  the  deep 
cervical  fascia,  which  also  encloses  the  internal  jugular  vein  and  pneumogastric 
nerve,  the  vein  lying  on  the  outer  side  of  the  artery  and  the  nerve  between  the 
artery  and  vein,  on  a  plane  posterior  to  both.  On  opening  the  sheath  these  three 
srnirtTTre^  are  s( H>n  to  be  Separated  from  one  another,  each  being  enclosed  in  a  sep> 
arate  fibrous  investment. 

Rblationb. — ^At  the  lower  part  of  the  neck  the  common  carotid  arterv  is  verv 
deeply  seated,  being  covere<l  by  the  superficial  fascia.  IMatysma,  and  deep  fascia,  the 
St'  TTio-mastoid.  Sferno-hvoid,  and  Stenio-thvroid  nniscleJ*.  and  \>\  the  Omo-hvoid 
opj>o.site  the  cricoid  cartilage ;  but  in  the  upper  part  of  its  course,  uear  its  termina- 
tion, it  is  more  superficial,  oeing  covered  merely  by  the  integument,  the  superficial 
foscia,  Platysma.  deep  fikscia.  ancl  inner  margin  of  the  Stemo-mastoid.  and  is  con- 
tained in  n  triaii^rnlar  space  bounded  behind  by  the  Sterno-mastoid,  above  by  the 
posterior  belly  «d  the  Digastru  ,  and  below  by  the  anterior  belly  of  the  Oino-byoid. 
This  part  of' the  artery  is  crossed  obliquely  from  within  outward  by  the  Btcmo> 
mastoid  arterv  :  it  i>  eros^ifd  alsu  bv  one.  or  .-(uiietiTnes  t'wo  siijierior  tlivroid  Nt  ins, 
which  tenninate  in  the  internal  jugular,  and  desceiuling  on  its  sheath  in  front  is 
seen  the  descendcns  noni  nerve,  this  filament  being  joined  by  one  or  two  brancheB 
from  the  cervical  nerves,  which  cross  the  vessel  from  without  inward.  Sometimes 
the  dr>rcndens  noni  is  cnniained  wifliin  ilie  slicatli.  The  middb'  tliyrnid  vein 
crosses  the  artery  about  its  middle,  and  the  anterior  jugular  vein  below.  Behind, 
the  artery  lies  in  front  of  the  cervical  portion  of  the  spine,  resting  first  on  the 
LonguH  colli  muscle,  then  on  the  Rectus  capitis  anticus  major,  irom  which  it  is  sep> 
arntfd  liy  the  sympathetic  nerve.  Tlie  recnrronf  larvnjjcjil  txTve  and  inferior 
thyroid  artery  cross  behind  the  vessel  at  its  lower  part.  InU-riudli/,  it  is  in  relation 
with  the  trachea  and  thyroid  gland,  the  inferior  thyroid  artery  and  recurrent  bf>* 
yngeal  nerve  being  interpo.'^ed :  higher  up.  with  the  larynx  and  pharynx.  On  its 
outer  aide  are  placed  the  internal  jugular  vein  and  pueumogastric  nerve. 
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At  tb«  lower  part  of  the  utsck  the  internal  jugulur  vviu  ou  the  right  nide  diverged 
from  the  uteiy,  but  on  the  left  aide  it  appfiocnes  it,  ud  oftoi  cRMses  its  lower  part. 
Thitt  is  an  important  fact  to  bear  in  mind  during  the  perfofinaaice  of  any  operatkm 
on  the  lower  part  of  the  left  common  cwotid  wrterj. 


Plak  0*  THE  Kelations  of  the  Common  Carotid  Aetkry  [Cervical  Portios]. 

In  Front. 

lnte|CuiD«nt  wA  fhMia.  Oino-hjoid. 

IMatys^ma.  De^cendena  and  Coininunieaiui  nooi 

Stenio-tnastoid.  Sterno-mastoid  artcrr. 

Sterno-liyuiii  Superior  and  middle  thyroid 

Slerao-th^-roid.  Antuhur  jugular  vein. 

0 Trachea. 
^  -    \  Thyroid  pland. 

SUSS?    I  Recurrent  larynj^eal  i 

J  Inferior  thjnnd  arteiy. 

Larynx. 

Behind. 

Longlis  colli.  Sympathetic  nerrn. 

Rectus  capitis  aoticos  m^or.         Inferior  thyroid  artery. 
Recurrent  larynp^l  nerve. 

Peoallarittea  as  to  Oriflrtn. — ^The  right  common  carotid  may  arise  above  or  below  ite  aenal 

point,  th«'  u|>j«'r  Iwriler  of  the  stern«>-»  lavicular  articulation.  This  variation  ocrrurs  in  one  out  of 
alM>ut  eijjht  canes  and  a  half,  and  the  origin  is  more  frequently  al»ov«  than  below  the  utiual  (H)int; 
or  the  iirt<  ry  may  nriM'  us  a  jjeparate  branch  frf  ia  tli>'  aroh  of  the  ;iort.i  or  in  ■  oiiiiini  tiiiii  with 
the  left  carotid.  The  /*•/?  lomitf^n  rarolid  varies  more  frequently  in  origin  than  tlie  right. 
In  the  majority  of  abnormal  cum's  it  arises  with  the  innominate  artery,  or  if  the  innominate  artery 
\n  absent  the 'two  carotids  arise  usually  by  a  single  trunk.  The 'left  carotid  has  a  tendency 
toward  the  ri^'ht  side  of  ihm  aroh  of  the  aorta,  beios  ooeasionaUy  the  flrat  branch  given  off  front 
til'  transverse  portion.  It  rarely  joins  with  tha  left  snbclaviaa,  except  in  cases  or  trasspoeition 
ol  the  arch. 

Peouliaritlee  as  to  Point  of  Division. — The  mo^t  important  pe(.■uliaritie^  of  thi^*  ve<<Mei 
in  a  Sttrgi<»l  point  of  view  relate  to  its  place  of  division  in  the  neck.  In  the  majority  of  abnor^ 
miU  eases  this  occurs  higher  than  usual,  the  arfeerr  dividinji;  into  two  hranehes  opposite  the  Imrid 

Iwne,  or  even  hifihi-r :  iiiori-  riiroly.  it  <)<••  urs  ln-Iow  its  u-ual  place,  onposit*'  tn<-  middle  of  the 
larynx  or  the  lower  border  ul  tliu  cricoid  »  artiia^it' :  and  one  eaae  is  related  by  Morga^i  where 
the  common  carotid,  only  an  inch  and  a  half  in  length,  divided  at  the  root  of  the  neclc.  Very 
rarel|r  thecommoa  carotid  ascends  in  the  neck  without  aoy  subdivision,  the  internal  carotid  being 
wanttnc :  and  in  two  cases  the  common  carotid  has  been  found  to  be  absent,  the  eitwnat  and 
internal  carotids  arising  directly  from  the  arch  of  the  aorta.  This  peeuUanty  exhited  on  both 
j»ides  iu  un>'  subject,  on  one  side  in  the  other. 

Occasional  Branches. — Tlie  common  "  urutid  usually  ;.'i\'-s  off  no  l)raur})  prc\ious  to  itM 
bifurcation  :  but  it  oecasionally  gives  origin  to  tin-  superior  tii yroid,  or  u  laryngeal  bnini  ii,  the 
inforior  thyroid,  or.  more  randy,  the  vertebral  art*»rv. 

SuTffioal  Anatomy,  [aee  the  Triangles  of  the  Neck.  p.  526.1 — The  opera^on  oS  tying  the 
common  carotid  artery  may  be  necessary  in  a  ca<<e  of  wound  of  that  vessel  or  5t«  branches,  in 
atii'uri-tn.  or  in  a  ra^c  oj' pulsiitiiig  tumor  of  fin'  orliit  or  sk  i'l  If  the  wound  iiivolvt's  th<'  trunk 
of  the  l  onimon  carotid,  it  will  l>e  necessary  to  tie  the  artery  above  and  briow  the  wounded  psirt 
But  in  ea.'^e^  of  aneurism,  or  where  one  of  the  branches  of  the  common  camtid  Ik  wounded  in  an 
inaocewible  situation,  it  may  be  judged  neeessan  to  tie  the  trunk.  In  such  cases  the  whoie  of 
the  artery  \n  m^eeftViMe,  and  anv  part  may  be  tied,  except  clone  to  either  end.  When  the  case  is 
■<U('h  as  to  allow  of  a  i  boii  i'  bcinL'  made,  the  lower  jiart  of  rlic  l  arotiil  sliould  nrvi  r  I  c  r-i  icrted  as 
the  »i>oi  u|>ori  which  t<i  \>inw  a  ligature,  for  not  only  ii»  lli*-  artery  lit  lla.s  .situation  pliK-rti  very 
deeply  in  tin-  urrk,  but  it  i»  covered  by  three  layers  of  muiwles.  and  on  the  left  side  the  jugular 
vein,  in  tlie  great  majority  of  cases,  pasMs  obliquely  in  front  of  it.  Neither  should  the  upper  end 
be  aeleeled.  n>r  here  the  superior  thyroid  vein  and  its  tributaries  would  give  rise  to  very  consid- 
I'raMo  difficulty  in  the  application  of  a  ligature.  The  point  most  favorable  for  the  o|  K-ration  in 
ihut  part  of  the  vessel  wliich  bi.sectw  the  angle  formed  by  the  anterior  edge  of  the  St<  riio  Juu«toid 
with  the  Oino  hyoid  muscle,  at  the  level  of  the  cricoid  i  artilai:-'.  It  o<  c!U»ionally  happens  that( 
the  onmtiii  artery  bifurcates  below  its  unual  position:  if  the  artery  l>e  exposed  at  \l»  point  of 
bifurcation,  Ixith  division B  of  the  ve^isel  should  be  tied  near  thdr  origin,  in  preference  u>  tying 
the  trunk  of  the  artery  near  its  termination  ;  and  if,  in  consequence  of  the  entire  absence  of  the 
common  carotid  or  from  its  early  division,  two  arteries,  the  external  and  internal  carotids,  are 
met  with,  the  ligature  Mhoutd  be  plaoad  on  that  vaiiel  which  is  found  on  compression  to  be  con* 
nected  with  tlie  diaeaoe. 
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In  this  operation  the  direcUon  of  th«  resael  and  ths  ioner  msrfpo  of  the  btMvo-miwtotd  an 
the  chief  |pitde«  to  its  performance.   The  patient  should  be  placed  on  hu  baok  with  the  head 

thrown  Imok  ;  iin  in.  isinu  i>  to  In'  tiiitdc,  three  inch'"'  loriir.  iiton<^  thr  rinterior  bonii  r  (^f  the 
Sterno-ma«toiil,  m  thut  tlie  c-eutrt*  corrc-nnonds  to  the  U-vel  ui  ihu  critjoid  iruriilage ;  after  dHuling 
the  integument,  superficial  fascia,  and  PlatyHiua,  the  deep  fa.sria  must  he  cut  through  on  a  direc- 
tor, lo  as  to  avoid  wounding  numerous  small  veiua  that  are  uHuailj  found  beneath.  The  head 
may  now  be  broa^fht  forward  so  as  to  relax  the  parte  eomewhat,  and  the  mardns  of  the  wound 
held  asunder  Tiy  rHrai-tors.  The  desct'ndenB  noni  nen-e  i»  now  expoM»<l.  an*!  must  t>f  nvouli-d. 
and  the  shenth  nf  the  ve»t<el,  having;  been  raised  bv  foroops.  i»  to  be  opemvl  to  a  small  <  vt>  tit  i>vvr 
the  art>Ty  :tt  its  inner  side.  The  internal  ju^ii!:ir  \<  in  may  pri--riit  i!>rir  alt«  riiiit.  l\  (ii--ti  nvi«Hi 
and  relaxed  ;  thin  should  be  compressetl  both  above  and  b<-low.  and  drawn  outward,  in  order  to 
facilitate  the  operation.  The  aneurism-needle  is  passed  from  the  outoide,  care  )>tnng  t>iken  to 
keep  the  needle  in  i  lo-.»  oontaet  with  the  artery,  aii  l  thus  avoid  the  risk  of  injuring  the  jugular 
vein  or  inchidinL'  tiif  \  :ii;us,nprve.  Before  thf  ligature  is  tied  it  should  be  aHcertainetl  that  noth- 
ing Init  tin."  nr-  1'.  i  -  n  iii'N'il  in  it. 

Ligature  of  the  Common  Carotid  at  the  Lower  Part  of  the  Nock. — Dii^  opera- 
tion i»  sometime.s  required  in  caaen  of  aneurism  of  the  upper  pari  of  the  carotid,  espec  ially  if  the 
aae  is  of  large  aise.  It  is  beet  performed  bv  dividioj^  tlie  sternal  origin  of  the  Steroo-paetoid 
muaele,  but  may  be  done  in  eoroe  'caM»,  if  the  aneunitm  i«  not  of  very  large  size,  by  an  meision 
along  th<"  tinti-ri'ir  borili  v  of  tho  Stfriio-ma-toiil,  (•xt.  i..'iiiLr  down  to  the  stcrno-i  lii\  ii  ulur  urti.nila- 
tion,  and  by  tlien  retracting  tlie  muscle.  The  t'a>ii-.-t  and  b»  st  plan,  however,  is  to  iiutki*  an 
incision  two  or  thref  in<!he.4  long  down  the  lower  part  of  tlie  imttTior  l>order  of  the  .Sterno-mastoid 
muscle  to  the  sterno^vicular Joint,  and  a  aeoond  incinion,  etartinefVom  the  termioataon  of  the 
first,  alone  the  upper  border  of  tlie  ctaTide  for  about  two  inchea.  This  inciMon  is  made  throufch 
the  superficial  and  do.  ji  fasria.  an  l  the  sternal  origin  of  the  muscle  exposed.  This  is  to  b<f  divided 
on  a  director  and  turm  d  up  with  the  superficial  structures  as  a  triangular  flap.  Some  hxwe  con- 
nective tissue  is  now  to  be  divided  or  torn  through,  and  the  outer  Ijordi  r  nt"  the  Sterno-hvoid 
muaele  exposed.  In  doine  this  care  must  be  taken  not  to  wound  the  anterior  jugular  vein,  which 
eromes  the  muscle  to  reach  the  external  jugular  or  subclavian  vein.  The  Stemo-hyoid,  and  with 
it  the  Sterno  thyroid,  an*  now  to  be  drawn  invrard  by  means  of  a  retractor,  and  the  sheath  of  the 
vesiiel  is  expose<l.  This  mu"*t  l>e  opened  with  great  care  on  its  inner  or  tracheal  wide,  so  as  to 
avoid  the  internal  jugular  vein.  This  is  especially  n<'.  '  s^ary  on  th''  i>  ft  -iiir.  whri-'  th^-  ai  t-  iy  Is 
commonly  overlapped  by  the  vein.  On  the  right  side  there  ia  usually  an  interval  Ik  tw.  >  n  the 
arterv  and  the  vein,  and  not  the  same  risk  of  wouniling  the  latter. 

dollateral  Oiiroulation. — ^After  ligature  of  the  commoo  caxotid  the  collateral  circulation 
can  be  perfectly  established  by  the  free  eommunieation  which  exiiMa  between  the  carotid  arteries 

of  oppo^iti'  ^idos.  txith  witliniit  and  witljin  tii<'  cr.inlutn,  ur:;l  l.y  enlargement  of  the  branehea 
of  the  sul>clavian  artery  on  the  side  corref>ponding  to  that  on  which  the  vessel  has  been  tied,  the 
chief  communication  out.<ide  the  skull  takinj^  plMf^  between  the  superior  and  inferior  thyroid 
arteries  and  the  profunda  oervicis  and  arterta  princeps  cervicis  of  the  occipital,  the  vertebral 
talcing;  the  place  of  the  internal  carotid  within  the  cranium. 

Sir  A.  r(H,jiiT  lind  an  opportunity  of  <n---<'i  titi^r.  thlrt<'>'ii  yt-ars  after  thf  opprution,  the  ci"..'  in 
which  he  tir.-^t  ^ucrcjisfully  tied  the  cuituuuiii  (.uruud, — l)jc  src»>i)d  tuae  in  which  he  jierfoniicd  the 
operation  {Giii/'s  Hospital  Hfj^rla,  \.  'tfi).  The  injection,  however,  does  not  seem  to  have  lueii 
a  successful  one.  It  showed  roereW  that  the  arteries  at  the  base  of  the  brain  (circle  of  Willis) 
were  much  enlarged  on  the  side  of  tne  tied  artery,  and  that  the  anastomosis  between  the  branches 
of  the  external  curott  t  nn  tlir  afT.  ted  >ide  and  those  of  the  same  artery  on  the  sound  side  was 
free,  so  that  the  external  carotid  was  pervious  throu^^^houi. 

ElxTEBNAL  Carotid  ABxm. 

T}io  External  Carotid  Artery  (Fi;::.  ^lOtl)  rnminences  opposite  the  upper  border 
of  the  thjroid  cartilage,  and,  taking  a  slightly  curved  coartie,  ascends  upward  and 
forward,  and  tben  inclmeB  bnckwaiu«  to  the  space  between  the  neclc  of  the  eandTle 
of  the  lower  jaw  and  the  extenul  meatns,  where  it  divides  into  the  temponl  and 

internal  maxillar}'  nrrpries.  Tf  mpi»lly  Himini.shes  in  size  in  its  rnurse  up  the  neck, 
owing  to  the  number  and  larce  size  of  the  branches  ^iven  oflf  from  it.  In  the  child 
it  is  somewhat  smaller  than  the  internal  carotid,  but  m  the  adult  the  two  vessel?  are 
of  nearly  equal  size.  At  its  commencement  this  artery  is  more  superficial  and  placed 
nearer  the  middl.-  line  than  thf*  internal  carotid,  and  if  ♦■ontnined  hi  the  rrianunlar 
space  hounded  bv  the  Sterno-niiu^toid  behind,  the  Omo-hvoid  below,  and  the  poste- 
rior bellv  of  the iDigaatric  and  Stjlo-hvoid  above;  it  is'eovered  by  the  skin.  Pla> 
ty.sraa,  aeep  fascia,  and  anterior  mar^rin  of  the  Sterno-ma.stoid.  cro;*se<l  by  the  hypo- 
{ilossal  nerve  and  bv  the  linmial  and  facial  veins ;  it  is  afterward  cruised  hv  flic 
Digastric  and  Stylo-hyoid  muscles,  and  higher  up  pa.s.ses  deeply  into  the  subi«Lauif 
of  the  |>trotid  rrland,  where  it  lies  beneath  ue  facial  nerve  and'the  junction  of  the 
temporal  and  internal  maxillary  veins. 
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Intenuilh/  is  the  hyoid  bone,  the  wall  of  the  pharynx,  the  superior  laryngeal 
nerve,  and  the  ramus  of  the  jaw,  from  which  it  is  8e{)arateU  by  a  portion  of  the 
parotid  gland.    Behind  it,  near  its  origin,  is  the  superior  laryngeal  nerve,  and 


Fia.  366. 


Fig.  367. 


Sai^<»l  .\naUiinyur  the  Arteries  of  the  Sevk,  riKhl  hide.  [Tht-  liyiHiglossAi  nt-rve  is  not  riulitly  placed  In  thta 
drawlDK-  It  formt  the  upper  side  of  ii  iriuiiKie  tlie  twi»  lower  Kldes  of  wblcb  arv  the  l«  t)  bellies  of  the  Dlgw- 
tric.    The  lingiuU  artery  would  then  run  under  the  ilyo-gluMU^  uiu&cle,  InUow  the  h}  (H.>t;lu»sal  ner\-e.  j 

higher  up  it  is  separated  fnnn  the  internal  carotid  by  the  Stylo-glossus  and  Stylo- 
pharvngeus  mascles,  the  glosso-pharyngeal  nerve,  and  part  of  the  parotid  gland. 

U 
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PlAK  of  THB  BSLATIOirS  OF  TH8  EXTBRNAL  CaROTXD. 

In  Fi-ont.  lirhind. 

Integument,  ionerfieinl  fiuwia.    Superior  laryngeal  nerve. 

Platysma  and  deep  fa«eia.  >^  Stylo-glos«u«. 

Ilvpo|ilos.sal  nerv.\  /  \  Stvlo-pharyngeuK. 

Lm;nial  and  facial  vt  ine.  SJSl    J  Gloeuo-pbaryngeal  nerve. 

Digastric  and  Stylo  liy aid  moedee.  V  /  Farotui  gUnd. 

Parotid  gland,  With  tacial  nerve  and  V  J 

temporo-nuoillary  vein  ia  ito  mb-   


JntenuUijf. 

Hvoid  bone. 
Pfiarynx. 

Superior  larynge^il  nerve. 
Parotid  ^lund. 

Kamti<«  of  jnw. 

Slirgrical  Anatomy. — The  application  of  a  lisrature  to  the  extomul  carotid  maj  \k  required 
in  eufif  M  of  wounds  of  this  vessel  or  of  iu*  branche«  (when  these  cannot  l>e  tied)  and  in  some  cases 
of  pubating  tutuor  of  the  »calp  or  face  ;  the  operation,  however,  18  very  rarely  performeti,  ligature 
of  the  coinm»)n  carotid  being  preferable  on  a<^'eount  of  the  number  of  branchen  given  off  from  the 
external.  To  tie  this  vessel  near  it^i  origin,  lielow  the  point  wIutc  it  is  i  rn^spil  by  th<'  I'iii.i'-tric, 
an  incision  about  three  inches  in  length  should  be  made  alon^  the  nuir-iii  uf  the  Stcna>-uiii*.toid 
i'lDiii  ihc  anLrIc  of  tJn'  j;i\v  to  the  cricdiil  l  artiluiic.  To  tic  the  vc-m-I  ii1)<p\«  the  DiguMtric,  Iwtwcen 
itainl  tilt'  ]mn^tid  gland,  an  incision  htiuuld  be  made  from  the  lobe  of  tiic  car  U>  the  great  cornu 
of  til"  OS  hyoidcH,  dividing  Buccessivciv  the  skin,  Platystma,  and  faMiia.  By  (separating  tlic  pos- 
terior bell  J  of  the  I>i|n!k><tric  and  Styfo-bvmd  muecles,  which  are  seen  at  the  lower  part  of  the 
wound,  from  the  parotid  gland,  Uie  veMelwfl!  be  exposed  and  n  li;:!itiire  may  l>e  applied  to  it 
■  The  circulation  is  at  once  re-eatiililislifil  by  tlic  free  runiiniinicatioti  ix  tween  mopt  ol  the  large 
branches  of  the  artery  (facial,  lingual,  (superior  thyroid,  occipital)  and  the  correxpooding  arteries 
of  the  opposite  side,  and  by  the  free  ana^itomosis  of  the  fai-ial  with  branciiee  from  the  internal 
carotid,  of  the  occipitul  with  branchufi  of  the  subclavian,  etc. 

Branches. — ^Tlic  external  carotid  artery  gives  off  eight  hranrhes.  which,  for 
coDvenience  of  description,  nmy  be  divided  into  four  net^  (See  Fig.  3ti7,  Plan  of 
the  Branches.) 

Ajtferinr.  PoxterioT*  Anmvfinff.  TenninaL 

Superior  Thjroid.      Occipital.  Asccndinjj;  Pha-  TetuponU. 

Lingual.  Posterior  Aiuicnhur.       ryngeal.  Interool  Maxillaiy. 

Facui]. 

The  student  is  here  reminded  that  many  variations  are  met  ^vith  in  the  number* 

oriL'iii,  ari<l  course  of  these  hniiu-lie.s  in  different  subjects,  but  the  above  amtnge- 
mcnt  is  that  which  found  in  the  ^reat  majority  of  cases. 

The  Superior  Thynnd  Artery  (Fig.  866,  and  Fig.  372,  p.  529)  is  the  fint  branch 
given  off  from  the  external  carotid,  being  derived  from  that  vessel  ju.st  Ix  lnw  the  great 
cornu  of  the  hyoid  bone.  At  its  commencement  if  is  quite  superficial,  being  covercil 
by  the  integument,  fascia,  and  Platysma,  and  is  contamed  iu  the  triangular  i«pace 
bounded  by  the  Stemo*ma8toid,  Digastric,  and  Omo-hyoid  muscles.  After  running 
upward  and  inward  for  a  short  distance,  it  curves  downward  and  forward  in  an 
arche<l  and  tortnoti«  manner  to  the  npper  pnrt  of  the  thyroid  (rlnnd.  pa.ssing  beneath 
the  Omo-hyoid,  ."^terno-liyoid.  and  Sieino-tliyroid  muscles,  and  (iistributes  numerous 
branches  to  the  anterior  surface  of  the  gland,  anastomooing  with  its  fellow  of  the 
opposite  side  and  with  tho  inferior  thyroid  arteries.  Besides  the  arteries  disti  lluited 
to  the  muscles  by  which  it  is  covered  and  the  substance  of  the  gland,  thcbranchc:} 
of  the  superior  thyroid  are  the  following: 

Ifyoid.  Superior  Laryngeal. 

Superficial  Descending  Branch  (Sterno-mastoid).       Cric  i  thyroid. 
The  hyoid       n  small  bninch  which  runs  alonji  the  l<i\v<  r  lionlcr  of  the  o« 

the  muscles  connected 
Tcneb  of  the  opposite 

aide. 


hyoides  beneath  the  Thyro-hyoid  uutfcle;  after  supplying 
to  that  bone  It  forms  an  arch  by  anastomosing  wita  the 
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The  Buperficial  deecendin^  branch  runs  downwarti  un<l  outward  across  the 
ibeaUi  of  die  connnon  Cftrotid  artery,  and  supplies  the  Sterno-tnastoid  and  neigh- 
boring muscles  and  integument.  It  is  of  importance  that  the  situation  of  this 
vessel  bo  remembered  in  the  operation  for  tying  the  common  camtid  artery. 
There  i'*  often  a  distinct  branch  from  the  external  carotid  distributed  to  the 
^terno-mastoid  luuscle. 

The  superior  Iftryngeal,  larger  than  either  of  the  preceding,  accompanies  the 
superior  laryngeal  nerre  beneath  the  Tbyro-hyoid  muscle;  it  pierces  the  thyro- 
hvuitl  membrane,  and  supplies  the  muscles,  mucons  membrane,  and  ^ilands  of  the 
lar)ti\  and  epiirlnttis,  anastomosini;  with  the  braneh  from  the  ojiposite  side. 

The  crioo-thyroid  is  a  small  branch  which  runs  transversely  across  the  crico- 
tljrcnd  membrane,  communicating  with  the  artery  of  the  opposite  side.  The  posi- 
tion of  this  vessel  should  be  remembered,  as  it  may  prove  the  source  of  troublesome 
hemorrhage  during  the  operation  of  laiyngotomj. 

Sargrloal  Anatomy. — ^The  raperior  thyroid  or  wnii6  of  its  branehes  are  often  divided  in 

ca.'^f-*  f)f  l  ilt  tl)ro:it.  trivifit!;  ri-^<^  to  ('(tiisidprabfe  hemorrhage.  In  such  cases  the  art<^ry  mIkuiM  be 
aecored,  the  wound  being  enlarged  for  that  purpose  if  noi-usaary.  The  operation  may  bo  eii^ily 
perfemed,  the  position  of  the  aiterj  beint;  very  superficial  and  Ihe  only  structureN  of  importance 
covering  it  bcinjr  a  few  small  veins.  The  operation  of  tying  the  superior  tbyroiil  iirtcry  in 
broochocele  ban  been  performe<l  in  numerous  instances  with  partial  or  temporary  succesa. 
Wlwn,  bowevt>r,  tbe  collateral  circulation  between  thia  vestal  and  the  arterj  of  tiie  opposite 
Bide  and  the  inferior  thyroid  ia  oompletely  re  eetabliehed,  the  tumor  uenallj  leguna  its  Kurner 
sixe. 

The  Lingual  Artery  (Fig.  372  p.  52^)  arises  from  tbe  extetnal  earotid  l)etween 
the  superior  thyroid  and  facial ;  it  runs  obliquely  upward  and  inward  to  the  great 
comii  of  the  hjoid  bone,  then  passes  horisontal^  forward  parallel  with  the  great 
coriiii.  and,  ascending  perpendicularly  to  the  under  sur&ce  oi  the  tongue,  turns  for- 
ward on  its  under  suiSiee  as  far  as  tbe  tip  of  that  organ,  under  the  name  of  the  ranine 
arttrv. 

Hfi  ATioxs. — Its  first  or  oblique  portion  is  superficial,  being  containe<l  in  the 
triaiiguiar  space  already  described,  resting  upon  tiie  middle  constrictor  of  the 

Eharynx,  and  covered  by  tbe  Platysma  and  fascia  of  the  neck.  Its  second  or 
orisontal  portion  also  lies  upon  the  Middle  constrictor,  beini;  eovered  at  first  by 
the  tendon  of  the  Diga'^tric  and  tbe  Stylo-liyoid  iniisele,  and  afterward  hy  the 
Hyo-glossus,  the  latter  munele  se})aratin;^  it  fVoiii  the  hy|>oglo8sal  nerve.  Prhis 
portion  lies  in  a  triangle,  the  two  lower  sidcs'of  which  are  the  two  bellies  of  the 
Digastric,  and  the  upper  side  is  the  hypoglossal  nerve  (Fig.  366  is  incorrect  in  this 
portion).  The  artery  lies  below  the  hypoglossal  nerve,  above  the  Digastric,  and 
beneath  the  Hyo-glossus.]  Its  third  or  ascending  portion  lies  between  the  Hyo- 
glossus  and  Genio-hyo-*»los5«tiR  muscles.  The  fourth  or  terminal  part  under  the 
name  of  the  ranine  rm\A  along  the  under  surface  of  the  tongue  to  its  tip:  it  is 
very  superficial,  being  covered  only  by  the  mucous  membrane,  and  rests  on  the 
Lingoalis  on  the  outer  side  of  the  Uenio-hyo-glossus.  The  hypoglossal  nerve 
crosses  the  lingual  artery,  and  then  becomes  separated  from  it,  in  the  second  part 
of  its  course,  by  the  Hyo-glossus  muscle. 
The  branches  of  the  lingual  ajrtery  are  the 

Hynid.  Sublingual. 
Dorsalis  lin^rmv.  Ranine. 

Tbehyoid  branch  nins  along  the  upper  l)or<](  r  of  the  byoid  bone,  supplying  the 
muscles  attacheti  to  it  and  anastomosing  with  its  fellow  of  tlie  opjK>site  side. 

The  dorsalis  lin^ruse  (Fig.  372)  arises  from  the  lingual  artery  beneath  the  Hyo- 
glossus  muscle  (which  in  the  figure  has  been  partly  cut  away  to  show  the  vessel) ; 
sscending  to  the  dorsum  of  the  tongue,  it  supplies  tne  mucous  membrane,  the  tonsil, 
soft  palate,  tbe  epiglottis,  anastomosing  with  its  fellow  froin  tlif  opposite  si<bv 

The  sublingrual,  which  may  be  de?4rribed  as  a  braneb  of  bifurcation  of  tbe  lingual 
artery,  arises  at  the  anterior  margin  of  the  llyo-glossus  muscle,  and,  running  for- 
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M'arrl  and  outward  on  the  Genio-hyo-^lossiuo  to  the  Hubliuguat  gland,  siipplifis  ila 

substance,  giving  branches  to  the  Myln-hyniti  and  nriirbhorin'j  miwrlc^.  the  mucous 
nieiubraue  of  the  moulh  and  gumi?.  Une  bninch  continues  behind  the  alveolar 
prooew  of  tbe  lower  jaw  in  the  substance  of  the  gum  to  anastomose  with  a  similar 
artery  fnun  tin-  Dther  hide. 

The  ranine  www  bo  rcirnrded  the  nthrr  bniTich  of  l)ifurcatioii.  nr.  as  i*  more 
usual,  as  the  cuiitiiiuatie)n  ui'  ilie  lin^^ual  artery  ;  if  juii.-i  along  the  ulukr  iiiulace  of 
the  tonirue,  re^tiuj;  on  the  Liuf^ualis  and  covered  by  the  mucous  membrane  of  the 
iiiniitli  ;  it  lies  on  tin/  rinter  <'\\\v  of  tlic  <  u'nio-hyo-glossus,  accouipnTili'd  bv  llic  uns- 
tiitory  nerve.  On  arrivin<»  at  the  tip  of  the  tongue  it  has  been  said  to  anastomose 
with  the  artery  of  the  opposite  aide,  but  this  is  denied  by  Hyitl.  These  vessels  in 
the  mouth  are  placed  one  on  each  side  of  the  fnenum. 

Surerioal  Anatomy. — The  lingual  art-  ry  may  lio  <ii\  iiUni  near  its  orijrin  in  i-afos  of  cut 
tiiroat,  a  con)plirati  >a  that  not  unfr'^'iucntly  happens  iu  thb  claHR  or  woundsi  or  Herem  h«>inor- 
rhsgv,  whidi  i  aiuint  ho  re«tniin<><l  i  y  uniinaiy  mean*,  may  ensue  i'x-'m  w  wound  or  <ii>op  ulrer  of 
the  tongue.  In  the  forroer  aw  tlio  primary  wound  may  l>c  onlartred  if  nci-fsiMUj,  and  tlie  tiWd- 
in^  v^mel  gecnred.  In  the  lattor  ojise  it  hiw  liecn  su^ijtcstcd  that  the  lin^'ual  artery  should  be  tied 
nt  ar  it-J  orijjin.  TaL'aturo  ol'  iIk-  lin/iial  art«*ry  if  ali<o  o«  ra>ii.iial!y  praetistod  as  a  palliative  hm  n>- 
uro  in  catw's  of  cumber  ot  the  toii^ue,  in  order  to  cheek  the  pro^ircHHot"  the  d^^«ell^M!  by  xtarrinji;  the 
ffrowth.  The  operation  i»  a  diwsnU  one.  on  account  of  the  «iepth  of  th«%  artery,  the  nunttH>r  of 
important  parts  by  which  it  surrounded,  the  l(M>iic  and  yielding  nature  of  the  parts  upon  which 
it  IS  supported,  and  itx  occasional  irrt  f^ularity  of  origin.  An  incimon  i«  tn  tie  niiide  in  a  cnired 
dircrtiini  fVi>iii  a  lln::rr'.-<  liriM'Illi  rxtcnuil  to  the  sviiijiliv.-is  of  tiie  jaw  ili iwii w ar>l  to  thf  i-orim  of 
the  livoid  ami  tli'-ii  upward  Ui  near  ili<'  aiiL:l<'  ot'tlic  jaw.    Care  niUMi  Iw.'  tukfii  luit  tu  curry 

tliis  incision  too  tar  l.ai  kward,  for  fear  of  t  inlaiiui  rin;:  the  facial  vein.  In  the  firsft  incision  the 
skin,  superficial  faiicia,  and  Platysma  will  be  divided  and  the  deep  faccia  ezpoaed,  Thi«  i*  then 
to  he  inciMd  and  the  submaxillar^  friand  espoeed  and  pulled  onward  by  retraetom.  A  ttta»}EU- 
Inr  5paro  i-^  now  cxpose^l,  lioun(!r<l  intrrnnlly  I  y  t!io  posterior  f>or<t>'r  of  the  Myl(>-hyoid  muscle, 
below  and  -.  xt.  iiially  by  the  ti  lultin  of  the  lJijiii>trii  ,  and  al>ovc  l>y  the  liypoj^lossal  nerve.  The 
floor  of  the  ^pan-  is  formed  by  tin-  Hyo-::lossus  mu-<  ].>.  li< m  ath  which  the  artery  lies.  The  fibres 
of  this  muBcle  are  now  to  be  cut  throujrh  horizontally  and  the  vessel  extH)*e*l.  care  lK>infr  taken 
while  near  tike  vemel  not  to  oiten  tlie  pharynx.  [There  need  l>e  no  trouble  in  findin>r  and  ligat- 
ing  this  artery.  After  the  submaxillary  gland  is  raised  up,  find  tlie  hyoid  bone  and  the  triangle 
formed  by  the  Digastric  tendons  and  the  hypoglosiMil  nerve,  and  if  the  llyo-glosauH  mu»cle  be 
then  divided  in  this  triangle  between  the  bone  and  the  nerve,  the  artery  mil  resdiij  be  rouod 
under  it.] 

Troublesome  hemorrhage  mavooour  in  the  division  of  the  trn  iiiim  in  <  bildn^n  if  the  ranine 
srterjr,  which  lies  on  each  side  of  it,  is  wounded.  The  student  idiould  remember  that  the  opsn^ 
lion  IS  alwayR  to  he  perform^  with  a  pair  of  blunt-pointed  ecimtorn,  and  the  mucona  membrane 

otily  is  to  1.0  divi'b'il  !iy  a  very  Mipcrficial  <  ut.  M  liii  li  l  aniiot  rinlan;.'.  r  any  ves>*el.  The  scissors 
aliHi  should  )>e  directed  away  from  the  tongue.  Any  further  liberation  of  the  tongue  wlu«;b  may 
be  ncoeasary  can  be  edited  by  tearing. 

The  Facial  Artery  (Pig.  StlS)  aiises  a  little  above  the  lingual,  and  a.<icendB 
obliqtH'ly  fonvni'l  atsd  upward,  beiientli  flie  l<mly  of  the  lower  jaw.  to  the  8ubma,x- 
illary  gland,  in  which  it  lies  imbedded  in  a  groove  on  its  posterior  and  upper  bor- 
der ;  this  may  be  called  the  cervical  part  of  the  artery.  It  then  curves  upward 
over  the  bo<ly  of  the  jaw  at  the  anterior  inferior  angle  of  the  Masseter  muscle, 
a^-ends  forward  and  upward  acros.s  tlie  cheek  to  the  angle  of  the  mouth,  pajytes  up 
along  the  side  of  the  no4*c,  and  terminates  at  the  inner  canthus  of  the  eye,  under 
the  name  of  the  emgular  artery.  This  vessel,  both  in  the  neck  and  on  the  face,  is 
reiiutrkably  tortuous — iu  the  former  situation,  to  accommodate  itself  to  the  move- 
mcnt.s  of  the  pharynx  in  deglutition;  and  in  the  latter,  to  the  movements  of  the 
jaw  and  the  lips  and  cheek.s. 

Kklationp. — In  the  ih  rk  its  origin  is  superficial,  being  coveretl  by  the  integu- 
ment. Platvsnm.  niul  f:i*eia  :  it  tlien  pa-^so^  beneath  the  Digastric  anil  Stvlo-liy -^id 
musclcH  and  the  iiubmaxillary  gland.  Oti  the  faegy  where  it  paascd  over  the  body 
of  the  lower  jaw,  it  is  comparatively  superficial,  lyin^  immediately  beneath  the 
Platy.sma.  Tn  this  situatitm  its  pulsation  may  be  distinctly  fidit,  and  cotnprestiion 
of  the  vessel  effectually  made  a'_'^nin«;t  the  bnnc.  In  its  course  over  the  face  it  is 
covered  by  the  integument,  the  fat  of  the  check,  and,  near  the  angle  of  the  mouth, 
by  the  Flatysma,  Risorius,  and  Zygomatic  mnseles.  It  rests  on  the  Buccinator,  the 
levator  anguli  oris»  and  the  Levator  labii  superioris  (sometimes  piercing  or  else 
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ptasing  under  this  last  mnacle).  It  b  accompanied  by  the  fuciul  vein  throughout 
\\<  oiitiiv  course;  tlip  vein  is  not  tortuous  like  the  artery,  ami  on  the  face  is  sepa- 
rated ii'um  that  vt^el  by  a  considerable  interval,  l^'ing  to  it^  outer  side.  The 

Fio.  S68. 


TlM  AitMtoi  of  tlw  Fm»  and  Bealpbi 

branches  of  the  &cial  nerve  eroas  the  utery,  and  the  infraorbital  nenre  lies 

beneath  it. 

Tlic  branches  of  this  vessel  may  be  divided  into  two  sets — those  given  off  below 
the  jaw  (cervical),  and  those  on  the  face  (fiicial): 


Cervical  Brafo-hen. 

Inferior  or  Ascending  PaUtine. 

Tonsillar. 

Submaxillaiy. 

SubmentaL 

Muscular. 


Faeiai  Branchu, 

Mtisnilar. 
Inferior  Labial. 
Inferior  Coronary. 
Superior  Coronary. 

Latrralis  nasi. 
Anirular. 


The  inferior  or  aacending  palatine  (Fig.  372,  p.  529)  passes  up  between  the  Stylo- 

S'oasuB  and  Stylo-pbaryngeus  to  the  outer  side  of  the  pharynx.    After  snpplying 
ese  muscles,  the  tonsil,  and  Eustachian  tube,  it  divides,  near  the  Levator  palati, 
into  two  branches :  one  follows  the  course  of  the  Levator  palati,  and,  winding  over 

'  The  moMular  tinue  of  the  lips  mual  be  cuppoeed  to  have  bew  cut  awaj  io  order  to  show  the 
of  thm  cmtNMiy  artciiei. 
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the  upper  border  of  the  Superior  constrictor,  supplies  the  soft  palate  and  the  pal». 
tine  glands;  tlio  other  pierces  the  Superior  constrictor  nnd  supplies  the  tonsil,  anas- 
tomotiiDg  with  the  tonsillar  artery.  Th&«ie  vessels  inosculate  with  the  posterior 
palatine  branch  of  the  interm]  maxillary  artery. 

The  tomdllar  branch  (Fig.  374,  p.  533)  passes  between  the  Internal  pterygoid 
and  Stylo-glossus,  and  ajscends  along  the  side  of  the  pharynx,  perforating;  the  Supe- 
rior constrictor,  to  ramity  in  the  substance  of  the  tonsil  and  root  of  the  tongue. 

The  submaxillary  consist  of  three  or  four  large  branches,  which  supply  the 
Buhninxillary  <:lrinii.  sortie  being  prolonged  to  the  neighboring  muscles,  lymphatic 
glands,  and  integument. 

The  submental,  the  largest  of  the  cervical  branches,  is  given  off  from  the  fiunal 
:n  (ery  just  as  that  vessel  quits  the  submaxillary  gland  ;  it  runs  forward  upon  the 
Mvlo-hyoid  tnu?cle  just  below  tlic  body  <>f  the  juw  and  beneath  the  Digafstric : 
after  supplying  the  muscles  attached  to  the  jaw,  and  anastomosing  with  the  sub- 
lingnal  artery  by  branches  which  perforate  the  Mylo-hyoid  muscle,  it  arrives  at  the 
symphysis  of  the  chin,  where  it  turns  over  the  bwder  of  the  jaw  and  divides  into 
a  superficial  and  deep  bnimh  :  the  former  passes  between  the  inte»rument  and 
Depressor  labii  inforioris,  supplies  both,  and  anastomoses  with  the  inferior  labial. 
The  deep  branch  passes  between  the  latter  muscle  and  the  bone,  supplies  the  lip, 
and  anastomoses  with  the  inferior  labial  and  mental  arteries. 

Tlte  muscular  l>rnnphes  are  distributed  to  the  Internal  pterygoid  and  Stylo- 
hyoid in  the  neck,  uuJ  tu  the  Masjteter  ami  Buccinator  on  the  face. 

The  inferior  labial  passes  beneath  the  Depressor  anguli  oris  to  supply  the  mus- 
cles and  inteuument  f)f  tlie  lower  Wy,  anastnniosinc  with  tlie  inferior  coronarv  and 
sufimental  branches  of  the  facial  and  with  the  mental  branch  of  the  inferior  <ieutal 
artery. 

The  inferioir  coronary  is  derived  from  the  facial  artery  near  the  angle  of  the 
month  ;  it  pnsses  npwnrd  and  inward  beneath  the  Depressor  anguli  oris,  and,  pene- 
trating the  Orbicularis  muscle,  runs  in  a  tortuous  course  along  the  edge  of  the 
-bwer  lip  between  this  muscle  and  the  mucous  monbrane,  inosculating  with  the 
arteiy  of  the  opposite  side.  This  artery  supplies  the  labial  glands,  the  mucous 
membvnne,  and  iinisrh  s  of  the  lower  lip,  and  nna.stomo6es  with  the  inferior  labial 
and  mental  brancli  of  the  inferior  dental  artery. 

The  BUi»e9rfor  coronary  is  larger  and  more  tortuous  in  its  course  than  the  pre> 
ceding.  It  follows  the  same  eourse  along  the  edge  of  the  upper  lip.  lyitif:  between 
the  rmicous  menihnuie  and  the  Orbicularis,  and  anastomoses  with  the  artery  of  the 
0])pu?iite  side.  It  su[>plies  the  textures  of  the  upper  lip,  and  gives  off  in  its  course 
two  or  three  vessels  which  ascend  to  the  nose.  One,  named  the  artery  of  the  teptum, 
ramifies  on  the  septum  nf  the  naree  aa  far  as  the  point  of  the  nose;  another  stt|H 
plies  the  ala  of  the  nose. 

The  lateralis  nasi  is  derived  from  the  facial  as  that  vessel  is  ascending  akmc 
th(  >'u]c  of  tlju  nose;  it  supplies  the  ala  and  dorsum  of  the  nose,  anastomosing  wiu 
its  fellow,  the  nasal  branch  of  the  ophthahnic,  the  artery  of  the  septum,  and  the 
infraorbital. 

The  "^ff"'*^^  artery  is  the  termination  of  the  trunk  of  the  facial ;  it  ascends  to 
the  inner  angle  of  the  orbit,  imbedded  in  die  fibres  of  the  Levator  labii  superioris 

ab^'pie  na^i,  and  aceompnuied  by  a  large  vein,  tlie  anfptJfir :  it  distribut**s  «omo 
branches  on  the  cheek  which  anastomose  with  the  infraorbital,  and,  after  supplying 
the  lachrymal  sae  and  Orbicularis  muscle,  terminates  by  anastomosing  with  the  nasal 
branch  of  the  ophthalmic  artery. 

The  anastomoses  of  the  facia!  artery  are  verj'  numerous,  not  only  with  the  vessel 
of  the  opposite  side,  but  with  other  vessels  from  different  sources — viz.  with  the  sub- 
linf^al  branch  of  the  linfpial,  with  the  mental  branch  of  the  infei  ior  dental  as  it 
einerrres  from  the  UK^ntal  foramen,  with  the  ascendiiiir  pharyii^'eal  and  jiosterior  pala- 
tine, and  with  the  ophthalmic,  a  bninch  of  the  internal  earolid ;  it  also  inosculates 
with  the  transverse  ucial  and  with  the  iufraorbitaL 
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PeouUarltlee. — The  facial  artery  not  nnfrequently  arisen  by  a  common  tranic  with  the 

lingual.  This  vessel  also  is  subject  to  some  variations  in  itJ*  hizi!  and  in  the  extent  to  which  it 
Rupplies  the  face.  It  occasionally  terminates  m  the  submental,  and  not  unfnM|ucntly  supplies 
the  face  only  as  hi^h  as  the  angle  of  the  mouth  or  none.  The  deficiency  is  tlien  Buppliea  by 
«iilarj{emcnl  of  one  of  the  neighboring  arteries. 

Sursloal  Axifttomy. — The  parage  of  tlie  facial  artery  over  the  body  of  the  jaw  would 
;i[i[>'  ;ir  to  aflunl  a  favorablf  ji<)>iti(ni  fur  tin-  !i|iplii  ;iti<in  of  pressure  in  cases  of  honiorrhuge  from 
the  lips,  the  r«8alt  either  of  aa  accidental  wound  or  from  an  operation ;  but  its  applivation  is 
Qsetess,  except  for  a  very  short  time,  on  aeoonnt  of  the  frw  oommumcation  of  this  veMMel  with  its 
r-Iti>«-  and  witli  iiLiiJu_'rou8  branches  from  different  source?.  In  a  wduixl  invn'vln::  th<'  lip  it  is 
better  to  neixe  the  part  between  the  fingers  and  evert  it,  wiien  the  bleeding  vessel  may  be  at  unue 
Mcured  with  artery^ibroeps.  In  order  to  prevent  hemorrhage  in  cases  of  excision  or  in  the 
removal  of  «li-!pa<fd  crrowths  from  the  ynr*,  Mn'  lip  should  Ix-  rdinprfssod  on  oacli  ^^idc  l>etwcen 
the  Soger  and  thumb  whibt  the  tiurgeua  t'x<  isi  s  the  disea^d  part.  In  order  to  stop  hemorrhage 
where  the  lip  has  been  divided  in  an  operation,  it  is  necessary,  in  nnitinK  the  edges  of  the  wound, 
to  pa*s  the  sutures  through  the  t  ut  t'll^xes  almost  as  deep  it's  mtioous  stirfa-  o  [sim  e  tin'  coro 
aary  jirteries  run  next  the  mucoua  membrane,  where  the  moistened  titigor  can  teel  theui]  :  liy 
these  means  not  only  are  the  cut  surfaces  more  neatly  and  s<H!urely  adapted  to  each  oth'T,  Imt 
the  possibility  ot'  h(  niorrli:iL'<^  is  pn-ventefl  by  including  in  tin-  sutnrr  the  uivided  artery.  If  the 
»uture  is,  on  the  c  i>ntriuy.  passed  through  merely  the  cutaufous  portion  of  the  wound,  hemor- 
rhage occurs  int^)  the  cavity  of  the  mouth.  The  student  should,  lastly,  observe  the  relation  of 
the  angular  artery  to  the  lachrymal  sac,  and  it  will  be  seen  that  as  the  vesscd  passes  up  alnn<;  the 
Inner  margin  of  the  orbit  it  ascends  on  its  nasal  side.  In  operating  for  fistula  Iachrvmuli»  the 
sac  shonld  always  he  opened  on  its  outer  ude,  in  order  that  tnia  vessel  may  be  avoidedL 

The  Oooipital  Artery  (Fig.  868)  arises  from  the  posterior  part  of  the  external 
carotid  opposite  the  facial,  near  the  lower  margin  of  the  Diga.stric  muscle.    At  its 

origin  it  is  covcro<l  by  the  posterior  belly  of  the  Difjastric  and  Stylo-hyoid  muscles 
aud  part  of  the  ]):iroti(l  gland,  the  hypoglossal  nci  vr  wiii(Iin«^  arouiiil  from  behind 
forward;  higher  up  it  passes  across  the  internal  carotid  artery,  the  intcnial  jugular 
rein,  and  the  pneumogastric  and  spinal  accessory  nenres ;  it  then  ascends  to  the 
interval  between  the  transverse  process  of  the  atlas  and  the  mastoid  j»rocess  of  the 
temporal  hone,  and  passes  litiri/oiitally  backward,  grooving  the  surface  of  the  latter 
bone,  being  covered  by  the  Stfrno-nia*<toi(l.  Splenius,  Traelulo-ina!«toid.  and  Digas- 
tric muscles,  and  resting  upon  the  Superior  oblique  and  Coinple.tus  muscles ;  it  then 
dtansras  its  course  and  passes  ▼ertically  upward,  pierces  the  cranial  attachment  of 
tibe  Trapezius,  and  ascends  in  a  tortnous  course  over  the  occiput  as  high  tis  the  ver* 
te.x,  where  it  divides  into  numerous  branches.  It  is  accompanied  in  the  latter  part 
of  it.<4  course  by  the  great  occipital  and  a  cutaneous  filament  from  the  suboccipital 
nerve. 

The  branches  given  off  from  this  Tevd  are  the 

Muscular.  Meningeal. 
Stwno-ntastoid.  Arteria  prineepa  oenricis. 

Auricular. 

The  musoftlar  braadhes  supply  the  Digastric,  Stylo-hyoid^  Splenius,  and 
Trachelo'mastoid  muscles. 

The  stemo-maatoid  b  a  large  and  constant  branch,  generally  arising  from  the 
artorv  <'l.-<o  to  its  commencement.  It  first  ascends  upward  an<i  backward,  and  then 
turns  downward  over  the  hypoglossal  nerve,  and  enters  the  substance  of  the  muscle^ 
freouently  in  company  with  the  Kpinal  accessory  nerve. 

The  auriottlar  braaoli  supplies  the  back  part  of  the  concha.   It  frequently 

S'res  off  a  branch  whidi  enters  the  skull  througn  the  mastoid  foramen  and  supplies 
€  fiura  mater. 

The  mening-eal  branch  a.«eends  with  the  internal  jugular  vein,  and  entere  the 
skull  through  the  foramen  laceruui  posterius,  to  supply  the  dura  mater  in  the  pos- 
terior fossa. 

The  euiieria  prineepa  oervioiB (Fiji.  372,  p.  529)  is  a  large  branch  which  desi «  nds 
alnn^  tht;  back  part  of  the  neck  and  divides  into  a  superficial  and  di-ep  hraneli.  Tiie 
fonuer  runs  beneath  the  Splenius,  giving  off  branches  whii  h  jjerforate  that  muscle  to 
aipply  the  Trapezius,  aaasiomosing  with  the  su{>erficial  cervical  artery :  the  latter 
passes  beneath  the  Complexus,  between  it  and  the  Semispinalia  oolli,  and  anaato- 
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moscs  with  the  vertebral  and  deep  cervical  branch  of  the  superior  intercostal.  The 
anastomosis  between  these  vessels  serves  mainly  to  establish  the  collateral  circulation 

after  ligature  of  the  carotid  or  subclavian  artery. 

The  cranial  hiatulus  of  the  occipital  fiitftv  are  (ii«trihutod  upon  the  occiput; 
thoy  arc  very  tortuous,  and  lie  between  the  integument  and  i.Jccipilo-frontalis,  aua^ 
tomoi^ing  with  the  artery  of  the  opposite  ride,  the  posterior  auricular,  and  temporal 
arteries.  They  Kupply  the  back  part  of  the  Ooeipito-frootalis  musdc^  the  int^u* 
ment,  and  yHTirrtTiii"!!!. 

The  Posterior  Auricular  Artery  (Fig.  368)  is  a  small  vessel  which  arise**  from 
the  external  carotid  above  the  Digastric  and  Stylo-hvoid  muscles,  opposite  the  apex 
of  the  stylnid  process.  It  ascends,  under  cover  of  tLe  parotid  ;.d:iii(l,  to  the  ;_'r,,<ivf 
between  the  curtilage  of  the  ear  and  the  mastoid  process,  immeiiiately  above  which 
it  divides  into  two  branches — ^an  interior,  passing  forward  to  supply  the  back  of  the 
auricle  and  anastomose  with  the  posterior  oivbion  of  the  temporal ;  and  a  postcriMr. 
to  the  scalp  alM)\  e  and  IkIiIikI  the  ear,  commnnirnting  with  the  nccipital.  Ju.st  before 
arriving  at  the  mastoid  process  this  artery  is  cros^  by  the  portio  dura,  and  has 
beneath  it  the  spinal  accessory  nerve. 

Besides  several  small  branches  to  the  Digastric,  Stylo-hyoid,  and  Stemo-mastoid 
muscles  and  to  the  parotid  gland,  this  vessel  gives  off  two  branches : 

Stylo'mastoid.  Auricular. 

The  Btylo-mastoid  branch  enter?  the  stylo-ma^tnid  foraint-n  ami  supplies  the 
tympanum,  ma^itoid  cells,  and  semicircular  canals.  In  the  yomig  subject  a  branch 
from  this  vessel  forms,  with  the  tympanic  branch  from  the  internal  maxillary,  a  vas- 
cular eirde  which  surrounds  the  auditory  meatus,  and  from  which  delicate  vessels 
ruinifv  on  the  membmna  tympaiii.  It  annstomoscs  with  the  petro>al  branch  of  the 
middle  meningeal  artery  by  a  twi^  which  enters  the  hiatus  Fallopii. 

The  ftorioular  branch  is  distributed  to  the  back  part  of  the  cartilage  of  the 
ear,  upon  which  it  ramiBes  minutely,  some  branches  curving  round  the  margin  of 
the  fihm-eartilnrre.  others  perforating  it  to  jiiipply  its  anterior  surface.  It  anaatomoaes 
with  tiie  anterior  auricular  branches  of  the  teiupural. 

The  Asoendlziff  Fharytveal  Artery  (Fig.  372),  tbe  smallest  branch  of  the 
external  carotid,  is  a  long  slender  vessel  deeply  seated  in  the  neck,  beneath  the 
other  branches  of  the  extem.al  carotid  and  tbe  Stvlo-pharyngeus  muscle.  It  arises 
from  the  back  part  of  the  external  carotid,  near  the  commencement  of  that  vessel, 
and  ascends  vertically^  between  the  internal  carotid  and  the  side  of  the  pharynx, 
to  the  under  surface  of  the  base  of  the  skull,  lyin^f  nn  tlie  R«  rtiis  i.a[ii(i:*  anticus 
major.  Ita  branches  may  be  subdivided  into  three  sets :  1,  Those  directed  outward 
to  supply  muscles  and  nerves;  2,  those  directed  inward  to  the  pharynx  ;  3,  menin-. 
geal  branches. 

The  external  branches  are  numernus  small  vessels  wbich  supjily  the  Recti  cap- 
itis andci  and  Longus  colli  muscles,  the  sympathetic,  hypoglossal,  and  pneumogas- 
tric  nerves,  and  the  lymphatic  glands  of  the  neck,  anastomosing  with  the  ascending 
cervical  arteiy. 

The  pharyngreal  branches  are  three  or  four  in  number.  Two  of  tliose  de«eoTid 
to  supply  the  Middle  and  inferior  constrictors  and  the  Stylo-pbaryngeus,  ramitVing 
in  their  substance  and  in  the  mucous  membrane  lining  them.  The  largest  of  the 
pharyngeal  branches  passes  inward,  running  upon  the  Superior  constrictor,  and 
sends  ramifications  to  the  soft  palnte  nnd  tonsil,  which  take  the  place  of  tbe 
ascending  palatine  branch  of  the  facial  artery  wlicii  that  ves.>4cl  is  of  snmll  size. 
A  twii:  firom  this  branch  passes  up  the  Eustachian  tube  to  supply  the  tymtmnum. 

Till-  mening-cal  branches  consist  of  several  small  \  t<-<'ls  which  pass  thnmgh 
foramina  in  tiie  base  of  the  skull  to  supply  the  dura  niator.  One,  tlie  posterior 
meninceal,  enters  the  cranium  through  the  foramen  laceruin  posterius  with  the 
internal  jugular  vein.  A  second  p^iwses  through  the  foramen  lacenim  medium,  and 
occasionally  a  thii  d  through  the  anterior  condyloid  fontmeo.  They  are  all  distrib- 
uted to  the  dura  mater. 
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The  Temporal  Artery  (Fii;.  HflS).  the  siikiIIit  of  tlic  two  tonninal  branrlies 
of  the  extenuU  carotid,  appears,  from  its  direction,  lo  be  the  continuation  of  that 
vessel.  It  oommences  in  the  substance  of  the  parotid  gland,  in  the  inter}»p:ice 
between  the  neck  of  the  condyle  of  the  lower  jaw  and  the  external  meatus,  crosses 
over  the  mot  of  the  zyiroma  i"mrae<liattly  licncatli  the  integument,  and  divides 
about  two  inch^  above  the  sygoumtic  arch  into  two  branches,  an  anterior  and  a 
posterior. 

The  anterior  temponil  incUnee  forward  over  the  fbreliead,  supplying  the  mu»- 

cle««.  intofrnment.  and  pericranium  in  this  region,  and  anastomoses  with  the  supra- 
orbital and  frontal  arteries,  [This  can  easily  be  felt,  and  may  be  used  to  count 
the  pnlae  in  sleeping  children  and  in  etherizing.] 

The  posterior  temporal,  larger  than  the  anterior,  curves  upward  and  back- 
ward along  the  si'le  of  the  head,  lyin^r  above  the  temporal  faj^eia.  and  inosculates 
with  its  fellow  of  the  opposite  side  and  with  the  posterior  auricular  and  occipital 
arteries. 

The  temporal  artery,  it  ero^aes  the  zygoma.  i.H  covt^rcd  ])y  tlio  Attrahens 
aurem  muscle  and  by  a  dense  faj+cia  given  off  from  the  parotid  gland ;  it  is  also 
usually  crossed  by  one  or  two  veins  and  accompanied  by  branches  of  the  facial  and 
aurieulotemporal  nerve-;.  Besides  some  twigs  to  the  parotid  gland,  the  articulation 
of  the  jaw,  and  the  Masseter  mnsclei  its  branches  are  the 

Transverse  Facial.  Middle  Temporal. 

Anterior  Auriotlar. 

The  transverse  facial  is  given  off  from  the  temporal  before  that  vessel  quit? 
the  parotid  gland ;  running  forward  through  its  substance,  it  passes  transversely 
across  the  face,  b^ween  Stenaon's  duct  and  the  lower  bonkr  of  the  sygoma,  and 

divides  on  the  side  of  the  face  into  numeraoi  brancheSt  whidi  supply  the  parotid 
gland,  the  Mas.'^rter  muscle,  and  the  integument,  anastomosinj^  with  the  facial,  mas- 
seteric, and  infraorbital  arteries.  This  vessel  rests  on  the  Masseter,  and  is  accom- 
panied by  one  or  two  branches  of  the  filial  nerve.    It  is  soraetimsfl  a  branch  of 

the  externa'  r  imtid. 

The  middle  temporal  artery  arises  immediately  above  the  zygomatic  arch, 
ami,  pcriuiatin;^  the  tem|H)ral  fascia,  supplies  the  Tem[K)ral  muscle,  anastomosing 
with  the  deep  temporal  branches  of  the  internal  maxillary.  It  occasionally  gives 
off  an  orbital  1)rant-b  whicli  runs  alonir  tlie  upper  border  of  the  zygoma,  between 
the  two  layers  of  the  temporal  fascia,  to  the  outer  angle  of  the  orbit.  This  branch 
supplies  the  Orbicularis  palpebrarum,  and  anastomoses  with  the  lachrymal  and  pal> 
pebral  branches  of  the  fiphthalmic  artery. 

The  anterior  auricular  branches  are  distributed  to  the  anterior  portion  of  the 
pinna,  the  lobule,  and  part  of  the  external  meatus,  anastomosing  with  branches  of 
the  posterior  anricttlar. 

Surgrioal  Anatomy. — It  occftnionally  happens  that  the  cufKoon  is  called  upon  to  jterforra 
the  operation  of  arteriofcoiny  upon  this  vphscI  in  caoes  of  inflammation  of  the  eye  or  brain.  Under 
thMe  drcumstaQoes  ih«  anterior  branch  is  the  one  uatially  telected.  If  the  ttudent  will  oonsider 
ib«  relations  of  the  trank  of  thisTewipl,  as  it  cromes  the  <yponatio  aroh,  with  the  sumaDding 

rtructures,  hn  will  ohserve  thnt  it  is  I'livr-ri  'l  Viv  a  fhii'k  rinrl  denKe  fascia,  crotwed  hy  one  or  two 
veins,  and  accompanied  by  brunches  uf  the  fiwiiU  ami  unri.  ulo-tempomi  nerves.  Bleeding  ohould 
not  Ijc  pcrforme<l  in  this  Hituation,  as  mueli  difficulty  nuiy  arise  from  the  dense  fawia  over  the 
veasel  preventini;  a  free  flow  of  blo<id,  and  con«deral>ie  pressure  is  requisite  afterward  to  repress 
the  henorrha^re.  Again,  a  Taricose  aaeuneni  may  be  formed  by  the  nccident^tl  openin;;  of  one 
of  the  veins  in  frrmt  of  the  artery,  or  severe  neurulzie  pain  may  arise  finm  the  operation^  impU« 
eating  one  of  the  nervous  filaments  in  the  neighborhood. 

TIh'  ivtitf^rinr  l>r:iiiL'li.  nn  tln'  i'i>nrrrirv.  is  miIh  iifani-ims.  is  a  hir::*"  vcm-;,>1  jmij  Js  rru'lilv  imu- 
pree«cd  as  any  other  portion  of  {iic  artery  \  it  should  conaequentij  always  be  selected  for  the 
opevation. 

The  Internal  Maxillary  (Fig.  360),  the  larger  of  the  two  terminal  branches  of 
the  external  carotid,  passes  inward,  at  right  angles  fVorn  that  ve^ad,  to  the  inner 
side  of  the  neck  of  die  condyle  of  the  lower  Jaw,  to  Bopply  the  deep  stmctures  of 
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the  face.  At  its  ori;;in  it  is  imbedded  in  the  substance  of  the  parotid  gltnd,  being 
on  a  level  with  the  lower  extremity  of  the  lobe  of  the  car. 

In  tlie  first  part  of  itB  come  {moxiUari/  portion)  the  artery  passes  horisonteny 
forward  and  iinvard  between  the  ramus  of  the  jaw  and -the  internal  lateral  ligament. 
The  ar^«>ry  here  lies  parallel  with  the  auriculo-temporal  nerve ;  it  cros.<es  the  inferior 
dmtal  nerve  end  Ues  benealdi  the  narrow  portion  of  the  External  pterygoid  mtuele. 


Fio. 


In  the  second  part  of  its  course  (^ptert/goid  portion)  it  runs  obliouely  forward 
and  upward  upon  the  outer  surface  of  the  External  ]>tery;:;oid  muscle,  being  cov- 
ercd  by  the  ramus  of  the  lower  jaw  and  lower  part  of  the  Temporal  muscle. 

In  tlie  third  part  of  its  cournv  ( xf>h<'n,t-n>aT>'Ihri/  /lortion)  it  approaches  the  supe- 
rior maxillary  l)one.  and  enters  tlie  spheno-maxillary  fossa  in  the  interval  between 
the  processes  of  origin  of  the  External  pterygoid,  where  it  lies  in  relation  with 
Meckel'a  ganglion  and  gives  off  its  tenninal  branches. 

Peculiarltie8.^^ccaoionallT  this  artery  passes  between  th«  two  Ptcrveoid  inii!<ol«>it.  The 
TPKHel  in  thift  OMW  pMOM  iorwanl  to  the  interval  between  the  prooeanes  of  origin  of  the  External 
pterygoid,  in  order  to  TCMoh  tlie  inperior  maiitlary  hoot.  BomeliiBee  the  vesael  escapee  from 
beaeatb  tlie  Eztemal  pterygoid  by  perforeting  the  middle  of  that  mueele. 

The  branches  of  this  vessel  may  be  divided  into  three  groups,  ewiesponding 
with  its  three  divisioDB. 
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Branch kkom  thk  Maxillary  Puktiox  (Fig.  H70). 

TymuaDic  (anterior).  Small  Meningeal. 

Midue  Meningeal.  Inferior  Dental. 

The  tympanic  branch  passes  upward  behind  the  articulation  of  the  lover  jaw, 

enters  the  tympanum  through  tlit-  fissure  i>r  Glaser,  and  riunini>  upon  the  mem- 
hrana tvmp:mi,  forming  a  vascular  circle  around  the  memhrune  with  the  stylo- 
nuiftoid  artery  and  anastomosing  with  the  Vidian  and  tympanic  branch  from  the 
internal  carotid.  It  gives  off  an  aoricular  branch  to  the  external  meatus,  supply- 
ing its  cutieul.ir  liiiiiij  uiA  the  outer  snrfaro  nf  the  memhrana  tynipani. 

The  middle  meningeal  [meiiingea  magnaj  is  the  largest  uf  the  branches 
which  supply  the  dora  mater.  It  arisee  from  the  internal  maxillae^  between  the 
internal  hteral  ligament  and  the  neck  of  the  jaw,  and  passes  vertically  upward 
betw*  f  Ti  tlir  two  roots  of  the  anriciilo-temporal  nerve  to  t!ie  fnrnmen  «pinosum  of 
the  spiiciioid  bone.  On  entering  the  cranium  it  divides  into  two  branches,  anterior 
and  posterior.  The  anterior  branch,  the  larger,  crosses  the  great  ala  of  the  sphenoid 
and  reaches  the  groove  or  canal  in  the  anterior  inferior  angle  of  the  parietal  bone : 
it  then  divides  into  hmnehes  which  spread  out  between  the  dura  mator  and  internal 
surface  uf  the  cnmium,  ^ume  jiassing  upward  over  thojparietai  bone  a^  far  as  the 
vertex,  and  others  backward  to  the  occipital  b<me.  Tne  posterior  branch  crosses 
the  squamous  portion  of  the  temporal,  and  on  tlio  inner  surfaer  (if  the  parietal  bone 
divides  into  branches  which  supply  the  posterior  |mrt  of  the  dura  mater  and  cranium. 
The  branches  of  this  vessel  are  dbtributed  pai  ily  to  the  dura  mater,  but  chiefly  to 
the  bones ;  they  anastomose  with  the  arteries  of  the  Opposite  side  and  with  the  ant^ 
rior  and  ])o.sterior  inetiinL'i-al. 

The  middle  meningeal,  on  entering  the  cranium,  gives  off  the  following  collateral 
branches :  1,  Nnmerons  small  vessels  to  the  ganglion  of  the  fifth  nerve  and  to  the 
dura  mater  in  this  situation;  2,  a  branch  to  the  fiicial  nerve  {petrotal  branch^ 
which  enters  the  hiatus  Fallopii.  snp])lies  tlic  facial  nerve,  ant)  anastomoses  with  the 
stylo-mastoid  branch  of  the  posterior  auricular  artery;  '6,  orbital  branches,  which 
pass  through  the  sphenoidal  osenre,  or  through  separate  canals  in  the  great  wing  of 
the  sphenoid,  to  anastomose  with  the  lachrymal  or  other  branches  of  the  ophuaU 
mic  artery:  4.  temporal  l>ranches,  which  psiss  thronirh  foramina  in  the  great  winj 
of  the  sphenoid  and  auastomoso  in  the  temporal  fossa  with  the  deep  temporal 
arteries. 

The  small  meningeal  [meningea  parva]  is  sometimes  deri\  cd  from  the  pre- 
cedin*j.  It  enters  the  skulf  throujrh  the  foramen  ovale  and  Jfup])lies  ilie  Ciasserian 
gan::li<in  and  dura  mater.  Before  tutering  iLc  cranium  it  gives  off  a  brunch  lo  the 
ua-al  fossa,  sod  palate,  and  tonsil. 

The  inferior  dental  descends  with  the  dental  nerve  to  the  foramen  on  the  inner 
side  of  the  ramus  of  the  jaw.  It  runs  along  the  dental  canal  in  the  substance  of 
the  bone  accompanied  by  the  nerve,  and  opposite  the  first  bicuspid  tooth  divides 
into  two  branches,  incisor  and  mental :  the  former  is  continued  forward  beneath 
the  inci.sor  teeth  as  far  as  the  symphysis,  where  it  anastomoses  with  the  artery  of 
the  opposite  iiide ;  the  mental  branch  escapes  with  the  nerve  at  the  mental  foramen, 
supplies  the  structures  composing  the  chin,  and  anastomoses  with  the  submental, 
inferior  labial,  and  inferior  coronary  arteries.  As  the  dental  artery  enters  the 
foramen  it  gives  off  a  miflo-hii<  t<J  hraneh.  which  runs  in  tlie  njylo-hvoid  ^rronve 
and  ramifies  on  the  under  surface  of  the  Mvlo-hyoid  muscle.  The  dental  and 
incisor  arteries  during  their  course  throogh  the  substance  of  the  bone  give  off  a 
few  twigs  which  are  lost  in  the  cancellous  tissue,  and  a  series  of  branches  which 
correspond  in  number  to  the  roots  of  the  teeth  :  these  enter  the  minute  apertures  at* 
the  extremities  of  the  fangs  and  supply  the  pulp  of  the  teeth. 

Brantiiks  of  thb  Second  ob  Pteryooid  Portion. 

Deep  TemporaL  Masseteric* 
Ftexygoid.  BuccaL 
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Those  branches  are  distributed,  as  their  names  imply,  to  the  musdes  in  the 

maxillary  region. 

The  deep  temporal  braiudieei*  two  in  number,  anterior  and  posterior,  each 

occupies  that  part  of  the  temporal  fo<Pa  indicated  bv  its  name.  Ascendinir  between 
the  temj)oral  muscle  and  pericranium,  they  supply  that  muscle  and  an;i.«fnnin«e 
with  the  other  temporal  arteries,  the  anterior  branch  cx)mraunicating  wiih  the 
lachrymal  through  small  brandies  which  perforate  the  malar  bone  and  great  wing 

of  the  s])lifiinid. 

The  pterygoid  braaohes,  irregular  in  their  number  and  origin,  supply  the 
Pt^goid  muscles. 

The  masseterio  is  a  small  branch  which  passes  outward  above  the  sigmoid 

notch  of  the  lower  jaw  to  the  deep  surface  of  the  Masseter.  It  snpplio^  that  TTm<5- 
cle  and  anastomoses  with  the  masseteric  branches  of  the  iUcial  and  with  the  trans- 
verse fiu^ial  artery. 

The  buccal  is  a  .small  branch  which  runs  obliquely  forward  between  the  Inter- 
nal pterj-goid  and  the  rinnis  of  the  jaw  to  the  outer  surfnci'  i>f  the  Buccinator,  to 
which  it  is  distributed,  anastomosing  with  branches  of  the  facial  artery. 

BrANGHBS  07  THB  ThIRD  OR  SpHBNO-M AXILLARY  PORTION. 

Alveolar.  Vidian. 
Infraorbital.  Pterygo-pabtti'if 
Postorior  or  Descending  Palatine.  Nasal  or  S]<iH  iiii-j)ulatine. 

The  alveolar  or  posterior  dental  branch  is  given  off  from  the  internal  maxil- 
lary by  a  common  branch  with  the  infraorbital,  and  just  as  the  trunk  of  the  ve.><sel 
is  psssing  into  the  spheno-m axillary  fossa.    DesctmiUng  npon  the  tuberosity  of  the 

superior  maxillary  bone,  it  diviilcs  into  numeron-^  '  rMiirtifs,  «omc  of  wliicb  t  ntrr  the 
posterior  dental  canals  to  supply  the  molar  and  bicuspul  teeth  and  the  lining  oi  the 
antrum,  and  others  are  continued  forward  on  the  alveolar  process  to  supply  the  gums. 

The  infraorbital  appears,  from  its  direction,  to  be  the  continuation  of  the  trunk 
of  the  internal  maxillary.  It  ari«(>s  from  that  ve^tscl  liy  a  connnon  (ntnk  wifli  the 
preceding  branch,  and  runs  along  the  intraorbital  canal  with  the  superior  maxillary 
nerve,  emerging  upon  the  fiice  at  the  infraorbital  foramen  beneath  the  Levator  labii 
superioris.  Whilst  contained  in  the  canal  it  gives  off  branches  which  ascend  into 
the  orbit  and  supply  the  Inferior  rectus  and  Inferior  obliciue  mu.scles  and  the  lach- 
rymal gland.  Other  branches  {anterior  dental)  descend  through  canals  in  the  bone 
to  supply  the  mucous  membrane  of  the  antrum  and  the  front  teeth  of  the  upper 
jaw.    On  tilt'  face  it  the  ImcIh  n  inal  sac  ami  inner  angle  of  the  orbit,  xitv.\^- 

tomosing  with  the  iiicial  artery  and  nasal  branch  of  the  ophthalmic;  and  other 
branches  descend  beneath  the  Levator  labii  superioris  and  anoAtoroose  with  the 
transvei"se  facial  and  buccal  hraiulH\-;. 

The  four  remaining  branches  arise  from  that  portion  of  the  internal  maxillary 
which  is  containeil  in  the  spheno-maxillaiy  fossa. 

The  deaoeindiiiflr  palatine  passes  down  along  the  posterior  palatine  canal  with 
the  anterior  and  middle  palatine  branches  of  Meckel's  ganglion,  and,  emerging  from 
the  posterior  palatine  foranion.  runs  fnnvard  in  a  irroovc  on  the  inner  side  of  the 
alveolar  border  of  tiie  hard  palate  to  the  anterior  miaiine  canal,  where  the  terminal 
branch  of  the  artery  passes  upward  through  the  foramen  of  Stenson  to  anastomose 
with  the  naso-pjilatinc  artery.  Its  branches  arc  distributed  to  the  gums,  the  niucr»us 
membratif  rif  the  hard  palate,  and  the  palatine  glands.  Whilst  it  is  contained  in  the 
•palatini  canal,  it  gives  ofl'  branches  which  descend  in  the  accvSi^ory  palaiinc  canals 
to  supply  the  soft  palate  and  tonsil,  anastomosing  with  the  ascending  palatine  arter}'. 

The  Vidian  branch  passes  Inickwanl  aluiL'  tin-  ^'i^tia^  canal  with  the  Vidian 
nerve.  It  is  distributed  to  the  upjjcr  part  of  the  pharynx  and  Eustachian  tube, 
sending  a  small  branch  into  the  tympanum  which  an:istomases  with  the  anterior 
Qrinpanic. 

The  ptetyBo-palatiiiA  is  abo  a  very  small  branch,  which  passes  backward 
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throngh  the  pterygo-pulatine  canal  vitli  the  {)l>.irvn<i;eal  nerve,  sad  is  dUtribnted 

to  the  upper  part  of  the  jiliarvnx  and  Eu.stachiaii  tube. 

Th*'  nasal  <<r  spheno-palatine  passes  through  the  8phpn<>-]>a!atiiu-  lorarnen  into 
the  cavitv  of  the  nose  at  the  hack  |»art  of  the  auperior  mcatUM.  ami  divides  into  two 
biandiee:  one,  internal,  the  artery  of  the  septum,  passes  obliquely  downward  and 
forward  along  the  septum  nasi,  supplies  the  mucous  meoihrane,  and  anasiniii(»es  in 
front  with  the  terminal  branch  of  the  descending  palatine.  I'lio  external  branches, 
two  or  three  in  number,  supply  the  mucous  mcjubrnne  covering  the  lateral  wall  of 
the  nose,  the  autrum,  and  the  ethmoid  and  sphenoid  cells. 


Surgical  Akatomy  of  the  Triangles  of  the  Neck. 


[Pro.  371. 

Jaw. 


Tmpeihis. 


The  student  havinrr  considered  the  relntive  anatomy  of  the  large  arteries  of  the 
Deck  and  their  branches,  and  the  relations  they  bear  to  the  veins  and  nerves,  should 
now  examine  these  stmctores  collectively 
as  they  present  themseWes  in  eertain  re- 
gion;^ of  the  neck,  in  each  of  >vhieb  im« 
portant  operations  are  constantly  being  per- 
form r'<l. 

For  this  purpose  the  Stenio-mastoid  or 
any  other  muscles  that  have  been  divided 
itt  the  dissection  of  the  vessels  should  be  re- 

p!:jc«m1  iti  their  nomial  position ;  the  head 
fliouid  be  supported  by  placing  a  block  at 
the  back  of  the  neck,  and  the  face  turned 
to  the  aide  o[)posite  to  that  whidi  is  being 
examined. 

The  side  of  the  iiock  presents  n  some- 
what (juadrilatcral  outline,  limited  above 
by  the  lower  border  of  the  body  of  the 
jaw  and  an  imaginary  line  ext«iding  from 
the  angle  of  the  jaw  to  the  mastoid  process  ; 
below,  by  the  prominent  upper  ])i)rdt  r  of 
the  clavicle:  in  front,  bv  the  median  line 
of  the  neck  ;  behind,  Jby  the  anterior  mar- 
gin of  the  IVapesius  muscle.  This  space  is 
subdivided  into  two  large  triangles  by  the  Sterno-mastoid  muscle,  which  passes 
ohli(juely  across  the  neck  from  the  sternum  and  clavicle  below  to  the  mastoid  process 
above.  Tlie  trianrritlar  spnce  in  front  of  this  muscle  is  called  the  anterior  triangle, 
and  that  behind  it  the  posterior  triangle. 


clavicle 


Diaffmra  of  the  TriBncles  of  the  RlRht  Side  of  the 
Neck:  l,  dipistric  or  stibmaxillarv  tHnTitrlc:  it, 
ssiiptTior  canitld  irianslc,  or  tri>niL:!r  ni  i  li-ctidii ; 
III.  lnf«Tlor  ffir.>tld  trianitle,  or  triangle  of  ucccs- 

augle.-W.  W.  K.J 


Anterior  Triancjular  Space. 

The  Anterior  Triangrle  is  boundetl  in  front  by  a  line  extending  from  the  chin 
to  the  sternum ;  behind,  by  the  anterior  margin  of  the  Sterno-mastoid ;  its  batie, 
directed  upward,  is  formed  by  the  lower  border  of  the  body  of  the  jaw  and  a  line 
extending  from  the  angle  of  the  jaw  to  the  mastoid  process ;  itn  apex  is  below,  at 
the  >t(  rnum.  The  space  is  covered  by  the  intt  jiumcnt,  superficial  fascia,  Platysma, 
and  deep  fascia:  it  is  croe^ed  by  branches  of  the  facial  antl  superficial  cervical 
aerves,  and  is  subdivided  into  three  smaller  triangles  by  the  Digastric  muscle  above 
and  the  anterior  belly  of  the  Omo-hyoid  below.  These  smaller  triangles  are  named, 
from  below  upward,  the  inferior  carotid,  the  superior  carotid,  and  the  submaxillarj 
triangle. 

The  Inferior  Carotid  Triang'Ie  [or  ^Urlau'jh'  of  necessity,''  in  ^v]lich  wQintist  tie 
thecaroti<l  if  it  is  impossible  to  do  so  in  tin-  trian;rle  of  election]  is  bounded  in  front 
by  the  inodiau  line  of  the  neck ;  behind,  by  the  anterior  margin  of  the  Sterno-mastoid; 
above,  by  the  anterior  belly  of  the  Omchhyoid ;  and  is  covered  by  the  integument. 
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superficial  fascia,  Platyeraa,  and  deep  fascia,  rnmifving  between  which  i?  seen  the  cie^ 
sccnding  brunch  of  tho  superficialis  colli  nerve,  beneath  these  superficial  structures 
are  the  Stemo-hyoid  and  Sterno-thyroid  mnscleBf  wbich,  togetber  with  the  anterior 
margin  of  the  Stcrno-mawtoid,  conceal  the  lower  part  of  the  couimon  carotid  artery.* 

This  vessel  is  rnrlow^l  within  its  «heath,  together  with  the  internal  jugular  vein 
and  pneumogastric  utrve ;  the  vein  lying  on  the  outer  side  of  the  artery  on  the  right 
side  of  the  neck,  but  overlapping  it  or  fiassing  directly  aeroes  it  on  the  left  side;  the 
nervo  Ivin^'  lictwecii  tlic  aiterv  nnd  vein,  nn  :i  platic  ])<)stcrior  to  both.  Tii  front  of 
the  sheath  are  a  few  filaments  descending  from  the  loop  of  cominunicatiou  between 
the  descendens  and  comrounicans  noni ;  behind  the  aheath  are  seen  the  inferior  thj^ 
roid  artery,  the  reciinoiit  laryngeal  riervi',  and  the  sympathetic  nerve  ;  ami  on  its 
inner  side,  tho  tradu-a.  i!m  thvroid  glanil,  ninch  more  pirtniinpnt  in  tlit-  female  timn 
in  the  male,  and  the  lower  part  of  the  laryn.x.  By  cutting  into  the  upper  part  of 
this  space  and  slightly  displacing  the  Stemo-miatoid  muscle  tha  common  earotid 
artery  may  be  tied  below  the  Oiuo-hyoid  musde. 

The  floor  of  tlie  inferior  carotid  trianjrle  is  formed  by  tho  Longns  mlH  muscle 
below  and  by  the  Scalenus  amicus  above  (see  Fig.  290,  p.  iiH4,  and  Fig.  297,  p. 
897),  between  which  muscles  the  vertebral  arteiy  and  vein  will  be  firand  passing 
into  the  foranirn  in  tho  sixth  transverse  process;  a  small  portion  of  the  origin  01 
the  Rectus  capitis  anticus  major  may  also  be  seen  in  the  floor  of  the  space. 

The  Superior  Carotid  Triangle  [or  ''triangle  of  election,"  in  which  we 
elect  to  tie  the  carotid  if  we  have  the  choice]  is  bounded  behind  by  the 
8terno-mastoid ;  below,  by  the  anteritn-  belly  of  tne  Omo-hyoid ;  and  above,  by 
the  posterior  belly  of  the  Digastric  muscle.  Its  floor  is  formed  by  parts  of  the 
Thyro-hyoid,  Hvo-glossus,  and  the  inferior  and 'middle  Constrictor  muscles  of 
the  pharynx,  and  it  is  covered  by  the  integument,  8uper6<»al  fascia.  Pla^sma,  and 
deep  fascia,  ramifying  between  which  are  branches  of  the  facial  and  superficialis 
colli  nerves.  This  space  contains  the  upper  part  of  the  common  carotid  artery, 
which  bifoTcates  opposite  the  upper  border  of  the  thyroid  cartilage  into  the  external 
and  internal  carotul*  These  vessels  are  occasionally  somewhat  conceded  from  view 
by  the  a'i*''rior  mnririn  of  tho  Stern o-niastoid  muscle,  which  overlaps  them.  The 
external  and  internal  carotids  lie  side  by  side,  the  external  being  the  more  anterior 
of  the  two.  The  following  branches  of  the  extenud  carotid  are  also  met  with  in  thb 
space:  the  superior  thyroid,  rnnninjr  forward  and  downward ;  the  lingual,  directly 
forward  ;  the  facial,  forward  and  upward ;  the  occipital,  backjward  ;  and  the  ascend- 
ing pharyngeal,  directly  upward  on  the  inner  side  of  the  internal  carotid.  The  veins 
met  with  are — the  internal  jugular,  which  lies  on  the  outer  side  of  the  common  nnd 
internal  carotid  arteries,  an«l  veins  correspondinsr  to  the  abnvc-mentioueil  Inamhe.a 
of  the  external  carotid — viz.  the  superior  thyroid,  the  lingual,  facial,  ascending 
pharyngeal,  and  sometimes  the  occipital ;  all  of  which  accompany  their  correspond 
jng  arteries  nnd  terminate  in  the  internal  jugular.  The  nerves  in  this  space  are  the 
followiiifT :  In  frrmf  uf  tlie  slieatli  of  the  common  earof  id  is  tlie  descendens  noni.  Tlie 
hypoglosiial  nerve  crosses  both  carotids  above,  curving  round  the  occipital  artery  at 
its  origin.  Within  the  sheath,  between  the  artery  and  vein  and  behind  both,  is  the 
pneuinogustric  nerve ;  behind  the  sheath,  the  sympathetic.  On  the  outer  side  of 
the  ves.»!els  tlie  spin.il  aeee«pnn'  nerve  runs  for  a  •^lioit  di^tanee  liefi^re  it  pinreoH  the 
Stemo-ma.*^toid  uiusck* ;  and  on  the  inner  .side  of  the  internal  carotid,  just  below  the 
hyoid  bone,  may  be  seen  the  superior  laryngeal  nerve»  and,  still  more  inlerioriv* 
the  external  laryngeal  ner\  e.  The  ufiper  part  of  the  larynx  and  lower  part  of  t£e 
phurvnx  are  also  found  in  tlic  front  part  of  this  space. 

The  Submaxillary  Triangle  corresponds  to  the  part  of  the  neck  in)nie<liately 
beneath  the  body  of  the  jaw.   It  is  bounded  above  by  the  lower  border  of  the 

'  Thcrcf'ire  the  carotid  mtIi  ry  nnd  jufnilar  vein  are  not,  strictly  speaking,  (^nbiined  in  this  tri- 
nntrle.  since  llicy  are  covered  i>y  the  KterntMnasioid  inuM'le;  thai  i»  to  say,  lie  liehind  the  anterinr 
|H>nler  of  that  inii!<cle.  which  formK  the  pooleriur  border  of  the  triMn^le.  But  us  they  lie  very  d<lM(a 
the  •tmctunn  which  are  renllj  oontained  in  the  iriongte,  and  wlioe«  poution  it  ia  eait-Dtial  to  mnem> 
her  in  oiienUnf  on  this  pert  m  tia»  eiteiy,  it  bes  aMued  expedient  to  ittidy  tbe  icletiooe  of  all  thsw 
|MxtB  tosetlieir. 
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body  of  th*»  jaw  and  a  line  drawn  from  its  anp:1o  to  tlie  roaftoid  prooef^s :  helow, 
bj  the  tKMtt^rior  belly  of  the  Digastric  and  Stylo-byoid  muscles ;  in  front,  bv  the 
middle  line  of  the  neck.  The  floor  of  this  ipftoe  u  fonned  by  llie  anterior  Ibclly 
of  the  Digastric,  the  Mylo-hyoid.  and  Hyo-glosjsus  muscles,  and  it  is  covered  by  the 
iiit«"^u!uent,  superficial  fascia.  Pltitv<<mn,  and  deep  fn«cin.  ramifying  between  whieh 
aru  branches  of  the  ^acial  and  a.Hcending  filaments  of  the  superficial  cervical  nerve. 
This  speee  oontutis  in  firont  the  mibmaxillanf  gland,  imbeddfed  in  the  eubetanoe  of 
which  are  the  facial  artery  and  vein  and  their  glandular  branclKs ;  lit  tu  atli  this 
glan  1,  on  the  surface  of  the  Mylo-hyoid  muscle,  are  the  submental  artery  and  the 
mylo  hyoid  artery  and  nerve.  The  back  part  of  this  space  is  separated  from  the 
front  piurt  by  the  stylo  maxillary  ligament;  it  conuiins  the  external  carotid  arterv» 
ascon  ling  deeply  in  the  substance  of  thi;  parotid  gland;  this  ves.scl  here  lies  m 
front  of,  and  aupertlctal  to,  the  internal  carotid*  being  crossed  by  the  facial  nerve, 
and  gives  off  in  its  course  the  posterior  auricttlar,  temporal,  and  internal  maxillaiy 
brandies;  more  deeply  is  the  internal  carotid,  the  intt  rnal  jugular  vein,  and  the 
pneumogaatric  nerve  !*eparatod  from  tlie  external  carotid  by  the  Styloglossus  and 
Stylo-pharyngeua  muscles  and  the  glosso-pharyngeal  nerve.' 

POSTBRIOR  TRIAirOtTLAll  Sf»ACB. 

The  posterior  triangular  space  is  bounded  in  front  by  the  Stenio-mastoid  muscle, 
behind  by  the  anterior  margin  of  tiie  Trapestus ;  its  base  corresponds  to  the  upper  bor- 
der of  the  clavicle,  its  apex  to  the  occiput.  The  space  is  cro.ssed  about  an  inch  above 
the  clavicle  by  the  posterior  belly  of  the  Omo-hyoid.  which  divides  it  unequally  into 
two— an  upper  or  occipital,  and  a  lower  or  subtluviau  triangle. 

The  Oooipital,  the  laru'cr  of  tlie  two  po.sterior  triangles,  is  bounded  in  front  by 
the  .^tetTin-ma'^toid,  behind  Uy  (lie  Trapezius,  below  hy  the  Omo-hyoid.  Its  fli>or 
id  formed  from  above  downward  by  the  Splenius,  Levator  anguli  scapulae,  and  the 
middle  and  posterior  Scalcni  muscles.  It  is  covered  by  the  integument,  the  Pla- 
tysi^a  below,  the  superficial  and  deep  fa^ciie,  and  crossed  above  by  the  ascending 
branches  of  the  cervical  plexus;  the  spinal  accessory  nerve  is  direet.d  o1di«|uely 
across  the  space  from  the  Sterno>roastoid,  which  it  pierces,  to  the  under  surface  of 
the  Trapezius ;  below,  the  descending  branches  of  the  cervical  plexus  and  the  trans- 
versnlis  colli  artery  and  vein  cross  the  space.  A  chain  of  lymphatic  glands  is  also 
found  running  along  the  posterior  border  of  the  Sterno-mastoid  from  the  mastoid 
process  to  the  root  of  the  neck. 

The  Subclavian,  the  smaller  of  the  two  posterior  triangles,  is  bounded  above 
by  the  posterior  belly  of  the  Omo-hyoid.  below  by  the  clavicle,  its  base,  <lirected 
forward,  being  formed  by  the  Sterno-mustoid.  The  size  of  the  snhclavinn  trinn^rle 
varies  according  to  the  extent  of  attaehinent  of  the  clavicular  portion  of  the  iSterno- 
ma'itoid  and  Trapezius  muscles,  and  also  acconling  to  the  heignt  at  which  the  Omo- 
hyoid ern^si»-i  (lie  iiivk  above  the  clavicle.  Tts  liciirht  al-^o  vari<>^  tnuch  acci»rdinLr  to 
the  position  of  the  arm,  being  much  dimini.she<l  by  niising  the  limb,  on  account  of 
the  ascent  of  the  clavicle,  and  increased  by  drawing  the  arm  downward,  when  that 
bone  is  depressed.  This  space  is  covered  by  the  integument,  .superficial  and  di^p 
fa'ciir,  and  cros.se<l  by  tlie  rlescenditiLr  branclics  of  tlie  cervical  plexif.  ,h\<\  a1>nve 
the  level  of  the  clavicle  the  thn-d  portion  of  the  subclavian  artery  curves  outward 
and  downward  from  the  outer  margin  of  the  Scalenus  anticus,  across  the  first  rib  to 
the  axilla.  Sometimes  this  vessel  rises  a,s  high  a.««  an  inch  and  a  half  above  the  clav- 
icle or  to  any  point  interinc'liate  lietwren  this  and  its  n«iial  levd.  ( >ecasionally  it 
passes  in  front  of  the  Scalenus  anticus  or  pierces  the  fibres  of  that  muscle.  The 
subclavian  vein  lies  behind  the  clavicle,  and  is  usually  not  seen  in  this  space;  but 

'  The  same  reinark  will  apply  to  tliis  triangle  an  wna  made  rIkmU  the  interior  carotid  triiincin. 
The  •IniOllires  enumerated,  ns  cotitjitneti  in  the  i*uck  part  of  the  spnce,  lie,  strictly  ■peaking,  benculh 

moMlM  which  form  the  potOerior  boiindar/ of  the  triaiwle;  but  w  it  is  verjr  i'miiOrtant  to  bear  in 
mind  tiirir  tAxm  ralatioo  to  the  parotid  gland  and  its  boawlaricB  (on  aooount  vt  the  fratitieiR-y  of  wr- 
glal  opsntioai  oo  tbb  gbodi,  all  these  patte  are  ipokeu  of  uiiiether. 
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it  occasiciiiiinv  rises  a<i  high  up  sui  the  nrterv,  and  has  even  hevn  seen  to  p;iSH  with 
that  Y^til  behind  the  Sculeuus  auticus.  The  brachitU  plexus  ot  nerves  hen  above 
the  artery  and  in  dose  contact  with  it.  Paasing  transversely  across  the  elaTieular 
margin  uf  the  space  are  the  SUprR8CI4>iilar  vessels,  and,  traversing  its  upper  angle  in 
the  same  direction,  the  transversalis  Cf)!li  artery  and  vein.  The  external  jugular 
vein  runs  vertically  downward  behind  the  posterior  border  ot  tlie  iSteruo-uiabtoid,  to 
terminate  in  the  subclavian  vein ;  it  reoeives  the  transverse  cervical  and  supraseapii* 
lar  veins,  which  occasionally  form  a  plexus  in  front  of  the  artery,  iiid  a  small  vein 
which  crosses  (lie  clavicle  from  the  cephalic.  The  small  nerve  fo  the  Sid.cla viiis  also 
crosses  this  triunj^le  about  its  middle.  A  lymphatic  gland  is  also  i'uuud  in  tiie  space. 
Its  floor  is  formed  by  the  first  rib  with  the  first  digitation  of  the  Serratus  magnns. 

Imtbbiial  OabiQvid  Artvbt. 

The  bitemal  Carotid  Artery  commences  at  the  bifurcation  of  the  comnion 

carotid,  opposite  the  up|ver  border  of  the  thynnd  t aitila:.'f.  and  nin?!  per]icnilic- 
uiarly  upward,  in  front  of  the  traosverse  processes  of  tlie  three  upper  cervical 
vertebrae,  to  the  carotid  foramen  in  the  ]»etrous  portion  of  the  temporal  bone. 
After  ascending  in  it  for  a  short  distance  it  passes  forward  and  inward  through 
the  carotid  canal  and  enters  the  skull.  It  then  ascends  to  the  po«terior  elinf»id 
process,  curves  forward  thixiu^h  the  cavernous  sinus,  and  at  the  anterior  cUnoid 
process  again  tarns  upward^  pierces  the  dura  mater,  and  divides  into  its  terminal 
branches. 

This  vessel  supplies  the  anterior  part  of  the  brain,  the  eye  and  its  apjiendages, 
and  sends  branches  to  the  forehead  and  nose.  Its  size  in  the  adult  is  equal  to  that 
of  the  external  carotid;  in  the  child  it  is  larger  than  that  vessel.  It  is  remarkable 
for  the  number  of  curvatures  that  it  presents  in  different  parts  of  its  course.  In 
iUi  cervical  portion  it  occasionally  presents  one  or  two  flexures  near  the  base  of 
the  skull,  whilst  through  the  rest  of  its  extent  it  deseribes  a  double  curvature 
wbich  resembles  the  italic  letter  $  placed  horizontally.  These  curvatures  most 
probably  diminish  tlie  velocity  of  the  current  of  blood  by  increasing  the  extent 
of  surface  over  which  it  moves  and  adding  to  the  amount  of  impediment  pro- 
duced from  friction.  In  considering  the  course  and  relationa  of  this  vessd  it 
may  he  conveniently  divided  into  four  portions—a  cervical,  petrous,  cavernous, 
ami  cerebral. 

Cervical  Portion. — This  portion  of  the  internal  carotid  is  superficial  at  its  com- 
mencement) being  contained  in  the  superior  carotid  triangle,  and  lying  on  the  same 
level  as  the  external  carotid,  but  behind  that  artery,  overlapped  by  the  Sterno- 
mastoid  and  covered  by  the  l*latysma,  deep  ffu^cia,  ami  integument :  it  then  passes 
beneath  the  parotid  gland,  being  crossed  by  the  hy|)oglossal  nerve,  the  Digastric 
and  Stylo-hyoid  muscles,  and  the  external  oirotid  and  <u  <  i|iit:i1  arteries.  Higher 
U|i  it  is  sejmratcd  fmiii  thi-  external  earotiii  hv  the  Stvlo-;.'hi.>-vii>  ;iih1  Stvlo-pha- 
rytigeus  muscles,  the  glosso-pharyugcal  nerve,  and  pharyngeal  branch  of  the 
pneumogastric.  It  is  in  relation  behind  with  the  Rectus  capitis  anticas  major, 
the  saperior  cervical  ganglion  of  the  sympathetic,  and  superior  laryngeal  nerve; 
ejf<'rtfftUtf.  with  the  internal  jmrnlar  vein  and  pneumogastric  nerve:  inUmaUi/^ 
with  the  pharynx,  tooail,  the  superior  laryngeal  nerve,  and  ascending  pharyngeal 
artery. 

Petroxis  Portion. — When  the  intcni.il  carotid  artery  enters  the  canal  in  the 
petrous  portion  of  the  tein|>oral  buiie,  it  lirsi  luscends  a  sliort  'iistance,  then  curves 
forwanl  and  inward,  and  again  ascends  it**  it  leaves  the  cau;il  lo  enter  the  cavity  of 
the  skull.  In  this  canal  the  artery  lies  at  first  anterior  to  the  tympanum,  mm 
which  it  is  separated  by  a  thin  bony  lamella  which  is  criliriform  in  the  youn<^  snb- 
ject,  and  often  absorbe<l  in  old  age.  It  is  separate*!  from  the  bony  wall  of  the 
carotid  canal  by  a  prolongation  of  dura  mater,  and  is  surrounded  by  filaments  of 
the  carotid  plexus. 

Oavemous  Portion. — The  internal  carotid  artery  in  this  part  of  its  course  at 
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first  ascends  to  the  pisterinr  oliuoi<l  pnRV'ss.  then  pa.S'jes  forwiml  by  the  si<lr  of  the 
body  of  the  sphenoid  l>one,  bein^  situated  ou  the  inner  wall  of  the  cavernuus  Hiuii^ 
in  relation  externally  with  the  nxth  nerve,  surrounded  by  filaments  of  the  sympa* 
thetic,  and  mvcrcil  hv  the  liniii'i  nu'inhrane  <>f  tlie  sinus. 

Oerebral  Portion, — On  the  inner  side  of  tlie  anterior  clinoid  process  the  inter- 


Fie.a7S. 


Ttat:  lutcriiAl  Curoliil  mid  VwrlctirHl  Arierltsa,  riglit  side. 


nal  carotid  curves  upward,  perforates  the  <luni  mater  hoiindiii^  the  sinus,  and  is 
received  into  a  sheath  of  the  arachnoid.  This  portion  of  the  artery  is  ou  the  outer 
aide  of  the  optic  nerve;  it  liea  at  the  inner  eztrenity  of  the  fiasnie  of  Sylvius, 
baTing  the  third  nerve  extmially. 
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Plan  qv  tuk  Rklatioms  of  tuk  Internal  Carotid  AaxEBY  m  tuk  lisoK. 

In  Fro, if , 
Skut,  hu|)<:rfiriii!  mul  iiefj>  iafinia}. 


Piirotid  planii. 

tyIo-|{l0S8U8  II 

lOftso-pharviigeal 


Stylo-|(lo«>8U8  und  Stylo-pharjngeuv  mnMles. 
Ofoi 


Intcrua]  jn;: 111 vein.  /    in.  rjiai    >  Pharynx. 

Poeiunu£a3tric  uerve.  ^     At*m?     i  Superior  loryugcal  nerve. 

A!>c4iuling  pnaiyngeal  rnlMj. 
Tonsil. 

UeutUK  capitis  anticus  major. 
Sympathetio. 

Superior  laryngeal  n«nre. 

PiWHllaiittoe. — The  luuicth  or  the  internal  oaiotid  variw  aflflarding  to  tb«  knfcth  of  the 
meek,  and  also  aooordtnsr  to  the  point  of  luftiroation  of      oonnon  carotid.   Its  orijrin  aome* 

tinu'-i  tak("<  plnci'  from  the  mrh  nf  tlif  aorta;  in  such  rare  iiistutirt-s  flii'-  v><m'1  l.i'i-n  found 
to  be*  pltiA^ed  utiariT  Uiu  uiidiliu  line  ol°  the  neck  than  tike  o&teriml  i:urt>tiLl,  a.t>  I'ar  u|iHuril  Hf  the 
larynx  when  the  latter  vessel  croiwe<l  the  internal  carotid.  The  rourne  of  tlie  veHsel.  inxtead  of 
being  Rtraigbt,  majr  be  very  tortuous.  A  few  instances  are  recorded  in  which  thii*  vent^sl  wa» 
altogether  absent :  in  one  of  the^e  the  common  oarotid  paiised  up  the  neck  and  gave  off  the  usnal 
branches  of  the  cxtcninl  l  arotiil.  the  cranial  j>ortioii  of  tlx  inti  rtial  i-arotid  being  replaced  !iy  two 
branches  of  the  internal  maxillary,  which  ent«re«1  Uie  ?^kull  tliruu^fi  the  foramen  rutunduui  und 
ovale  and  joined  ("  fnnn  a  sinirl*'  \f^^«el. 

Sursioal  Anatomy. — The  cervical  part  ol  the  internal  carciti<)  in  HonictinieM  woundeil  hy  a 
stab  or  guodkOt  wound  in  the  neck,  or  even  occasionally  by  u  i^tab  fmm  within  the  nututh,  ax 
when  a  person  receives  a  thrust  from  the  end  of  a  para«ol  or  falls  down  with  a  tt)bacco-pipe  in 
his  mouth.  In  8uch  ca»eB  a  ligature  should  be  applied  to  the  common  carotid.  The  relation  of 
the  internal  carotid  w  itli  thu  tonsil  nh<aiUl  1m'  i  >|ii  i  i!ill  v  n  incmbcreil,  a>  iii>-tatir<  h  Imvc  ti<  i  urred 
in  wkitih  the  artery  ha><  been  wounded  during  the  openUiou  of  Hcarifyiug  Lbo  touail,  and  fatal 
Iwinorriiage  has  supervened. 

Tiio  bi-uueln.>  given  olT  from  the  inttriial  carotid  art — 

From  the  Pctrom  Portion   .    Tynnianic  (interuul  t»r  <U^p). 

(  Aiter)«e  recqytftcuU. 
JVottt  the  Oavemom  Portion  ^  Anterior  MeDingeal. 

1  Ophthalmic. 

r  Anterior  Cerebral. 

IX-  L   I  ij  I  Middle  Cerebral. 

From  the  Cerebral  PorUun    .  p^^,„.,.- Co.nmuniwtmg. 


ulerior  Choroid. 


The  cervical  |H)rtioii  of  the  internal  ntrf»liil  •^\\v>  "ff  no  hranrlio. 

The  tympamo  is  a  «uiall  brauch  which  cnterw  the  cavity-  of  the  tvutjianuni 
through  a  minute  fonunen  in  the  carotid  canal,  and  anastotnow^  with  the  tyuif>anie 
branch  of  the  internal  maxillary  and  with       atylo-ma-Htoid  artery. 

The  arteriee  receptaculi  are  numeron?  sniall  vessel."*  derive<l  fnun  the  interinil 
carotid  in  the  caveruous  siuuh;  the^'  nuppl^'  the  pituitarj  bod^,  the  (la^^riou  cau- 

flion,  and  the  walls  of  the  cavernous  and  inferior  petnwal  sinuses.    One  of  these 
rancheB}  distributed  to  the  dura  mater,  if*  called  the  atiterior  m«niii0ea] ;  it  anas* 
tomoses  with  the  ii>i(?<ll(  nicTnUL'eal. 

The  Ophthalmic  Artery  arises  from  the  internal  carotid  just  a.s  that  vessel  is 
wuerging  from  the  cavernous  sinus,  on  the  inner  side  <»f  the  anterior  elinoid  prwess, 
and  enters  the  orbit  through  the  optic  fnmint  ii  l>cln\\  ai^l  oii  the  outer  siile  of  the 
optic  nrrvc.  It  then  passes  over  tlie  nerve  to  the  inner  wall  of  the  orbit,  and 
thence  hurizuntally  forward,  beneath  the  lower  border  of  the  Superior  oblique 
iDU!>cIe,  to  the  inner  angle  of  the  eye,  where  it  divides  into  two  tenuinal  branebes, 

the  ?^    :iTn!  N'TS'lf. 

Branches. — The  bruuches'  oi  thi^  vesM;l  may  be  divided  into  an  orbital  group. 
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which  are  dutribated  to  the  orbit  and  sarrounding  parts ;  and  an  ocular  group, 
which  supply  the  miueles  and  globe  of  the  eye. 


Lachr^uial. 
Supraorbital. 

Posterior  Ethmoidal. 

Anterior  Ethmoidal. 

l*al|jebnil. 

Frontal. 

Nasal. 


Oruf'ir  <froujJ. 

Muscular. 
Anterior  Ciliary. 

Short  Ciliary. 
Long  Ciliarv. 
Arteria  ceutraliH  rotiuae. 


The  lachrymal  is  the  first,  and  one  of  the  lar|i^t,  branches  derived  from  the 

ophtliahnic.  arising  close  to  the  optie  fnniinen:  not  iinfrc«|ii(  iitly  it  is  given  off  from 
the  artery  before  it  enters  the  orbit.  It  accompanies  the  lachrymal  uerve  along  the 
Upper  border  of  the  External  rectus  muscle,  and  is  distributed  to  the  lachrymal 
gland.  It»  terminal  branches,  escaping  from  the  glan  I.  are  di.strihutod  to  the 
tipper  eyelid  jind  eonjunetiva.  ana-^tomosing  with  the  palpebnil  arteries.  Tlie  laeh- 
rynuil  artery  gives  off  one  or  two  malar  branehes,  one  of  which  passes  through  a 
foramen  in  the  malar  bone  to  reach  the  temporal  fossa,  and  anastomoses  with  the 
deep  tcmjjoral  artt  ries.  The  other  appears  on  the  cheek,  and  anastomoses  with  the 
tninsverse  facial.  .\  Itnineh  is  also  sent  hackwanl,  througli  tlie  sphenoidal  fis-iiire. 
to  the  dura  jnater,  whieh  ana.'*tomo.«ies  with  a  l)rancii  of  the  middle  meningeal 
artery. 

FMnkUartttos.— The  laehiymal  arteiy  is  MOMtiinM  derived  from  one  of  tiie  anterior  bnmehee 

of  tlu'  middle  menin};<>a1  artery. 

The  supraorbital  artery,  the  largest  branch  of  the  ophthalmic,  arises  from  that 
vessel  above  the  optie  nerve.     Aijceudiug  so  an  to  riiie  above  all  the  nm^iclej«  of  the 
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orliit.  it  passci!*  forward  witli  the  frnntnl  nerve,  between  the  pcricwteiun  and  Levator 
palpebne,  and,  paiisiog  throuL'li  the  i^upmorbitai  I'oranieD,  divides  into  a  Huperficial 
«nd  a  deep  branch,  which  su)  pl\  the  miHelee  and  iut^ument  of  the  forehead  and 
pericnnium,  anastoincming  with  the  temjM)ral,  the  angular  bnineh  of  the  facial,  and 
the  artery  of  the  opivojaitc  side.  This  artery  in  tlie  orbit  Htippliess  the  Siiperior 
recti!)}  and  the  Levator  palpebrjE,  ssends  a  branch  inward,  across  the  pulley  of  the 
Superior  oblique  muscle,  to  supply  the  parte  at  the  inner  canthus,  and  at  the  aupra- 
Orbital  f  inniien  rrei|ueiitlv  Iransniits  a  branch  to  the  diploe. 

The  ethmoidal  branches  are  two  in  ntimber,  posterior  and  anterior.  The  t'or- 
mcr,  which  is  the  smaller,  pa*.ses  throtigh  the  posterior  ethmoidal  foramen,  suiiplies 
the  posterior  ethmoidal  cells,  and,  entering  the  cranium,  gives  nfl'  n  iiie!ii)i;;e;il 
hnincli  wliieh  supplies  the  adjacent  dura  muter  an<l  nasji'  ^•••^TM■hes,  vhieh  (le<eeii<l 
into  the  no»e  through  apertures  in  the  cribriform  plate,  anik^touiosing  with  branches 
of  the  spheno-palatine.  The  anterior  ethmoidal  artery  accompaniee  the  nasal  nerve 
through  the  anterior  ethmoidal  foramen,  supplies  the  anterior  ethmoidal  ctdls  and 
frontal  sinuses,  an<l.  entorinfr  the  cranium,  divides  into  a  meningeal  bnnicli  wliich 
supplieis  tlie  adjacent  dum  mater,  and  a  nasal  branch  which  deticends  into  the  nos^e 
through  an  aperture  in  the  eribriform  plate. 

The  palpebral  arteries,  two  in  number,  superior  and  inferior,  arise  fmra  the 
ophthalmic,  ripposite  the  pulley  of  the  Superior  oblitpie  nui^cle;  they  encircle  the 
eyelids  near  tlieir  free  margin,  fonning  a  superior  ami  au  inferior  arch,  which  lie 
between  the  Orbicularis  muscle  and  tarsal  cartilages,  the  superior  ]>alpebral  tnosca> 
Intiiit;  at  tlif  outer  anjxle  of  the  orliit  with  tlie  (irl)ital  hraiieli  of  the  ternprrral 
artery,  tlie  inferior  jmlpebrai  with  the  orbital  branch  of  the  infraorbital  artery  at 
the  inner  side  of  the  lid.  From  this  anastomosis  a  branch  passes  to  the  nasal  duct, 
ramifying  in  its  mucous  membrane,  as  far  as  the  intei  ioi  meatus. 

Tlie  ftontfil  ftrtery,  one  nf  the  terminal  braru  he--  of  tlie  npltthalmic,  passes  from 
the  orbit  at  its  inner  angle,  and,  ascending  on  the  forehead,  supplies  the  muscles, 
integument,  and  pericranttim,  anastomosing  with  the  supraorbital  artery. 

The  nasal  artery,  the  other  terminal  brancb  of  the  uphthalniic.  enier;r«  s  from 
the  i>rbit  above  the  tendo  o(  nil.  and,  after  giving  a  branch  to  the  latin  vmal  snc. 
divides  into  two,  one  of  which  anastomoses  with  the  angular  artery ;  the  other 
branch,  the  donalis  wom,  runs  along  the  dorsum  of  the  nose,  supplies  its  entire 
surface,  and  anastomoses  with  the  artery  of  the  opposite  side. 

The  ciliary  arteries  are  divisible  into  thre<^  ^rnmps — the  ^hort,  long,  and  ante- 
rior. The  short  ciHary  artfrirx^  from  twelve  to  iitieeii  in  number,  arise  from  the 
ophthalmic  or  some  of  its  branches ;  they  surround  the  optic  nerve  as  they  pass 
forward  to  the  posterior  part  of  the  eyeball,  pienc  the  jiclorotie  ( nat  nrnnnd  the 
entrance  of  the  nerve,  and  supply  the  choroid  coat  and  ciliary  processes.  The  long 
ciliiiry  arteries^  two  in  number,  nlm  pierce  the  posterior  part  of  the  sclerotic,  and 
run  forward  along  each  side  of  the  eyeball,  between  the  sclerotic  and  choroid,  to 
the  ciliary  liframent,  where  they  divide  info  two  branches;  these  furm  tin  arterial 
circle  around  the  circumference  of  the  ins,  from  which  numerous  radiating  branches 
pass  forward  in  its  substance  to  its  free  maigin,  where  they  form  a  second  arterial 
circle  around  its  pupillary  margin.  The  anterior  eiliari/  artcrii't  are  derived  from 
the  muscular  branches;  they  pierce  the  sclerotic  a  short  distance  from  the  cornea 
and  terminate  in  the  great  arterial  circle  of  the  iris. 

The  arteria  centralis  retinae  is  one  of  the  smallest  branches  of  the  ophthalmic 
artery.  It  arises  near  the  optic  foramen,  pierces  the  optic  nerve  --Mi.iuely.  and 
runs  forward,  in  the  centre  of  if  snb-Jtance,  to  the  retina,  in  which  it.s  branches  are 
distributed  m  far  tiirwaul  jvs  the  ciliary  processes.  [See  the  dcj^cri^tion  of  the  Eye.J 
In  tibe  human  Coetus  a  ^all  vessel  pa.sses  forward,  trough  the  vitreous  humor,  to 
the  posterii  r    iir'"i  •  of  the  capsule  nf  the  lens. 

The  muscular  branches,  two  in  number,  superior  and  inferii»r.  supply  the  mus- 
cles of  the  eyeball.  The  superior,  the  smaller  (often  wanting),  supplies  the  l^evator 
p«ilpebrae,  Superior  rectus,  an<l  Superior  obliq^ue.  The  inferior,  more  constant  in 
its  existence,  paasea  forward  between  the  optic  nerve  and  Inferior  rectus,  and  ia 
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iutribated  to  the  External,  Internal,  and  Inferior  recti,  and  Inferior  oblique.  This 
vessel  gives  off  most  of  the  anterior  ciliary  arteries. 


Fig  374. 


The  Arteries  of  the  Baw  of  the  Brain.  Thi-  rltjlit  half  "{  the  CVrfU-llum  ami  I'oiis  havi-  Idiii  n-iuoved. 
N.  H.  — It  will  In;  nollii'il  Umt  in  the  iUuilration  llie  twi>  anterior  cen-bral  arterIeK  have  l»ecn  ilrawnata 
i-< iiu^iderable  distance  from  each  ulber;  this  maiccs  the  unlcrior  cuniuiuulcaiiti^  artvr}'  appear  very  luueh 
I'tiiger  than  it  really  is. 


The  cerebral  branches  of  the  internal  carotid  arc — the  anterior  cerebral,  the 
middle  cerebral,  the  posterior  communicating,  and  the  anterior  choroid. 

The  anterior  cerebral  arises  from  the  internal  caroti<l  at  tiie  inner  extremity 
of  the  fisjiure  of  Sylvius.     It  passtjs  forward  in  the  great  longitudinal  fissure 
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between  the  t«(>  anterior  lobes  of  ()u  Inain.  bciug  connected  Bomi  after  Ha  origin 
with  the  vessel  ul'  tiie  ojiposite  ^ido  tiy  a  short  anastomosing  trunk  sibout  two  lines 
in  length,  the  anterior  communicating.  The  two  anterior  cerebral  arteries,  Iving 
side  by  8ide>  curve  round  the  anterior  border  of  the  corpus  callosttui  and  run  alone 
its  upper  surface  to  ita  posterior  part,  where  they  tenninate  l»y  ana.stoniosing  with 
the  p<j8terirtr  cprrbral  artcriep.  They  s»ij)ply  the  olfactory  and  nptic  nerves,  the 
under  surface  of  ilie  anterior  lobes,  the  third  ventricle,  the  anterior  perforated  Hpace, 
the  corpus  eallosttin,  and  the  internal  surface  of  the  henii»phere«. 

Tlif  anterior  commuxiicating'  artery  i^  i  slmrt  branch,  about  two  lines  in 
length,  but  of  moderate  size,  connecting  together  the  two  anterior  cerebral  arteiiesi 
acroes  the  longitudinal  fissure.  Sometimes  this  vessel  is  wanting,  the  two  arterici' 
joining  together  to  form  a  single  trunk  which  afterward  subdivides;  or  the  vessel 
may  be  wholly  or  partially  subdivided  into  two;  fireqnently  it  is  longer  and  smaller 
than  usual. 

The  middle  cerebral  [or  Sylvian]  artery,  the  largest  branch  of  the  internal 

curotid,  passes  obliquely  outws^  along  the  fissure  of  Sylvius,  irithin  which  it 
diviili»s  into  three  branrlic^ :  anterinr.  wliicb  supplies  the  pi:i  nintcr.  investing 
the  surface  of  the  anterior  lobe;  a  posterior,  which  t^upplies  the  mj<l<Jle  lobe;  and 
a  median  branch,  which  supplies  the  small  lobe  at  the  outer  extremity  of  the  Sylvian 
fi.ssure.  Near  its  origin  this  vessel  gives  off  numerous  small  branches  which  enter 
the  loens  ]iorfonitus  aiitieus  to  Iw'  il!<f  l  il.iited  to  the  corpus  strinttim. 

Tlie  posterior  commumcating  artery  arises  from  the  back  part  of  the  inter- 
nal carotid,  runs  dire<^tly  backward,  and  anastomoses  with  the  posterior  cerebral,  a 
bra  lu  ll  of  the  Imsilar.  This  artery  varies  considorubly  in  size,  being  sometitnes 
small,  and  occasionally  .so  large  that  the  posterior  cerebral  may  be  considered  a.s 
arising  from  the  internal  carotid  rather  than  from  the  ba.silar.  It  is  freipiently 
larger  on  one  side  than  on  the  other  side. 

Tlif  anterior  choroid  is  a  small  but  constant  branch  whicli  ari.ses  from  tbr-  back 
part  of  the  iuternal  carotid,  near  the  posterior  communicating  artery.  Passing  back* 
ward  and  outward,  it  entere  the  descending  horn  of  the  lateral  ventriole  b«ieath  the 
edge  of  the  middle  lobe  of  the  brain.  It  is  distributed  to  the  hippocampus  majoT} 
corpus  fimbriatum,  velum  interpositum,  and  choroid  plexus. 

[The  Blood-vessels  of  the  Brain. 

[The  cerebral  circulation  is  of  such  impoitancc  that  a  more  detiuled  description 
of  it  .seems  desirable,  es|)e<'ially  in  view  of  modem  researches  both  in  anatomy  and 
pathology. 

The  arteries  of  the  brain  are  dt  riv  cd  from  the  intrt  nal  (  ari.tid  and  the  vertebral. 
On  the  left  side  these  ve.<<sels  iiri:>e  at  such  an  angle  that  the  blood-cuiTent  is  much 
more  direct  than  on  the  right  (Fig.  804,  p.  r)()8).  Hence,  probably,  the  lai^r  siie 
and  development  of  the  left  hemisphere  and  the  greater  frequency  of  embolism  and 

hemorrba^e  upon  that  "^idr-. 

At  the  bai<e  of  the  brain  these  four  ves^sels  form  the  cirrfe  of  Willis,  Thi.«»  e<in- 
sists  of  two  sets  of  vessels :  the  anterior  or  carotid  set,  from  which  arise  the  anterior 
and  middle  cerebral  arteries ;  and  the  posterior  or  vertebral  set.  consisting  of  the 
ba-silar  and  posterior  cerebnil  arteries.  Each  set  ha."*  the  freest  possible  anasto- 
mosis from  side  to  side,  thus  provi«lin»^  an  abundant  blood-sujjply  in  case  of  .sudden 
blocking  of  one  of  its  vessels.  This  is  the  more  important  since,  as  will  be 
seen  latnr.  the  peripheral  arteries  to  the  cortex  and  the  ganglia  have  no  anasto- 
mosis whatever. 

Antero-poateriorly,  it  is  t(uito  different.     The  anterior  set  of  vessels  are 

connected  with  the  posterior  by  the  two  posterior  communicating  arteries, 
wliiih  are  small  ana'toinntic  biaiulu-^  quite  varial)Ir  iti  their  develojmient. 
When  of  very  small  size  or  absent,  the  collateral  circulation  after  ligature  of 
the  carotid  is  not  uncommonly  insufficient  to  sujiply  the  brain,  and  ocrebnil 
softening  follows* 
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Derivc'l  from  the  circle  of  Willis  and  its  Vpranclics  an-  two  in<lc[icTnlciit  systems  of 
natrient  arteries  for  the  cerebrum,  a.s  dcmoustratedi  by  Duret'  and  Heubncr'  Kimul- 
tancou.sly.  These  are— (1)  those  arising  from  the  circle  of  Willisi  and  about  an  inch 
beyond  it  (tlif  veswls  ari.sinf; 
within  tb<'  dotted  line  in  Ki^. 
37.'»),  which  .supply  the  series 
of  great  ganglia  at  the  base  of 
the  brain,  and  are  known  an  the 
rentrdl  or  (fdnj/Iionic  arfrrt'af 
9U9tem ;  and  (2)  the  branches 
cRstribnted  to  the  gray  cortex 
of  the  cerebrum  and  the  white 
medulla  under  it,  which  are 
called  the  cortical  arterial 

These  two  systems,  altlimiirb 
they  have  a  common  origin  from 
the  same  main  trunks,  are  per- 
fectly independent  of  eachother^ 
having  no  peripheral  eoniniuni- 
cation  whatever.  Their  iiual 
hruMhes  are  ^^temunal  arte* 
ries"  (Endartcrien  of  Colin- 
heim),  eiidinjx  independently 
and  without  anastomosis. 
Hence  the  dangera  of  vascular 
obstruction,  especially  beyond 
the  circle  of  Willis,  as  there 
can  be  no  compeut^itorv  collat- 
eral drenlation  eBtablished,  and 
local  we<lj;;e-8haped  infarcts  must 
arise.  Similar  tenninul  arteries 


nUgrani  of  tbe  DiHribuUun  of  the  Vt'-<M'Is  at  ilic  IUiac  uf  tbu  Cero. 
brum:  CA,  •ptcriur  oertbml  artery  :  h,  s,  sylvl«n  tnurtm;  V,  V, 
Mrtcbial  atteriea;  B.  bMilar;  CH.  CP.  postvrtor  embml  arlprMt; 

ps  of  nutritive  anerie*.  Tb*  Una  ItmiM 
.    •-  (ChMOOt).] 


exist  in  the  kidney,  .spleen,  lung,  and  retina,  with  similar  dangers.    This  is  in 

[Fio.  376. 


TnoKver^r  S^  rtiuii  of  tliu  Ct-rvbral  HeiuisphtsrtNt,  about  1  cm.  bitliind  the  Optic  CotnmiiHure. 

late  nuc 
P,  P,  anterior 


fll,ChtaciB«:  A,  section  of  the  optic  tnet;  L,  lenticular  nnc1eu«:  /,  Internal  capsule:  C,  caudate  nuclent; 
T,  external  capsule ;  7".  ilBUftrura :      Island  of  Riil :  1.  r.  ^n  tloii  nf  tbe  Uteml  Ventricle 


ptlljin  of  the  fornix;  O,  gray  ("Ultstani-c  of  the  thini  \.  ritrii  l 
r'i*rti/<tr  Arfii.*:  I.  anterior  perehml  Hrti  ry;  II.  lui'MIe  cen-lmtl  urli  ry  :  II!.  p<is(«"rli>r  cerehnil  artery. —  I,  Infer- 
iiiil  .  iirnt  ill  nrtery  ;     S>  Iv  imi  urtiTy  :  :i,  iitil<rli  ir  eerebnil  artery  ;  1,  1,  ex  tenia  1  arl.rii'-  i«f  the  ci>rf<n^  >lriattim 
(lentlciilu-Htrlatu  artery) :     6,  Internal  iirteriea  uf  the  corpus  Miriatum  di  ntlenhir  Arierie^^ :  >'>,  arteries  of  tbe 
\:  7, ntulm  W  the eewUBhwure  and  Miterlor  plllan  of  tbe  fiirnix :  n,  arteries  of  the  cunvoluttonsef 
id  imuttmm,  Tbe  opto-»trlaie  Wtery  ts  not  represented  In  the  llxure  i  Duret  i. ] 

*  AhMm  tk  PUfneT.  norm,  et  paAof^  1874.  '  Oentndb.  mtdie.  Wimamk^  I87S. 
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marked  contra4*t  to  the  cerebral  veins,  for  the  veins  of  the  surface  and  the  sinuSM 
at  the  base  have  a  free  anaatotnosis. 

1.  The  Ganglionic  Arterial  System. — The  nutvK  nt  ri  tn  ies  nf  thii*  systena 
arise  in  four  principal  group  (Fi^.  375):  1,  The  anteru-uiedian  group,  from  the 
anterior  commuaicating  and  antenor  cerebrals,  penetrating  the  lamina  cinerea  and 
supplying  the  head  of  the  caudate  nucleus.  2,  The  po»tcro-me<lian  group,  froni  tfte 
posterior  '  MniiniiTiicrttinir  ^'id  postorior  cerebrals,  pa«isin<r  througli  the  iiostcrior  per- 
forated space  and  supplying  the  walls  of  the  third  ventricle.    3, 3,  Tlie  antero-lat- 

{Vto,  877. 


Vaicu1«r  Artmt,  of  the  l'|i|H  r  Siirtece  of  the  Orebrani. 

F>AonlAl  lobe;  P,  nariotal  loU-;  O.  occipital  Kibo;  f.  vtu\  of  the  liori/xntal  ritiuiu  of  the  fi.vureof  Sylvius;  r. 
fmtrnl  -intrns  'flv-;nrc  (f  I!!tt;i!if}><* :  A.  niitcri.ir  ■  t  n(nil  'i'i-'«-riUlli«  ffiiiWl)  cDiivoIutlcn  :  K,  f>o*t4Tif>r  crntnil 
I  itM  ■  ml  I  iiu'  |i'irii  liil  I  I  .  .iiv'.jliii  i  in  ,  1',.  \'  .,  I'-,,  'U[»'  rn -r.  ini.l' ilf,  ana  Inferior  fniiitui  c<ni\nlLitii  .n^  ,  f , ,  't\iyf- 
rior  an*!  Inferior  froiitul  miI<'I;  /„  vvrtloul  or  iratii>^<-r>e  Hmntitl  (iasure  (siilt-iiK  |>r:i^fiitr«hiii ;  p,,  ku{ienur 
lempoml  lobule;  Pa.inf«rlurt«inMiall<>i>uli-,(>rKyrii.Hsiipru-uiarKlMlU;  P,'.  uyrti"  anKulnri^ :  >;j,  lall»>piiiito> 
Ml  Dwun:  m,  OMioso-msrxinaT  tamre :  po,  pi>,  n«rit't<MM(lpiial  fliaun-ii.  (|.  tupt  rior  temporal  Ontift: 
0|.  flnl  ooolpilal  convoluiiuu;     transrcrM.-  <toc-ipu«l  sulf  us. 

Afttfir*:  Th«  Hne  (  >  mnrkh  the  limits  of  the  flij»tribntion  of  the  Bnterlor  pereh«il:  th«  lln»« 

(  ■•)  »i»  the  left  side  of  the  figure  liniil.<«  the  i1i-trihin1"n  "f  ib'  s  vtvjnri  urlery ;  I.  cxternnl 

Mn<I  inferior  froutal  artery  ;  II.  nnterior  imrietal  artery  :  III.     -t-m  r  [.ari.-'iil  jirti  ty:  I  \  .  pArieto-ophenoldMl 

artery.  Tbc  hne  (— •  — -)  oa  Ui«  rigbt  side  of  tbc  tli;urc  Uiults  the  dlMributlun  uf  tiie  |io»(i*rior 

Cvrubral  (Dunts] 

eral  group  on  each  side,  from  the  middle  cerebral  or  Sylvian  arteiy,  penetrating  the 
anterior  perforatctl  sptice  and  Supplying  the  corpora  striata  and  anterior  part  o?  the 

o))tic  thalaiiiii-.  Tlii-  is  (he  most  important  ^rrotip.  They  are  (lnMnost  frpquent 
aeat  of  cerebral  hemorrhage,  especially  one  branch,  the  leuticulu-striate,  which  pcue- 
trates  the  third  segment  of  the  lenticular  nucleus  and  extends  to  the  caudate  nucleiia 

(Fig.  -^70.  4),  and  which,  from  the  fre<nu'ncy  with  which  hemorrhage  occurs  finni  it, 
Charcot  calls  "the  artery  of  cerebral  licmnrrhage."  4.  4,  The  postei"«»-l:it(i  ;il  group, 
ik>m  the  poiiteriur  ccrebraU  of  caih  !>idc.  after  they  have  wouud  ruuud  the  crura  cere- 
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hri.  supplying  the  outer  and  posterior  parts  of  the  optic  thal&mi  and  the  corpora  qiuid> 
hgciuiua  aud  part  of  the  crura  cerebri. 

2.  The  Corttool  Arterial  Syskem. — ^The  three  cerebral  arteries  (anterior,  vdA^ 
die,  and  jiosterior)  snp^jr  ^'a<  h  its  own  rwion,  the  middle  or  Sylvian  artery  being 
the  most  iinportiuit.  They  run  from  the  base  of  the  brain  to  tlie  sides  and  top, 
ramifying  in  the  pia  mater,  and  finally  supply  the  gray  cortex  and  underlying 
H'liite  matter. 

The  anterior  cerebral  arises  from  tlie  internal  carotid.  It  runs  forward  and 
then  upward  around  the  anterior  extremity  of  the  corpuji  calloiium  in  the  great  longi- 
ti^Untf  inure.  To  see  it  wdl  tJie  two  hemispheres  of  the  cerebrum  must  be  well  sep* 
arated.  It  has  three  nuun  sets  of  branches  (^gs.  877  and  878) — ^the  first,  the  anterior 

[Fko.878. 


Innpr  Siirfa4*e  or  RiKbt  Hemisphere  (after  Ecker  aud  Durt-t  i. 

TIm  nciuns  Uxiinli'd  i>y  the  lino  <  )  r(?prt>K'n(s  (h<;  territories  "ver  wbicb  the  frniimlWB f  thB  Anterior  Om^ 

ml  Artery  ar.-  .11-lril.ui.  ,! 

I.  Is  ihf  urrltury  of  ibe  Interior  and  Anterior  Frontal  Artery. 
II.  IntwuiaMidMiddte 
III.  Inteml  and  IVMtcilor  " 

Tb«  twloni.  )«.un<l.Hl  by  the  llne(  )  n>pre^*ntttMtenllOllMOimwllldl  fh* taUClMS Of  tiM Faa> 

ttrlor  (Vrebral  Artery  are  dintrlbllted. 

U.  la  Ute  territory  of  tbe  I\Mterior  Temporal  Artery, 
m.      *•         ^         OedpltBl  ArtcSnr. 

KmwM*  and  OMiimhillnMi 

OC,  mrpas  cftlloram,  loogltiidfMnr  divided :  <ir.  kjtuh  romlcatiw;  H.  nmi«  hippocampi :  A.tuleoa  bippoc«tnpI: 

V.  iini-lnato  Kyni.t;  rm,  oiilr-un  callrtso-mHrk'iivHli- :  K..  tiu'iliitn  R«p»-ct  nf  tli,-  flr>t  frontal  convolution  :  r,  ter. 
luinul  [Kjrtloii  of  till'  -nil  u.s  ceiiirali-t, cir  (i-.-uri'  "I  l:  Aan.!"  A.  ii~ri.ii4iiii.'  Iniiital ;  H,  BMi'ndine  |<arlfl«l  con- 
Tolutton:  P,",  pn-cuiu'ii.i ;  (ccuneus;  )>anfl>i  <K-t'ipitiil  (l&»urL-;  o, -nh  ii«  Moclpltali.i  transventus;  o<*.  cal> 
qmIm  flasure :  oc'.  anperlor.  or".  Inferior  ramux  of  the  same:  D.gynia  il<-' tnilciLs;  T,.  ifvni!i  o<-»-ipito-ifmp<>- 
nlll  Uteralis  (I<>lxili«  Aiiiiormiii} :  T„  gyni:*  occliiito-tempuralu  meditill.-s  globulus  nnt(uali»);  >J,  r^illateral 
arocelpit<>tom|)<>ra|  fi<i9ure.] 

and  internal  frontal,  supplyin;;  the  j«ecoii(l  luid  third  frontal  convolntinii<  oii  their  under 
and  inner  surfaces ;  the  second,  the  middle  and  internal  frontal,  supulviug  the  ;:ynis 
ibmieatos,  corpus  oilloenm,  first  fifontal  oonvdutioUf  the  paracentral  lobule,  the  upper 
surface  of  thu  frontal  lol)e.  and  the  upper  part  of  the. ascending  firontal  convolution; 
and  the  third,  supplying  the  lobiis  quadratus. 

The  middle  cerebral  or  Sylvian  artery  arisen  ulao  from  the  internal  carotid,  and 
is  indeed  its  direct  continuation.  It  is  by  ftr  the  largest  and  most  important  of  the 
cerebral  arteries.  The  edges  of  the  fissure  of  Sylvius  in  which  it  runs  must  be 
separated  to  expose  it  well.  A  larire  number  of  smaller  biaii<  lies  are  first  ;riven 
off  (Fig.  380,  p,  and  Fig.  375,  3)  in  the  anterior  perforateti  space,  which  pa*<.s  at 
once  into  the  corpus  striatum  and  anterior  part  of  tne  optic  thalamus.  These 
belong  to  the  ganglionic  system  of  veseeb  supplying  the  ganglia  at  the  base  of  tho 
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brain  (p.  oBfi).  One  of  them,  the  lenticulo-strinte  artery,  lia>  a!n:i<ly  Ix'cn  espe- 
cially referred  to  the  frequent  source  of  cerebral  hemorrbuge.  Up|)OHite  the 
island  of  Reil  (or  Inmila)  the  Sylviui  artery  divides  into  fbor  principil  brand)66« 
which  belong  to  the  cortical  system.  They  run  outward  and  upward  ami  supply 
the  sides  and  top  of  the  cerebnini.  The  first,  the  inferior  frontal  (Fig.  8H().  1).  or 
the  artei'Y  of  Broca's  convolution,  supplies  the  third  frontal  convolution,  and  if 
ohfltructed  (on  the  left  side  cepecially)  prodnces  local  softening  of  this  oonvolntion 
and  qAasia,  or.  as  it  is  often  calle<l,  **  Broca's  disease."  The  sei-ond  (Fig.  2) 
is  the  artery  of  the  ascending  frontal  convolution.    The  third  (Fig.  880,  3)  is  the 


[Fio.  .179. 


Outer  Surface  of  the  Lvft  Uetuii>|>h(!rc  lutU  r  Ecker  aud  Dun:t>. 
DUtrtb^Hm  Vimb. 

The  fcglon  bounded  by  the  line  (  )  repmeate  ttietenltory  ovor  which  hmncbe*  of  tb«  Anterior  Cerebml 

Atterjr  arc  distributed.  ^  ^  . 

The  anterior  reirinns  bounded  br  the  line  (  —  — )  iepre«eDt  the  tenltortea  OTcr  which  bieocbea  «f  Um 

Ulddlp  Orebra!  Artery  are  dl»tri)>uted. 

I.  is  tb«  reyioa  of  Ibe  Kxiernal  and  inferior  Prontel  Artery. 
II.  Anterior  I'Hrietal  .\neo- 

HI.        "  "        i'osterior  I'arielal  Ariery. 

IV.       "  "        Parieto-Kr.benoidal  Artery.  ^  ^ 

The  iHNlerlor  and  inferior  region  bounded  by  (he  fine  <  •  )  icpreMIUl  the  lenlloiqr  ever  Which 

mni^ea  of  the  Puateilor  Geiebial  Artery  arc  distributed. 

t'lfmrfr  and  OmtrJiitioiU. 

F,  Frontal  lobe;  P.  parietal  lobe:  O,  occipital  lol>e:  T.  temtion •  sphenoidal  lobe .  s,  li^stin-  of  sjlviuK.  imri- 
»«tiinl.  S",  HM'vuillim  ramus  of  thr  miiih- :  r,  «nlcii«  i»  iitn«M«  or  fissure  of  itolHinlo:  A.  anterior  reiitral  or 
a  ^<c  111  I  ill);  fMiitiil  (1  II  volution  :  B,  |~  ■^u  rior  cinirul  or  ii»  (titliiit;  pjtrii'lnl  eon  Volution  :  K,.  >uiH'rior.  F,,  mid- 
dle, and  I-',,  inleriur  frontal  eonvoluiinii- ;  ^.  .-uih  rior.  and/,,  Infcriur  frontal  nuleiw-./^sulciw  prwrentrall*: 
P..  Miperior  parieul  or  pubtenvpnriotui  lobule:  r,.  inferior  nerietel  lobule,  vis. :  r,.gynui  mpm-narRin- 
eiii:  P,'.  (tyruit  anffulario:  in.  fulru'^  iuirn-TMiri<-ialbi:  em,  lermtnctlon  of  the  eelloee^neiBiMi  llwurc; 
(>,.  t1r>I.  <>,.  «e(i:<nd,  O,.  tliird  oecipitiil  roin  <>lii!i<'ii!< :  jto,  parieto-occlpitel  fianife;  e|.  Mlleai  OCCi  pi  talis 
triiii>vi  r^ui- ;  o,,  »ul(Mi»  iM.ipltali'*  liincittiiliniili-  iuft'rlor;  T,,  lint,  1,,  MCMld,  T(,  mlfd  tenp0«O«|4W> 
noidal  cuuvoluUous ;  ti,  Ant,  t,,  second  tewporo -^phenuidal  fiakurca.] 


artery  of  the  aaonding  parietal  convolution,  and  also  .•'^iipiiIieM  the  prtvuneii.^^.  Tlie^ 
two  arteries  run  in  front  of  and  hehiiifl  the  fl.^isure  of  Kolando,  and  supply  the  <  Inrf 
motor  regions  of  the  hmin.  The  fourth  (Fig.  380,  4,  6)  supplies  the  supnunargiual. 
angular,  and  first  temporal  convolutions. 

xhe  posterior  cerebral  i.s  the  terminal  branch  of  the  ba.silar  artery.  It  paiWMI 
■long  the  under  surface  of  the  occipital  iobes  of  the  cerebrum.    It  first  gives  off  a 


Digitized  by  Google 


THE  BLOOD-VESSELS  OF  THE  BRAIN,  689 

number  of  umaM  bmncheti  which  yaan  iutu  the  {>u:»u.'rior  perlurated  sj^w  (Fig.  87>>, 
2),  and  after  winding  ronnd  the  crura  cerebri  another  set  of  small  Tessels  (Fig.  375, 
4).  Both  these  sets  of  vessels  belong  to  the  ganglionic  systom  alrcmly  <U"s<Tibed. 
After  this  it  divides  into  three  main  hranches  (Figs.  'Alx  iitnl  ^^><^).  which  Inlong  to 
the  cortical  system  of  vessels — the  first,  the  unciuatc  (or  anterior  tenipoiul),  dis- 
tributed to  the  gyms  uneinatiis,  the  second  to  the  tenij  oi  u  sphenoidal  lobe,  and  the 
thinl  to  the  lingual  lobule,  the  cuneus,  and  the  (K  t  ipital  lobe. 

The  nutrient  brnnrhcii  from  the  arteries  of  the  cortical  system  arc  <listribHtetl  :vs 
follows:  Thu  large  trunks  do  not  divide  into  .sniuUcr,  and  the.so  again  farther  on 
into  still  smaller,  and  so  on,  as  in  the  rest  of  the  body.  The  brain  needs  immedi- 
ate nourishment  l)y  small  arteries  even  where  the  main  large  trunks  run.  Hence 
even  the  largest  trunks  give  rise  directly  to  very  minute  arteries,  as  well  as  to 
brunches,  which  themselves  quickly  give  rise  to  other  verv  minute  branches  (Fig. 
882). 


[Fio.  ;i80. 


DhWiam  alMNrinf  the  Ana  of  DfakribatioB  of  the  If tddla  Cerebnl  Arteiy  (wmi-discnuBiiHitio). 

8,  Sylvlkii  or  nildiltc  rerebnl  artery ;  P,  perrorathiR  fRntiKtloniO) bMnebM;  1,  InHrfor  frontal  branch  t<<  ten  on's 
convuliKioii :  2.  a.M-vi«linK  (Viinial  brunch;  D,  aM'vnrtinir  parietal  bmncti :  4  attd  6,  |Mir1eto-«iphcn><i(litl  an<I 

Sphenoidiil  lira nc lies;  A,  aM-cndhiR  frontul  convolution  :  H.  ascending  p«rl«'Uil  ronvi.liiilon :  K,.  K,,  Kj, 
mt,  Accntid,  und  Ihird  fmntal  convoliUions ;    Hi.  I'j.  I'j  tirtl,  wronfl,  nnd  Ihini  |  urii uil  cunvMlulious; 
BtAiiii!ift^^'^'T"jrt*''""**'  temporo-tpbenolOHl  convuluUouN;  OL,  in-cipilal  lobe;   K,  tourt;  oi 


Some  of  these  minute  arteries,  the  larger  and  longer  ones,  pass  through  the  gray 
layer  to  the  white  medullary  matter  of  the  brain,  penetrating  the  oentrum  ovale  to 

the  depth  of  al>out  one  to  two  inches,  and  are  therefore  luiown  as  the  meduUaiy 

branches  (Fig.  383,  1).  The  arteries  on  flio  summit  of  a  convolution,  as  they  pa,<« 
through  the  gray  matter  on  their  way  to  the  white,  arc  vertical ;  tho.sc  on  the  sides, 
oblique;  those  at  the  bottom,  again,  nearly  vertical.  The  capillaries  in  the  white 
medallar^  matter  are  in  general  vertical,  and  are  excelhnt  illnstrations  of  "terminal 
arteries.'  At  their  termination  the  di'scending  brandio  of  thi-.  the  cortical,  svstcm 
approach  the  a-sccnding  branches  of  the  central  or  ganglionic  system  from  the  base 
of  the  brain,  but  the  two  systems  do  not  anastomose.  Between  the  two  sets  of  ves- 
sels there  is,  as  it  were,  a  poorly-noiirislied  neutral  zone,  in  whicli  lacunar  sofkeningiB 
therefore  often  occur  in  old  age,  when  the  nutriticui  of  the  brain  is  impaired. 

The  other,  shorter  branches,  go  entirely  to  the  thin  gVAV  layer  on  the  cortex  of 
the  cerebrum,  and  are  known  as  the  cortical  branehet  (Big.  88.'>.  '1).  They  form 
meshes  which  supply  the  mifhlle  zone  of  the  gray  cortex  very  richly  With  blood 
(Fig.  383),  but  the  inner  and  outer  layers  much  less  abundantly. 
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The  fact  that  all  these  cerebral  arteries  and  branches  are  so  independent  of  each 
other  as  terminal  arteries  "  explains  many  cases  of  localized  lesions'  which  are 
especially  apt  to  arise  from  obetmction  to  the  blood-current  by  emboli  follov/ed  by 
Aecroeis  of  tliat  part  of  tbe  cerebrum  supplied  bj  the  obeUacted  veseel.  This  maj 


[Fi(i.  381. 


Vieir  of  tlM  finin  fhmi  below  fatter  Ecker  and  Durtfe). 

DUtrtbiuHm  «f  VtmOt. 

Tbc  reifion  bounded  by  the  Iln<>  lonvtwntji  the  tt-rritory  over  which  tbe  Internal  and  Inferior  PronUi 

Br«ncbe«  of  tbc  Anterior  (Vrvbial  ArMfy  are  <UHtrit>utc<l. 

Tbe  KKiouii  bounded  bjr  tbe  lino  (  )  rvprvM^ni  the  terrttorie*  ov«r  wbiotl  ttie  bCMiclMaof  Uie  Pos- 
terior Oeicbral  Anoiy  an  dlKtrtbutcd. 

1.  1»  tbe  region  of  tbe  Anfprlnr  T»>nif>orol  Artenr, 

n,      *'  i'..-tiTi<.r -li-KMK.rui  Aitonr. 

Tit.         "  "        Unlpiuil  Arlvry. 

fltmrrr  nuil  cktmitJuliont :  J-  '.jixms  rectuo;  mitlillc  irontal  convolution ;  Inferior  frontal  oonvolation; 
KuU'UH  olfarlorius;  /»,  sulcus  orbilalis;  T*.  M.'ciin(l  or  inidrtle  tempdro-nplienoldal  convolution;  T*.  third 
or  inferior  teni|)or<H5phennidal  cvinvolutinn ;  7**.  nrynii*  occipilo-lemporaliii  lateral!*  ilobulu.t  ftiailorntlii) ; 
X*.  nis  occipitii-lf  mf>omli«  mi'Hiali*  (lobuUi«  liiiiruali*)) :  t*.  suIcm*  <K-«-ti!it.»  rnpfiml!"'  InfrTl'ir;  f  .  "iilf^m 
tcin|H>n»-sph<'nf>idali!i  iiili  ri  .r.  -uii  us  loinjMip>Npheni)ldali8  m. 'Iinii- ;  pjsrii  to  ■M-ri|i)ia!  tiv^uri' :  or, 
culcaritie  ti*»ur«:  //.  gyni;*  bippocMuipi;  t,  gyrus  uuciiialiui  ('A,  optic  cbiaemai  rr,  curp'ira  alliicantU; 
jrX',en«aflei«liri:  C,oor|Ni»oalUMaai.J 


readily  be  limited  to  one  convolution  or  a  group  of  convolutiom»,  in  uliich  is  located 
•  special  fbncUon,  the  abolition  of  which  can  be  readily  recognized  during  life.  This 
is  especially  true  of  the  Sylvian  artery  and  its  bntiiches,  for  it  supplies  the  region 
in  whidi  ]'\v  tlio  motor  rpntns  fsce  ('<  i(1m.i]  I^)calization  and  Topographyf  p.  681) 
and  the  faculty  of  i»i)eccii  (ktt  tliird  frontal  or  Broca's  convolution). 

The  arteries  of  tne  cerebellum  are  described  on  p.  549. 

Tbe  cerebral  veius  are  described  later  (p.  618).] 

>  6m  Cbataat,  XomrttatMM  y  (MM  oatf  Sptnat  Dmam,  for  aonie  f  xodkot  iltaawtiaMa. 
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[Fio.  381 


IMe  of  SlTllkm  of  Am  Cerebral  Arturic^:  a  ,  priiici  |>ul  artery;  b.  primary  branch ;  C^O^Meondiiy  ImneHMt 

1, 1,  metlullar^  arterieii ;  'Z,  2,  conical  arWrles  (Duret).J 


[Fro.  383. 


Dktribatkni  of  Arteries  to  Gmy  and  WbttO  Mottor:  I,  l.  uwdolUry  branches  pauing  directly  through  the  gray 
jBstter  to  the  whlto  fliMlcr,  and  then  tennlnattnf  In  Imtnches  (bat  do  not  anaMomow  witb  tbeir  nelgb- 
bora  ("tt^ripinal  artarlee");  1',  mednitanr  arteries  In  the  ralcus  botween  two  eonvolaUons;  i,  i,  eoftiwal 
aitaries  (OuretM 

ABTEBIES  OF  THS  UPPfIR  EXTREMITY. 

The  artery  which  supplies  the  upper  extremity  continues  as  a  single  trunk  from 
its  commencement  down  to  tlie  elbow,  but  different  portions  of  it  have  received  dif- 
ferent names,  according  to  the  region  through  which  it  passes.  That  part  of  the 
vessel  which  extends  from  its  origin  to  the  lower  border  of  the  first  rib  is  termed  the 
nbdayiaii ;  beyond  this  point  to  the  lower  border  of  the  sxilla  it  is  termed  the 
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ftxillary  ;  and  from  Ihe  lower  rnamn  of  the  sxilkry  space  to  tbe  bead  of  the  dhow 

it  is  teriiit-d  1ir:ichial:  here  the  eingle  trunk  terminates  by  dividing  into  two  branchee, 
the  radiiii  and  uinar-Hin  arrangement  preciaely  similar  to  what  occurs  in  the  low«r 

liiub. 

SUBC^VIAN  AbTBRIBS. 

The  Subclavian  Artery  on  the  right  side  arise^i  from  the  arteria  innoniinata 
opposite  the  right  5'terno-clavicular  artieulation  ;  on  the  left  side  it  arise*  from  the 
arch  of  the  aorta.  It  follows,  therefore,  that  iliese  two  vessels  must,  in  tlie  first  j>art 
of  their  course,  differ  in  their  length,  their  direction,  and  their  relation  with  neigh> 
boring  jMirts. 

In  order  to  facilitiite  the  description  of  these  vessels,  more  especially  in  a  surgical 
point  of  view,  each  subclavian  artery  has  been  divided  into  three  jiarts.  The  first 
p<  1 1  >  K  >u  the  right  side,  ascends  obfiqiMly  outward  from  the  origin  of  the  vessel  to 
the  inner  border  of  the  Scalenus  nntinis;  on  the  left  side  it  ;isrf»n(l<s  vcrticjilly  to 
gain  the  inner  border  of  that  mii>-'1  the  second  pait  passes  outward  behind  the 
Scalenus  anticus;  and  the  third  | ; n  passes  from  the  outer  margin  of  that  muscle, 
beneath  the  clavicle,  to  the  lower  border  of  the  first  rib,  where  it  bec«mies  the  axil« 
lary  artery.  Tho  first  portions  of  these  two  vessels  differ  so  much  in  tlit  ir  course 
and  in  their  relation  witit  neighboring  parts  that  they  will  be  described  separately. 
The  seoond  and  third  parts  are  precisely  alike  on  both  sides. 

FiKST  Part  of  the  Right  Subclavian  Artery  (Figs.  364,  ii66,  iqi.  dOd,  51^). 

Thr  Right  Subclavian  Artery  arises  from  tlic  rirtcria  inn<iniiii:ita,  opj>osite  the 
ri;:;lit  sterno  clavicular  articulation,  passes  upward  and  outward  across  the  root  of  the 
neck,  and  terminates  at  the  inner  margin  of  the  Scalenus  anticus  muscle.  In  this 
part  of  its  cciursi'  it  asemds  a  little  above  the  clavicle,  the  extent  towhteh  it  docs  so 
varj'ing  in  different  cn«es.  Tt  is  eoverfl  in  fi-'mt  },\  tin  intefrunient.  ^iiperficial 
fascia,  Platysma,  deep  fa^^ia,  the  clavicular  origin  of  the  bierno-mastoid,  the  Sterno- 
hyoid, and  Stemo-thyroid  muscles,  and  anotheriayer  of  the  deep  fascia.  It  is  crossed 
by  the  internal  jugular  and  vertebral  \  eins^  and  by  the  pneumogastric,  the  cardiac 
brunches  of  the  sympathetic,  and  ilu'  jilirenic  nerve.  linn  iitli,  the  artery  is  invented 
by  the  pleura,  and  behind^  it  is  separated  b^'  a  cellular  interval  from  the  Longus  colli, 
the  transverse  process  of  the  seventh  cervical  or  first  dorsal  vertebra,  and  sym* 
pathetic,  the  recurrent  laryngeal  nerve  w  inding  around  the  lower  and  back  part  of 
the  \(>ssel.  The  subclavian  vein  lies  below  the  subcUvian  artety  immediately 
beliind  the  clavicle. 


Flam  of  Rblations  op  Fir«t  Portion  op  Right  Subclavian  Artery. 

In  Frmt 

('lu\ii  iilur  Kiliriii  r»f  Sterno-mastoid. 
.Sterno-hjoid  iind  Stcrno-Uiyroid. 
Internal  jugular  and  vertebral  veins. 
PueumogMtrie,  cardiac,  and  pbreato  nerves. 


Brnntth. 
Pleura. 


Recurrent  larvDgsal  nerve. 

Synipatlietic. 

tjOApM  OOlli. 

TransverAe  process  of  seventh  cervical  or  i^ni  dornal  vertebra.' 

'  In  five  cates  reoentljr  examined  MicceaBivel;  the  artery  «a«  foand  to  lie  on  thetnuMVeiae  praom 
«f  (hefifMdoiMl. 
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FiRdT  Part  of  thb  Lbft  SirBci.AyuN  Artkry  (Fig.  864,  p.  503). 

The  Left  SuboittviRii  Artery  arises  from  the  end  of  the  troDSverne  {portion  of 
ihv  arch  of  the  aorta,  oppnsit*'  the  fourtli  dorsal  verk-hrn.  ;inrl  ascends  to  the  inner 
luargin  of  tUe  firat  rib,  behiDd  the  insertion  of  the  Scalenus  amicus  muscle.  This 
▼easel  is  therefore  longer  than  Ae  right,  sittmted  mora  deepljr  in  the  cavity  of  the 
chettt,  and  directed  almost  ▼articallj  upward,  instead  of  arching  outward  like  the 
vessd  of  the  opposite  side. 

It  ia  in  relation  in  front  with  the  uleura,  the  left  lung,  the  pmjumogastrie,  cardiac, 
and  phrenic  nervee,  which  lie  parallel  with  it,  the  ten  carotid  artery,  left  internal 
jugular  and  innominate  veins,  and  is  covered  hy  the  Sterno-thyroid,  Sterno-hyoid, 
and  Storno-jua-st/iid  nmsrlf<< ;  behind,  it  is  in  rc-fation  with  the  or^ophagus,  thoracic 
duct,  inferior  cervical  ganglion  of  the  sympathetic,  Lougas  colli,  and  vertebral 
colamii.  To  ita  iwHer  wide  are  the  ceaopnagoa,  trachea,  and  thoracic  dnct ;  to  ita 
outer  SMle,  the  pleara. 

Plan  of  Relations  of  First  Portion  or  Lbvt  Subclavian  Artbry. 

In  Proat. 

Pleura  aud  left  lunff. 

Pneumoi^trte,  caraiao,  and  phranio  nervea. 

Left  carotid  artery. 

LcfV  internal  jugular  and  innominate  veins. 
Stemo^hjn^,  Qterno-byoid,  and  S4e»no-iiUMtoid  flMiMdta. 

hmer  Side. 

Trachea. 
GSaopbagos. 
Thondc  duot. 

Behind. 
(Esophai^us  and  tboranie  duet 

Inferior  cervical  LMii^rlioii  of  i^yrnpathctje. 
Longua  ooUi  and  vertebral  column. 


Sboond  and  Third  Parts  op  thb  Sobci^vian  Artery  (Fig.  366,  p.  513). 

The  Second  Portion  of  the  Subclavian  Artery  lies  behind  the  Scalenus  anti- 
cos  muscle ;  it  is  veiy  short,  and  forms  the  highest  part  of  the  arch  described  bj 

that  ve^'sel. 

Kelationb. — It  ia  covered  in  front  bj  the  inti^iuncnt,  Platyaum,  Sterno-mas- 
toid,  ceryioal  fascia,  and  by  the  phrenic  nerve,  whidi  is  separated  from  the  artery 

by  the  Scalenus  anticus  mu.scle;  6«Amu2,  it  is  in  relation  with  the  middle  Scalenus; 

ahot;,  witli  thf  hrarliial  plexus  of  nerve?:  helnw,  with  the  pleura.  The  subclavian - 
vein  lies  below  and  in  front  of  the  artery,  separated  from  it  by  the  Scalenus  auticus. 


Plan  Ok  ivtLATiONS  of  Second  Portion  av  Subclavian  Ahtkkv. 

In  Fi'OUt. 

Scalenus  anticoa. 

Phrenic  nerve. 
Subclavian  vein. 


Above. 
Biaehial  plaaua. 


Bdew. 
Pleura. 


Behind. 
Pl«ttm  and  middle  SealeDoi. 
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The  Third  Portion  of  the  Subclavian  Artery  parses  tiowuwanl  and  outward 
from  the  outer  margin  of  the  Scalenus  anticos  to  the  lower  border  of  tbe  first  ribt 

■where  it  becomes  the  axillarv  ai  tt  i  v.  This  portion  of  the  vessel  is  the  most  super- 
ficial, and  is  contained  in  a  triangular  space  the  base  of  which  is  formed  in  front  by 
the  Sterno-mastoid,  and  the  two  sides  by  the  Omo-hyoid  above  and  the  clavicle  below. 

Rblations. — It  is  covered  in  front  by  the  integument,  the  superficial  faecia^tbe 
Platy,«ma.  deep  fascia,  and  by  the  clavicle,  the  Subclavius  miisele,  and  the  supra- 
scapular artery  and  vein;  the  clavicular  descending  branches  of  the  cervical  plexuj* 
and  the  nerve  to  the  snbclavius  pass  vertically  downward  in  front  of  the  artery.  The 
external  jugular  vein  crosses  it  at  it.*^  inner  side,  and  receives  the  supiascapular  and 
transverse  cervical  veins,  which  occasionally  form  a  plexus  in  front  of  it.  The  sub- 
clavian vein  is  below  the  artery,  lying  close  behind  the  clavicle.  Behind^  it  lies  on 
the  middle  Scaleniu  rauMsle;  oAooe  it  and  to  its  outer  side  is  the  brachial  plexus  and 
Omo-hyoid  miisele;  behWf  it  rests  on  the  outer  enr&oe  of  the  first  rib. 

Plan  of  Relations  of  Third  Portion  of  Svbolavian  Artery. 

t'erviiiil  fuvi-ia. 

External  jutrnlar.  MUpraj^capular,  and  transverse  cervical  veinn. 
Dufloending  branches  of  carrical  plexus }  nerve  to  Sabclavios  muscle. 
Sabolaviitt  miude,  «u|mMeapalar  artery,  and  elariele. 

Above,  I    JWDciBTian    \  »».»„„ 

I       Artery,       J  UWWW. 

5!?"  Lis'""*  \  J22d    \  Km  rib. 

Omo-hyoid.  — i— 


Peculiariti^. — The  subclavian  arteries  vary  in  their  oriL'in.  tln  ir  .mir^e.  ami  iIh'  lii.ijiht 
lO  wliich  the)-  ri^o  in  the  nock. 

The  origin  of  the  rieht  subclavian  from  the  innominate  takes  plact-,  ii)  nome  cwo^.  above  the 
atemo^lavicular  articulation,  ooeaslonallj,  but  leas  irequently,  in  the  cavitv  of  the  thorax 
Wow  that  joint;  or  the  artery  may  arise  as  a  6e|Hirate  trunk  from  the  arch  of  the  aorta.  In 
8nch  cases  it  may  be  cither  the  first,  necond.  third,  or  even  the  last,  branch  derived  from  that  veji- 
wl ;  ill  tilt-  iii;i)ni  itv  of  ca-i's  ii  is  th<>  first  (>r  lust,  rurt'lv  tlu»  sccoiiii  or  third.  When  it  is  tlit-  tirnt 
branch  it  oa'upies  the  ordinary  ixisition  of"  the  iniiuuaiiate  artery ;  when  the  weotind  or  third,  it 
cain^  its  usual  position  hy  pii.H8tn|!  ))ehtnd  the  right  carotid ;  and  when  Uie  la^t  branch,  it  ari»e8 
nom  the  left  extn*niity  of  the  arch  at  its  upper  or  back  park,  and  passes  obliqiielj  towaid  the 
right  Bide,  usually  behind  the  rcsonhaguH  andrif(ht  carotid,  Mmetimes  N^twrnm  the  neopbajcus 
ami  trachea,  to  i\\>'  uiipcr  Imnlcr  of  the  first  rib,  whence  it  fnll<iw^  its  nniiiuirv  ■■■nirsp.  In  very 
rare  instances  this  vessel  ariM  >  from  the  thoracic  aorta  a<*  luw  «l»»\vii  an  tiic  lourth  dorsal  veru^ 
bra.  Oeoasionally  it  p«rr<>r.ifi  s  the  anterior  Scalenus;  more  rarely  it  parses  in  front  of  thai 
oniMle;  eooMtiiiies  (be  subclavian  yeui  passes  with  the  artery  behind  the  Scalenus.  The  artcrjr 
wrnictunes  ascends  as  bi|^  aa  an  nieli  and  a  half  ahove  the  clavicle  or  anv  intermediate  point 
bi  t\\<  rn  this  and  the  upper  border  of  the  bone,  the  right  sabcUviaa  usaafiy  ascending  higher 
tiiaii  ti(i>  li  ft. 

The       siil>rla\  inn  is  iM  >>asionally  joined  at  it«  origin  with  the  left  carotid. 

8iu*gioal  Anatomy. — The  relations  of  the  subclavian  arteries  of  the  two  sides  having  hwn 
examined,  the  student  should  direct  his  attention  ta  a  consideration  of  the  beat  position  in  whteh 
compression  of  the  vessel  niaj  be  efleoted|  or  in  what  situation  a  ligature  nay  be  best  applied  in 

ca.ses  of  aneurism  or  wound. 

CompreBSion  of  the  subclavian  artery  is  n  quirrd  in  ca^i  -  of  onerations  atiout  the 
shoulder,  in  the  axilla,  or  at  the  upper  part  of  the  arm  ;  and  the  .xtudent  will  obsen«>  that  tli»T«' 
is  only  one  situation  in  which  it  can  be  efl^etualiy  applied — vi*,  where  the  artery  iia>*<  s  :iito-- 
the  outer  surface  of  the  first  rib.  In  order  to  comprws  the  ves8«'l  in  this  situation  the  shoulder 
should  be  «lepres.scd,  and  the  surgeon,  ifraspiiijr  the  side  of  the  neck,  should  pre»«  with  hi«  thumb, 
ill  tl)-'  :\wi\>'  lormed  by  the  jMisterior  lonlt  r  of  tln'  Sic-riix  nuMtoid  with  the  upper  liorder  "f  tl\. 
clavicle,  downward,  backward,  and  inward  a;:ainNt  the  rib:  if  from  any  cause  the  shoulder  can- 
not be  sufficiently  depressed.  pres.«ure  may  be  made  from  {>efore  backwunl.  so  as  to  compre««  the 
artery  apunst  tlie  middle  .S-alenus  and  transverse  Droeess  of  the  seventh  cenrieal  vertebra.  In 
appropnafee  eases  a  preliminary  incisinn  may  he  made  through  the  cervical  laeoia,  and  the  fing^ 
aajr  be  pri  >>i  il  .liiwTi  ilir'  <  tly  upon  the  art4'ry. 

Ligature  of  the  8Ulx:laviaa  artery  may  be  re4juire<i  in  caM:»  of  wuunds  fir  of  ant-uru>ai 
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i<t  th>'  axiltii  or  in  caac8  of  anourisni  on  the  cardiac  Hide  of  the  p«>)nt  of  Picture;  And  the  third 
pari  uf  tlic  arwry  is  that  which  is  most  favorable  for  an  operation,  on  account  of  its  )>eing  eom- 
parativfly  i^ii|'<  iii(  i.il  :mti  inoHt  remote  from  tliv  origin  of  tli«'  liii  ;.'<•  branche;!.  In  thos<'  i-a-os 
wh«r«  the  elavtcl«>  m  not  displaced  this  operation  may  be  perfuriued  with  com parati re  facility} 
but  Whttfe  the  clavicle  is  nu»hed  up  bj  a  large  ancurismal  tumor  in  tlie  axilla  the  urt«ry  it  plfttiM 
Kt  a  great  depth  from  tae  surface,  which  matcriullr  increaiwiB  the  difficulty  of  the  oneratioo. 
Under  them  circumstances  it  becomes  a  matter  of  importance  to  consider  the  height  to  wnich  this 
ve»*pl  reai'hes  abov>'  th.-  h'lw.  In  nr.liiiarv  ims.  ^  it-  arch  is  about  half  an  inch  abovr  thr  Anv- 
icitt,  oi'ca.tionally  high  an  inch  and  a  half,  and  t<ometiiue!>  so  low  as  to  be  on  a  level  with  ita 
upper  border,  'if  the  clavicle  is  displaced,  theee  ▼•riatioDS  will  neccs«arilj  make  the  opentUMl 
iROire  or  leaa  difficult  aooording  aa  the  vesitel  i:*  more  or  leu  aooewibie. 

The  ehief  pointH  in  the  operation  of  trin;;  the  third  portion  of  the  sabelavion  artery  are 
fcilliiw^  Till'  patient  Iwing  placed  on  a  tabfe  in  the  horizontal  p«)'<iti<iii  and  the  shoulder  deprcsHed 
at  iiiucl)  posHible.  the  integument  should  he  drawn  downward  u}Hjn  the  clavicle,  and  an  incis- 
ion Mjadi-  throuifh  it  upon  that  lx)ne  from  the  anterior  l)<>nl<'r  of  the  Trapezius  to  the  jx>sterior 
border  of  the  Stemo-toaatoid,  to  which  may  he  added  a  uhort  vertical  incit^ion  meeting  the  pre> 
eedinj;  in  its  centre.  The  olgeet  in  drawini;  the  skin  downward  is  to  aroid  any  risk  of  wounotng 
tbi»  external  ju;;ular  vein,  for  as  it  ju  i  fdr.iU^'s  the  dfcp  fiinoia  above  the  clavicle  it  cannot  !>« 
*  drawn  downward  witli  the  nkin.  Tlie  PiatyHma  and  the  cervical  fa.scia  f>hould  be  divided  upon  a 
dirtHJtor,  and  if  the  interval  ln-rwi'.-n  the  Trapezius  uini  Sti-rno-inastoid  muscles  b"  iii-ullirii-nt  for 
the  perfrtrmance  of  the  operation,  a  portion  of  one  <jr  lotli  in.»y  \f  'livided.  The  exu  i  nal  iii;rular 
*«in  will  now  be  Kem  towanl  the  inner  side  of  the  winmd  :  tlii'*  an  l  tlie  mprascapular  an'l  tmn»- 
Terte  cervical  vcinn  which  terminate  in  it  should  be  held  aitide.  If  the  external  jagular  vein  is  at 
all  in  the  way  and  eKposed  to  injury,  it  t^liould  be  tied  in  two  places  and  divined.  The  supra- 
v'aj'iilar  artfry  should  If  aMti.ii'il.  aini  tli<'  I  Mint-livni'!  iiuix  li'  must  now  \m>  Inoki  il  fur  ami  lii'Id 
a.«ide  if  necessary.  In  the  spa»  «'  Unu-atfi  tlii>  muscle  careful  sean  h  must  lie  miuic  for  the  ve»*sel: 
the  deep  fascia  nKTing  been  dividtni  with  tlii<  liii^er-nail  or  silver  scalpel,  the  outer  margin  of  the 
Scal^ui  anticas  muacle  mmt  be  felt  for,  and,  the  finger  b«in|;  guided  bj  it  to  the  firat  rib,  the 
pulaation  of  the  snbelaTian  artery  will  be  felt  aa  it  pasHen  orer  the  rib.  The  aneurism-needle 
may  then  b<-  jMs-'  i!  amiiinl  tlif  m  -^v.  I  rrmn  above  down w a r  l  mi  inward,  so  as  to  avoid  including 
any  of  the  brain  ht^-*  of  tlu-  bracliial  plexus.  If  the  clavl  lc  is  so  raise*!  by  the  tumor  that  the 
applicatioti  of  the  li<;ature  cannot  lie  effected  in  this  situation,  the  artery  nniy  W  tied  a)K>ve  the 
first  rib,  or  even  behind  the  &alenns  nius<'le ;  the  difficulties  of  the  operation  in  such  a  ca.sc  will 
be  materially  increased  on  aeoount  of  the  greater  depth  of  the  artery  and  the  alteration  in  posi- 
tion of  the  «urrniiiidinji  nart^*. 

The  »e<'ond  j>art  of  llie  sul)clavian  artery,  from  being  that  portion  which  rises  hisrhest  in  the 
neck.  ha,H  been  considennl  favorable  for  the  application  of  the  lii;ature  when  it  is  difficult  to  tie 
the  artery  in  the  third  part  of  its  course.  There  are,  however,  many  objections  to  the  operation 
in  this  situation.  It  is  neceMary  to  divide  the  Scalenus  anticus  muscle,  upon  which  lies  the 
phrenic  nerve,  and  at  tho  inner  side  of  which  is  situat^nl  the  iut<'rnal  jugular  vein,  and  a'Wonnd 
of  eitlier  of  these  structures  might  letul  to  the  most  dangfrous  consequences.  Again,  the  artery 
is  ill  idtita'  t  with  the  ph  ina.  wliirh  iini-.t  alxt  !»■  as"i'i'  'l  i  .iiui  la-^tlv.  tin'  proximity  of  so 

many  of  it-s  larger  branches  arising'  int'  i  tiai  to  tlii"  [K)int  must  Ik>  a  istill  further  objection  to  the 
operation.  In  cases,  however,  whcr>>  till-  >ar  of  an  axillary  aneurism  encroaehea  OU  the  neck  It 
may  be  necessary  to  divide  the  outer  half  or  two-thirds  of  the  anterior  Scalenua  muscle,  so  w  to 
place  thr>  ligature  oji  the  vei»«p|  at  a  jriv.itfr  di<t!ince  from  the  sftc.  The  operation  is  performed 
«  \ai  tly  ill  th  ■  -auH'  wa%  as  li.ritiirr  nf  tin'  thin!  ]s>rtioD  until  the  Scalenus  anticus  is  exposed, 
wtitL'ii  it  i^.  io  1>L>  Uiv  (ileU  on  a  director  (never  to  a  greater  extent  tlian  il«  outer  two-tltirds),  and  it 
immediately  rctra« rt^^.  The  operation  i*  therefore  merely  an  exIensioB  of  ligature  of  the  third 
pjrtion  of  the  vessel. 

In  those  ea.«e«  of  aneurism  of  the  axilfairy  or  snbclartan  artery  which  enerrmrh  npon  the  outer 

pirtion  of  thr  .S-uli'nus  muf^do  to  such  an  c\r-  nt  that  a  ligature  cannot  Ik?  a[  |>li<  il  in  that  situa- 
tion, it  niay  Uc  docnifNl  ndvi.sabl<>.  as  a  last  resource,  to  tie  thf  first  portion  of  the  subclavian 
artery.  On  the  left  side  this  ofx  nilion  is  almost  impracticable  ;  the  great  depth  of  the  art*>ry  from 
the  aurfncc,  its  intimate  relation  with  the  pleura,  and  its  close  proximity  to  the  thoracic  duct  and 
to  so  many  important  veins  and  nerves,  present  a  series  of  diffieulties  which  it  is  next  to  impossi* 
bli'  to  overcome.'  On  thr  right  siilf  tli<'  operation  is  pnvtii  a'>l<>.  atid  has  been  |>frformed,  though 
ni'Vcr  with  success.  The  main  olijection  to  the  operation  in  this  situation  is  the  siii:illn«'ss  of  the 
inti  il  ^v^lich  usually  <'xists  botweon  the  commcn<'en»cnt  of  the  vessel  and  the  origin  of  the  near- 
est i  r.iii'  h.  This  operation  may  Im^  fXTformed  in  the  foMowint;  manner:  The  patient  I>eing  placed 
on  t!i'  falde  in  the  horizontal  i>ositii>n  with  the  n<'.  k  extended,  an  incision  should  l>e  rovie  par- 
allel with  the  posterior  lM>r<|er  of  the  inner  part  of  the  elaviele.  and  a  second  along  the  inner  Dor- 
der  of  the  ."^tcrno-ma!«tr*id,  meeting  the  former  at  an  angle.  The  sternal  attachment  of  the  Sterno- 
iniistoiil  may  now  be  di  i  b  I  on  a  rlii-«'etor  and  turne<l  outu  n  l  ;  a  f- w  -in  ill  ui'  i  i>  ~  and  veins, 
and  o«*casionallv  the  anterior  juiular,  mu>t  be  avoidivl.  and  the  Sterno-hyoid  m>d  Sftern<»-tliyroid 
muscles  dividtnl  in  the  same  matuier  as  tlie  pr<-eeiling  muscle,  iifter  tearing  thmu);h  the  deep 
fiiacia  with  the  fingernail,  the  internal  jugular  vein  will  be  seen  crossing  the  subclavian  arterv ; 
0ii«  should  be  pressed  aside  and  the  artery  secured  by  passine  the  needle  from  helnw upward,  by 

'  The  operation  waii,  however,  performed  in  New  Y'ork  by  Dr.  J  K.  Rodgers,  and  the  ai»e  is  related 
io  A  Sjftlam  Iff  ifurgtrg,  edited  by  T.  Holroep,  ad  ed.  val.  iil'pp.  etc. 
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trhich  tho  plcurn  is  moro  RfTcctually  avoided.  The  exact  poeitioD  nf  tho  vn^ni?  nrrvi',  tli(>  rt>«-iir- 
rent  laryn^rojil.  the  phr*>nic  and  Hyinpathetic  ntrves  should  ho  rpmoinlwred,  and  the  liuiitun* 
fili'iiiM  he  applied  iit  ;ir  tli^'  origin  nf  tlie  v<Tti'l.r;il.  in  (iriltT  In  iiffnril  iinii  h  room  fi)*  |>n>*.»il>l»>  for 
the  funiiation  of  a  coniruiuin  hetwwn  the  li;;alurc  and  ttje  origin  of  iJic  vcswi-l.  It  «>lioiild 
reinembere<l  that  the  right  sulK-lavian  artery  is  occasionally  deeply  plaoinl  in  tht-  tir^t  part  of  it* 
courKf>,  w  hen  it  ariae«  from  the  left  side  of  the  aortic  arch,  and  paMca  iu  such  caMi  behind  the 
Owopha^iis  or  hetwe«ti  it  and  the  trachea.  . 

Collateral  Circulation — Aft.T  ii-.itiir.'  nf  the  third  part  .  rtln'  -nt"  lavian  art.  i  v  the  eol- 
lateral  circulaiiiui  ii»  niHUily  i'>Liibli»h«l  by  three  Bet*  of  vesi^elf^,  t^lu^  dt-M  rilii-il  in  h  difM'Ction  : 

I.  A  pt»sterior  set.  oonsistinji  of  the  suproKoapular  ancl  pof«terior  «eupular  hnini-hes  of  the 
aubolavian,  which  anastomoaed  with  the  median  branch  from  the  mibftcapuiar  from  the  axillary. 

"  2.  An  internal  set,  produced  by  the  connection  of  the  internal  mammary  on  the  one  hand 
with  the  short  and  lonjr  thoracic  arteriee  and  the  median  branch  from  the  ful  -cnpti! ar  i-n  tlit  nth<>r. 

"  A  middle  or  axillury  set,  which  consisted  of  h  uuinl>erof  i»inall  vos^els  deriverl  Imu)  l,i  um  he» 
of  the  huUdavian  above,  and  pasitint;  throu);h  the  asilla,  to  terminate  eith«T  in  the  mnin  trunk 
or  some  of  the  branches  of  the  axillary  below.   Tbi«  last  aet  preeented  most  conxpicunu^ly  the 

Eicaliar  eharaeter  of  newly-formed— or,  rather,  dilated — arteriea,  bong  exeeiaiTely  tortuonli  and 
rminc  a  couinlete  plexus. 
"Tne  chief  ajient  in  the  reHtoration  of  tJie  axillary  artery  l>elow  the  tumor  W!u«  th<-  niil>wa]iu- 
lar  iirti  TV,  wliL  li  Ciiin iiiuiiicat''il  moat  freely  with  ili''  inti  rual  inaiiiiiinrv.  siijua-i  aj m ^ar.  and 
pottterior  minulor  brauche»  of  the  rabclavian,  from  all  of  which  it  receive<i  so  jjreat  nu  intlux  of 
Uood  aa  to  dilate  it  to  Chrea  timea  iti  natural  um."  * 

Branches  of  the  Subclavian  Artery, 

Thosr  nrp  fnir  in  iitiiuber:  tliroc  iirislii;:  from  t}it>  fir«:t  portion  nf  the  ve*»sc], 
the  vertebral,  the  internal  mammary^  and  the  tht/roki  axitt,  and  one  from  tlie.sec- 
ond  portioD,  the  mperior  mler«i0^{.     The  vertebral  arises  from  the  upper  and 

back  part  of  the  first  portion  of  tbe  arterv; 
Fio. 384.  the  thyroid  a.xis,  from  the  front;  and  the 

er 

internal  mammary',  from  the  under  part  of 
this  Teasel.  The  superior  intercostal  is  given 

off  from  the  upper  and  back  part  of  the  ^ee- 
ond  portion  of  tlir  artery.  On  tlic  It  ft  si«ie 
the  second  portion  usually  gives  oft  no  bninch, 
the  superior  intercostal  arising  from  the  first 

\ portion  of  tbe  vessel.  On  both  sides  of  the 
body  tfie  fir>t  tlirte  btrinches  arise  rbtse  to- 
geiiier  at  the  inner  margin  of  the  J^caleuus 
aoticus,  in  tho  raajoritv  of  caMs  a  free  inter- 
val of  half  an  ineh  to  an  inch  exi^-tiriL'  be- 
tween the  commeiuemcnt  of  the  artery  and 
the  origin  of  tho  nearest  branch ;  in  u  t^muller 
naaortiieBi.nche.ef  a.eiugbtsubclairt.n  of  cases  an  interval  of  more  than 

:in  inrli  exist«.  never  cxci  rdiin:  nn  inch  and 
thr(.T-<juurtcn».  In  a  vei'y  few  instances  the  interval  bad  been  found  to  be  Xam  than 
half  an  inch. 

Tbe  Vertebral  Artery  (Fi^'. '372,  p.  529)  is  generally  the  first  and  lar^rest  branch 

of  tlir  .'ittbr'bivian ;  it  arises  from  tbe  iipitor  hthI  back  part  of  the  first  poi  tir.ii  nf  tbe 
vessel,  and,  passing  upward,  enters  tlie  fonimen  in  the  ttuiisvei^e  pmcess  of  the 
sixth  cervical  vertebra,*  and  ascends  through  the  foramina  in  the  transverse  pro- 
cesses of  all  the  vertebn«  above  this.  AI)ove  tbe  upper  border  of  the  axis  it  inclines 
oiitvnrrl  nnd  upward  to  the  foramen  in  tbe  tr:rii<v«  r-<'  prnfoss  of  tbe  atlas,  thn-iiLib 
which  it  pii*jies;  it  then  windU  baekwurd  bebnui  its  juiiciil.ir  proce^s,  runs  in  a  tieep 
groove  on  the  upper  sur&ee  of  the  poeterior  arch  of  this  bone,  and.  piercing  the  potw 
terior  occipito-atloid  li^xaniorit  an»l  dum  mater,  enters  tbe  skull  tbronjrb  tbe  foramen 
magnum.    It  then  passes  forward  and  upward  to  tbe  front  of  tbe  medulla  oblojijrata, 

■  IlospHM  Rrportf.  vol.  i.,  1836.  caae  of  axillary  aneurism,  in  which  Mr.  A»ton  Key  bud  lied 
the  antidaTien  artery  on  the  outer  edge  of  the  Scalemn  miMcle  twelve  year«  previoaaly. 

'  The  vcrteitral  arlery  sometimes  enters  tbe  foramen  in  ilie  traniivcrsc  pr<«-e«i  of  the  fiftli  ver- 
tebra.   Dr.  Smyth,  who  tied  this  artery  in  the  Iivinjrsiib.ie4.-t,  fotind  it,  in  one  of  his  dbMctiou^, 
wg  into  the  foramen  in  the  sevenlk  vertebra.  [  Veiy  lately  it  m^y  entar  tbe  fourth.] 
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and  unites  with  the  Teasel  of  the  opposite  side  at  the  lower  border  of  the  pons  Varolii 
to  form  the  basilar  artery. 

At  its  orijjin  it  is  situated  behind  the  internal  ju<riil:ir  vein  nml  inferior  thyroid 
artery,  and  near  the  spine  lies  between  the  Longus  colli  and  Sciilenus  aiitieus  uius 
eles,  having  the  thoracic  dact  in  front  of  it  on  th?  left  side.  Within  the  foramina 
fonnc<l  by  tin-  tnirisverse  processes  of  the  vertebrae  it  is  accoinpanifd  by  :i  plexus 
of  nerves  from  the  sympathetic,  and  lies  between  the  vertebral  vein,  which  is  in 
firont,  and  the  cervical  nerves,  which  issue  from  the  intervertebral  foramina  behind 
it.  Whilst  windiiiir  r<>iind  the  articular  process  of  the  atlas  it  is  contained  in  a  tri* 
angular  space  {jfulxwripital  triniKih  )  funni  d  bv  the  Re<'tus  capitis  ptxiicus  major, 
the  Superior  and  the  Inferior  oblitiue  muscles,  and  at  this  uoait  is  covered  by  the 
Comi^exus  ronscles.  Within  the  bkuH,  as  it  winds  round  the  medulla  oblongata, 
it  is  placed  between  the  hypoglossal  nerve  and  the  Ulterior  root  of  the  Stlboccipital 
nerve,  and  finally  lies  between  the  dura  mater  covering  tlie  basilar  process  of  the 
occipital  bone  and  the  anterior  surface  of  the  medulla  oblongata. 

Brandbes. — ^These  may  be  divided  into  two  sets — ^those  given  off  in  the  neck, 
and  those  within  the  cranium. 

Cervicdl  BrtiHi'lieH.  Cranial  TiranrlifS. 

Lateral  Spinal.  Posterior  Meningeal. 

Muscular.  Anterior  Spinal. 

Posterior  Spinal." 

Posterior  Inferior  Cerebellar. 

The  lateral  spinal  branches  enter  the  spinal  canal  through  the  intervertebral 
foramina,  each  dividing  into  two  branches.    Of  these,  one  passes  along  the  roots  of 

[Fig.  386. 


Anierinr  in(>dian  tirteiy : 

qf,  Arierii'K  of  ihe  anierlnr  median  fl.ssure. 
ae,  AriiTV  of  the  nntcrior  <xnunii«>ure. 

1.  r.  I  .  Anterior,  medwu,  and  pcwteriur 
brancheis. 
t.  Internal  gnup  of  eella. 
»,  M«<1l«n  area. 

ia.  Internal  nnierior  rtxjt-artery.  * 
o,  AntiTiiir  Kroup  of  cells 
m.  ExtvriiHl  nnti-riiT  ri»it  iirli  ry. 

3.  H'.  liiii  riial  aiiil  exlcrnul  braucbctk 
or,  Aniero-iiitoral  anccy. 

4,1.4".  Anterior,  nediau,  and  poiterior 

bruiii'hcs. 

a!.  Ariicrii-latfnil  jrroup  of  c«!Ib.  , 
c.  (Vntnil  croup  of  ft-ll*. 
pi.  t'twtero-latenil  group  of  ccUt. 
air,  Mfdian  lHti>rat  aru-rv. 

.V  y.  Anil  riur  ami  p<'i«terior  bnodiak 

pr,  Pi.Merior  Interal  arteries 
IV'-tt  rUir  r<H'l  iirtt  rifn. 

1.  ».  I",' .  Art!  rit  -  of  jiostcrlor  hom. 
wu.  External  postiTior  iirtery. 

tf.  Internal  po«tcrior  artery. 
II,  Arti>rit>«  of  the  culumn  of  OoU. 
vc.  Vr-iruliir  ooliinin  of  Clarke. 
pr.  An.  ry     iiic  (HMicrlur  commianire. 

ea,  ('fill ml  nrtcrv. 

2.  ?'.'.>".  Anterior,  median,  and  poeletior 

branches. 

cc,  Centml  caiul  or  "  ventricle  of  tb*  eoid.** 


Diagnun  of  (ba  Diatributioo  of  Uio  BJood-veaMuls  and  f  imtpiug  of  Q«aglion<«ells  In  tho  Bnioal  Oord 

(Youug).! 

the  nerves  to  supply  the  spinal  cord  and  its  membranes,  anastomosing  with  the  other 
spinal  arteries;  the  other  is  distributed  to  the  posterior  surface  of  the  bodies  of  the 
vertebrae. 

Muscular  branohee  are  given  off  to  the  deep  muscles  of  the  neck,  where  the 
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vertebral  artery  curves  round  the  arUcaUtr  proceM  of  the  atbs.  Tb^  aiiasUMiioee 
with  the  occii»itul  an<l  L-i-p  '•('r\  ical  arteries. 

The  posterior  menmgeal  are  une  or  two  small  branches  giveo  off  from  the 


Swtion  of  the  Hedalla  Obloaiata,  abowing  the  Diatribatton  of  the  Vessela. 


a.  Aniprior  (rnmp  of  celb  of  the  bypogloakel  w 

al.  AiiUTi'  lrttcml  Kroiipof  ilif  ^n^ne. 
I.  Iiil.  riiii!  i:niu|>iif  thr -nnu- 
^,  IiiU'DihI  iu'i'tf»or>'  fdcUl  iitirlvi. 
C,C«-nirnl  arivry. 

3,  S ,  V,  lininctac*  to  the  hypotsliMael  end  eztemol 
aocetwory  fiictai  nuclei. 
fl,  riwUTo-lateral  gniup  of  celU  of  the  hypoglonel 
iiiirlfiiii. 

<ir.  ExUTiitil  acofHimry  fliclel  nnrlent. 
m}t,  Mfdittii  t><»i<-ri4Nr  artery. 

4,4 , 1' ,  Hniii.'iMwtothe  pxtenwl  Mceakoiy  Ihetel 
aii4l  itiieuinagBfltTic  itnrlH. 

jtr.  Nii<'lcii!i  i>f  ihi-  viiirus. 

Viti,  liir<Tiiir  |ionioii of  tbc  poftiehur  uiuUlauacuuitlic 

rjt.  ExternHl  nnrtprinr  artery. 

r,  (■..lunin  '.t  <;«>!!. 
c>i.  (  liiviili  iiMrUn-'. 

j»r,  r<-i.  r  i  ll-  riHii  7J1IK'.  The  dircrt  oervbcllar  tract 
I  "nii-a  tliiu  iiiiii'l  lyiiik;  I'MiTiml  to  the  coluam 
of  »«.>li  Hii'l  inMcrior  riMit-Miif. 

pla.  The  (Mwierior  liitt-ml  erterie*  of  the  uedalU  tAf 
loiiKntA. 

fit,  Trlaninitar  nucleus. 

M,  Pneuuiuiiaatrlc  nerve. 


tr.  Lateral  roM-artery  (vatni)*). 

S.  Braiieli  to  llu-  nuiirorin  IhmI)-  nnO  the  inner 
(livi!<tnii  of  tdi-  liifiThir  <  i  n'tn-llar  |i«M)UDCle. 

Ti  .  "■  ,  Hriiiiclu»  I"  llu-  iiiu  It  II-      llie  ' 
al,  AM-vntliiiK  HMti  ti<  iliv  irigciiiliiii». 
M,  The  mbaiantia  xelatiaoiia. 
pre.  Foaterlor  nucleua  »t  the  latenU  roluiBii. 
oft'.  Anterior      •*  " 

fliih.  Tbe  middle  lateial  artery  of  the  nednlto  oUoa* 

gn<n.  , 
ate.  Atiu-ri-ir  liiti  rai  nrteiTof  the  fame. 

go,  I'BMiixwry  IxKly. 
O,  Olivary  body. 

ar,  AniiTior  nwi-artery  thypogliKiwI). 

L*',  Itniiu'h  10  the  «>li\ary  body. 

J".  Kraiu  bffi  to  ihe  /onnatfe  rrlMofft. 
XII.  lly|KM(l<>!»«l  nerve, 
p.  P)-ramMal  nrteries. 
P.  Anterior  pynunid. 
j>ii.  NiH'IviKof  iho  nrrtform  fihn-s. 
K,  Arli-ry  of  thi*  iin'ili/iu  niplw 

I,  1,  1,  RnilK'be»  to  tlu'  l^'  mntin  rrfinilitrU. 

r,  nraiicb  to  the  o)tviir>  t..i.iy  h> 

r ,  Branches  to  the  bvpci|;lo«a«l  nuelruk. 

1*^,  Branche*  to  the  Bmtr  tif  the  fonith  rentrMe 

and  to  tbe  internal  infrrior  niKlei  of  the 

ihclal  ((f). 
up.  Noelcna  of  tbe  pynunld  (Koa).! 


vertebral  4>|)]H>site  the  furumen  iiiugnuin.  They  nunify  between  the  bunc  and  dura 
mater  in  the  cerebellar  fossn  and  supply  the  fiJx  cerebelli. 
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The  anterior  spinal  is  a  small  braiicb,  larger  than  the  posterior  spinal,  which 

arises  near  termination  of  the  vertehml,  anfJ,  flosroniliti'_'  in  frnnt  of  tlu-  TTU  'lnlhi 
oblongata,  unites  with  its  fellow  of  the  opposite  side  at  about  the  level  of  the  for- 
amen magnuin.  The  dingle  trunk  thus  formed  ^descends  a  short  distance  on  the  front 
of  the  spinal  cortl,  and  joins  with  a  succession  of  small  branches  which  enter  the 
spinal  rnnal  through  sojne  of  the  intervertcliral  fommin;t ;  tlicse  brandies  arc  dt  rivod 
from  the  vertebral  and  at^cendiu^  oerviail  of  tlie  inferior  tlj)  roid  iu  the  ueck  ;  from 
the  intercostal  in  the  dorsal  region ;  and  from  the  lumbar,  ilio-lumbar,  and  lateral 
sacral  arteries  in  the  lower  part  of  the  spine.  They  unite,  by  means  of  ascending 
anil  tlo'scendinf;  branches,  to  form  a  single  anterior  median  artery,  which  extends  ius 
far  as  the  lower  part  of  the  spinal  cord.  This  v&sjsel  xa  placed  beneath  the  pia  uiater 
along  the  anterior  median  fissure ;  it  supplies  that  membrane  and  the  substance  of 
the  eordf  and  sends  off  branches  at  its  fower  part  to  be  distributed  to  the  cauda 
equina. 

The  posterior  spinal  arises  from  the  vertebral  at  the  side  of  the  medulla  oblon^ 
gata ;  pa.ssing  backwanl  to  the  posterior  aspect  of  the  spinal  cord.it  descends  on 
ettlicr  siilf,  Iving  behind  the  postcrinr  mots  of  rlic  >|  in:il  nerves,  nrn!  is  reinforced 
by  a  succe^^iou  of  small  branches  which  enter  the  spinal  canal  through  the  inter- 
vertebral foramina,  and  bv  whieb  it  is  contiiitted  to  the  lower  part  of  the  cord  and 
to  the  Cauda  equina.  Branches  from  these  vessels  form  a  free  anastomosis  round  the 
pn-:ter!or  roor^  of  tli.-  spinal  nervf^s,  ;ind  communicate  by  means  of  verv  tortuous 
transverse  branches  with  the  ves.sel  of  the  oppt^ite  side.  At  its  commencement  it 
gives  off  an  ascending  branch  which  terminates  on  the  side  of  the  fourth  ventricle. 

The  posterior  inferior  cerebellar  artery  (Fig.  374,  p.  o-SS),  tlie  largest  branch 
of  the  vertebral,  winds  Imckward  round  the  upper  part  of  the  metlulli  oblongata, 
passing  between  tlie  origin  of  the  pneumogastric  and  spinal  accessory  nerves  over 
the  restiforro  body  to  the  under  surface  of  the  cerebellum,  where  it  divides  into  two 
branches;  an  internal  one,  wbicli  is  contiiiiicd  backward  to  the  notch  between  the 
two  hemispheres  of  the  cerebellum;  and  an  external  one,  which  supplies  the  under 
surface  of  the  cerebellum  a:i  far  a.^  lia  outer  border,  where  it  anastomoses  with  the 
superior  cerebellar.  Branches  from  this  artery  supply  the  choroid  plexus  of  the 
fourth  vrntriflo. 

The  Basilar  Artery,  so  named  Irom  its  position  at  the  base  of  the  i>kull,  is  a  sin- 
gle trunk  formed  by  the  junction  of  the  two  vertebral  arteries;  it  extends  from  the 
posterior  to  the  anterior  border  of  tlii>  pons  Varolii,  where  it  divides  into  two  ter- 
minal branches,  the  jMMCmor  cerebral  arteries.    Its  branches  are,  on  each  side,  the 

following : 

Transverse.  Superior  Cerebellar. 

Anterior  Inferior  Cerebellar.  Posterior  Cerebral. 

The  transverse  branches  supply  the  pons  Varolii  and  adjacent  parts  of  the 
bnun ;  one  (intemai  aud^ortf)  accompanies  the  auditory  nerve  into  the  internal 

auditory  nl'•atll•^ ;  and  anutli»  r,  of  larger  size,  piwses  along  the  crus  cerebelli,  to  be 
distributed  to  the  anterior  border  of  the  under  surface  of  the  cerebellum.  It  is 
calle<l  the  anfirwr  inferior  cen-bdlur  artery. 

The  Bupenor  cerebellar  arteries  nrif«e  near  the  termination  of  the  basilar.  They 
wind  round  the  \:rn<  n'trbri  cI.i-T'  to  tlic  fonrtb  norvc.  ariil.  arriviii'i  at  tin'  njjpor  sur- 
face of  the  cerebellum,  divide  into  branches  which  ramify  in  the  jua  luater  and  anas- 
tomose with  tlie  inferior  cerebellar.  Several  branches  are  given  to  the  i)ineal  gland 
and  also  to  the  velum  interpositum. 

Tile  posterior  cerebral  arteries,  the  two  terminal  bram  Ik  s  of  the  basilar,  are 
larger  than  the  preceding,  Iroiu  which  they  are  separated. near  their  origin  by  the 
third  nerve,  winding  round  the  cms  cerebri,  they  pass  to  the  under  surfiice  of 
the  posterior  lobes  of  tlie  cerebrum,  which  they  supply,  anastomosing  with  the  ante- 
rior and  middle  <^prebnd  arterio*.  Near  their  origin  they  receive  the  posterior  com- 
inuuicatiug  arteries  from  the  internal  carotid,  and  give  off  numerous  branches  which 
enter  the  posterior  perforated  space:  they  also  give  off  a  branch,  the  pottcrior  clut- 
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rotd,  which  supplies  the  veltini  intcrpopittim  and  cliornid  plfxiis,  entering  the  interior 
of  the  brain  beneath  the  posterior  border  of  the  corpus  caliosum. 

Circle  of  Willis. — ^The  remarkable  anastomosis  wbidi  exists  between  tbe 

branches  of  the  internal  carotid  and  vertebral  artcrit  s  at  tliu  1ia«e  of  the  lirain  con- 
ptifiiU's  the  vircle  of  Wi/f'^.  It  is  formed  in  trunt  \>y  the  anterior  cerebral  artviies, 
branches  oi'  the  inteiuai  carotid,  which  are  connected  together  by  the  anterior  y«m- 
munieating :  behind,  by  the  two  posterior  cerebrals,  brancbes  of  the  basilar,  whicb 
arc  connected  to  the  iiitenial  carotid  by  the  iwsterior  coniuiunicating  (Fig.  372.  p. 
/>2"J).  It  is  by  this  Hnastoinoi»is  that  the  cerebral  circulation  is  e(|uali7.ed  and  pro- 
vision luadc  for  eflectually  carrying  it  ou  if  one  or  more  of  the  branches  are  obliter- 
ated. Tbe  parts  of  the  brain  included  within  this  arterial  circle  are — the  lamina 
cinerca,  the  comnii?stirc  nf  tbe  optic  lie;  :  .  -,  th,.  iiifiuidibulum,  the  tuber  cinereum, 
the  corpora  aibicautiu.  and  the  posterior  perforated  space. 

The  Thyroid  Axis  (Fig.  3G4,  p.  r>08)  is  a  short  thiek  trunk  wbidi  arises  from 
the  fore  part  of  the  first  portion  of  the  subclavian  arter^%  close  to  tbe  inner  border 
of  the  Scalenus  nMticii!^  mTifscle.  and  divide?,  a!nio«t  iiimieiiiaielv  after  it«  ori^'in,  into 
three  branches — the  inferior  thyroid^  isu^raitcajmlar,  and  (raugrertialits  colli.  ' 

The  latuiat  Thyroid  Artory  passes  upward,  in  a  serpentine  course,  behind  the 
shetith  of  the  common  carotid  vessel  and  sympathetic  nerve  (the  middle  cervical  gan- 
glion rcf^fiiitr  ii).on  it),  and  is  distri}»tttcd  fn  tlie  under  surface  of  the  thyroid  gland, 
anjustoniosing  v^iih  tlie  .sujwrior  liiyroid  and  wiili  the  corresponding  artej"^  of  the 
opposite  side.   Its  branches  are  t&e 

Laryngeal.  Ascending  Cei^ical. 

Tracheal.  Muscular. 
CE)sophageal. 

The  laryngeal  branch  (inferior  laryngeal)  ascends  u|)on  the  inn  Lea  to  tlie  bat  k 
part  of  the  larynx,  in  company  with  the  recurrent  laryngeal  nerve,  and  supplies  the 
muscles  and  mucous  membrane  of  this  part. 

The  tracheal  branches  are  distributed  upon  the  trachea,  anastomosing  below 

with  the  bii'iuhial  arteries. 

The  oesophasreal  branches  are  distributed  to  the  oesophagus. 

The  aeoendinir  cervical  is  a  small  branch  whicb  arises  from  the  inferior  thyroid 

just  where  that  vessel  is  passing  behind  the  common  ciirotid  artery,  and  runs  up  on 
the  anterior  tubereles  of  the  transverse  processes  of  the  cervical  vertebne  in  the 
interval  between  the  Scalenus  anticus  and  Rectus  capitis  anticuj?  luajor.  It  gives 
branches  to  the  muscles  of  the  neck,  which  communicate  with  those  sent  out  from 
tbe  vprtchral,  and  >ends  nno  nr  two  throuLrli  tlie  intervertebral  foramina,  abintr  the 
cervical  nerves,  to  supply  the  bodies  of  the  vertebrae,  the  spinal  cord,  and  its  ucmr 
branes.    It  anastomoses  with  tbe  ascending  phaiyngeal  artery. 

The  muscular  branches  supply  the  depresj^ors  of  tbe  byoid  bone,  the  Longus 
colli,  the  Sell' :iHticus,  and  the  TnffTinr  ennstrir'tor  nf  tbe  pharynx. 

The  Suprascapular  Artery  (transversalis  humeri^,  snialler  than  the  tnuuivcr- 
salis  colli,  passes  obliquely  from  within  outward  across  the  root  of  the  neck.  It  al 
first  lies  on  the  lower  part  of  tlse  Scalenus  anticu.s,  being  coveretl  by  tin*  Sterno- 
nia^fnid :  it  tlun  crosses  the  siilielaN  ian  artery,  and  runs  outwni  il  beliind  an«l  par- 
allel with  the  clavicle  and  Subclavius  muscle,  and  beneath  the  posterior  belly  of  the 
Omo^hyoid,  to  the  superior  border  of  the  scapula,  where  it  passes  over  tbe  transverse 
ligament  of  the  scapula  to  the  supraspinous  fossa.  In  this  situation  it  lies  close  to 
the  bone,  and  ramilies  between  it  antl  the  Sujinispinatus  muscle,  to  which  it  is  mainly 
distributed,  giving  ofl"  a  communieating  branch  which  crosses  the  neck  of  the  s<-npula 
to  reach  the  infraspinou.s  fossa,  where  it  anasiouioses  w  ith  the  dorsal  branch  «d'  the 
pnbsrapular  artcrv.  T^e-ii1e<  (]i>;i  ibuMiiL'  liram  lir--  to  the  Sterno-nia^ti lid  and  neinb- 
boring  muscles,  it  gives  off  a  ttu^ra-acromial  branchy  which>  piercing  the  TrujK'zius 
muscle,  supplies  the  cutaneous  surface  of  the  acromion,  anastomoeini^  with  tbe  acro- 
mial thoracic  and  posterior  circumflex  arteries.  As  tbi*  artery  pa.sses  over  the  trans- 
verse ligament  of  the  scapula  a  branch  desventhi  into  the  subscapular  fossa,  ramifiea 
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beneath  thafe  mtncle,  and  anastomoaee  with  the  posterior  and  sabscftpnlar  arteries. 

It  also  sii|)pli<?s  the  shoulder-joint. 

The  Transversalis  colli  pa.s.se8  transvei-scly  outward,  across  the  upper  part  of 
the  subclaviau  triangle,  to  the  anterior  uiargin  of  the  Trapezius  muscle  beneath, 
whidi  it  divides  into-two  branches,  the  mperficial  cervical  and  the  pustertor  aeapu- 
hw.    Tn  its  pa.ss.t;;o  ac  ross  the  neck  it  crosses  in  front  of  the  Scaleni  muscles  and 
the  brachial  plexus,  between 
the  divisions  of  which  it  some- 
times passes,  and  is  covered  by 
the  Platysnia.  Stemo-mastoitl, 
Omo-hyoid,  and  Trapezius  mus- 
des. 

The  superficial  cervical 
ascends  beneath  the  anterior 
margin  of  the  Trapeziu-s,  di»- 
tributinrr  branches  to  it  and 
to  the  neiirhboring  muscles  and 
glands  in  the  neck,  and  anasto- 
moses with  the  superficial  branch 
of  the  arteria  prinoeps  cervieis. 

The  posterior  scapular,  the 
continuation  of  the  transversalis 
colli,  passes  beneath  the  Levator 
angnli  scapulm  to  the  superior 

aTi;_'le  nf  the  scapida.  an<l  de- 
sceud^i  along  ihepo:>terior  border 
of  that  bone  as  nuras  the  inferior 
aiiirle.  w  iiere  it  anastomoses  with 
the  subseapiilar  branch  of  the 
axillary.  In  in  course  it  is  cov- 
ered by  the  Rhomboid  muscles,  supplying  Uiese,  the  Latissimus  dorsi,  and  [the]  Tr»- 
pesiiis.  and  anastomosing  with  the  supni.scapular  and  subscapular  arteries  ana  widl 
the  pMsterior  branches  of  some  of  the  intercostal  arteries. 

Peoullaritiee. — The  tufo^fidai  earmeal  freqaentlj  ariNS  as  a  aqnrate  branch  from  the 
thyioid  axis,  and  the  posterior  leapalar  froia  the  third,  more  laielj  from  the  second,  part  of 
the  •nbolavian. 

The  Internal  Mammary  arises  from  the  under  sarfibce  of  the  first  portion  <jf 

the  subclavian  artery,  opposite  the  thyroid  axis.  Tt  descends  behind  the  ilavicle  to 
the  inner  surface  of  the  anterior  wall  of  the  chest,  resting  against  the  costal  cartilages 
a  short  distance  from  the  margin  of  the  sternum,  and  at  the  interval  between  the  sixth 
and  seventh  cartilages  divide  into  two  branches,  the  mu$eul<hpknnie  and  wtpener 

epiynstrli'.  ^ 

At  its  origin  it  is  covered  by  the  internal  jugular  and  subclavian  veins  and 
crossed  by  the  phrenic  nerve.  In  the  upper  part  of  the  thofax  it  Ues  against  the 
costal  curtilages  and  internal  Intercostal  muscles  in  front*  and  is  covered  by  the 
pleura  behind.  At  the  lower  part  of  the  thorax  the  Triangidaris  sterni  separates 
the  artery  from  the  pleura.  It  is  accom]>anied  by  two  veins,  which  join  at  the 
upper  part  of  the  thorax  into  a  single  trunk. 

The  branches  of  the  internal  mammary  are  the 

Comes  nervi  phrenici  (superior  phrenic).  '       .Anterior  Intercostal.  \ 

Mediastinal.  Perfomting.  I 

Pericardiac.  Musculo- phrenic.  ! 

Sternal.  Superior  Epigastric. 

The  cornea  nervi  phrenici  (superior  phrenic)  is  a  long  slender  branch  which  : 
accompanies  the  phrenic  nerve,  between  the  pleura  and  pericardium,  to  liie  Dia- 
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phragm,  to  which  it  10  distributed,  Aiiastotnoeiiig  with  the  other  phrenic  arterice 

from  the  internal  mamni:irv  and  abdominal  aorta. 

The  mediastinal  branches  are  ^mnll  vessels  which  are  distributed  to  the  areolar 
tissue  in  the  anterior  UK-iliastinuiu  and  the  remains  of  the  thynuis  gland. 

The  pericardiac  brancdieB  supply  the  upper  part  of  the  pericardium,  the  low«r 
part  receivinLT  bmnrlio^  frum  tlie  iini-^ciiiii-itlirrnir  iirterv.  • 

The  sternal  bruuchci»  arc  di^itributed  to  the  Triangularis  sterui  and  to  the  poste- 
rior sur&ce  of  the  sternum. 

The  mediastinal,  pericardiac,  and  sternal  brnnche.'«,  togt  tlu  i  with  some  t\vi>r«i 
fmm  the  come?*  nervi  plin  iiici.  :in;i«toniose  with  bnim-lu"^  iVom  ilic  intorrrt^fal  and 
bronchial  urteriej>,  and  t'onn  a  minute  plexus  beneath  the  pleura  which  has  beeu 
named  by  Turner  the  tubplewral  meditutinai  plentt. 

The  a&torior  Intercostal  arteriea  supply  the  iive  or  ^ix  upper  intercostal  spaces. 
The  branch  eorrc.««|)ondiTiLr  to  .'ach  space  passes  outward,  and  soon  idr>  into  iwo. 
which  run  along  the  opj>o:*ile  border  of  the  ribs  and  iuotKuluic  vwth  the  intercosial 
arteries  from  the  aorta.  They  are  at  first  situated  between  the  pleura  and  the  inter* 
nal  Intercostal  muscles,  and  then  betwcui  the  internal  and  external  Interco.stal  mus- 
cles.   Tlir-y  supply  tl'p  Tutorccstal  and  Pectoral  mu.sdes  and  the  nininniars'  gland. 

The  perforating  arUsiiea  corresi>ond  to  the  five  or  .six  upper  iniercostal  space.*. 
They  ari.>*e  from  the  internal  mammary,  psi^ss  forward  through  the  intercostal  spaces, 
and,  cm  viii;.'  outward,  supply  the  PectoraliH  major  and  the  intepument.  Thrive  which 
correspond  to  the  first  three  spjices  are  di«:f  t  ihnted  to  the  mammary  gland.  In  females 
during  lactation  these  branches  are  of  laige  size. 

The  musculo-phrenic  artery  is  directed  oblifjuely  <lowDward  and  outward, 
ht'hind  the  tart ihi^rcs  of  t!ie  f;ilse  ribs,  perfoiatinrj  thf  Diapliragm  at  the  eighth 
or  ninth  rib,  and  terminating,  cou»iderably  reduced  in  size,  opposite  the  lai»t  inter- 
costal space.  It  gives  off  anterior 'intercostal  arteries  to  each  of  the  intercostal 
spaces  across  which  it  pa.sses;  these  diminish  in  size  as  the  spaces  decrease  in 
length,  nrid  are  distributed  in  a  manner  preci.«iely  Miniilar  to  the  antcrif  r  intercos- 
t&h  from  the  internal  mammary.  The  musculo-ph rente  also  gives  branches  to  the 
lower  part  of  the  pericardium  and  others  which  run  backward  to  the  Diaphragm 

and  downward  to  tin-  ahdoiniiial  muscles. 

The  superior  epigraetrio  continues  in  the  original  direction  of  the  internal  mam- 
mary, descends  behind  the  Rectus  mu.scle,  and,  perforating  its  sheath,  divides  into 
branches  which  supply  the  Rectus,  anastomosing  with  the  epig.i.stric  artery  from  the 
external  iliac.  Some  so^scls  perforate  the  shcalli  <if  ihr  ncrlns  and  supply  tlio  mns- 
clcs  of  the  abdomen  and  the  integument,  and  a  small  branch  which  passes  inward 
upon  the  side  of  the  ensiform  appendix  anastomoses  in  front  of  that  cartilage  with 
die  artery  of  the  opposite  side. 

The  Superior  Intercostal  (Fig.  -ITi^,  jj.  ari<(  s  from  the  upper  and  back  part 
of  the  subclavian  artery,  behind  the  anterior  bcalcnu.^  on  the  right  side  and  to  the 
inner  side  of  the  muscle  on  the  left  side.  Pai»ing  backward,  it  gives  off  the  d^rp 
eervieal  brunch,  and  then  descends  behind  the  jdcura  in  front  of  the  m  rl.-  of  the 
first  two  ribs  and  inosrnlatt  -  with  the  first  aortic  intcrco-ita!.'  Iti  the  fh-t  iiitcrcostul 
space  it  gives  off  a  bniiicli  wliich  is  distributed  in  a  manner  sniiilar  to  ilie  di.st»ibu- 
tion  of  tbe  aortic  intercostals.  The  branch  for  the  second  intercostal  »]mn'  usually 
joins  with  one  from  the  aiutic  intercostal.  Kach  intercostal  gives  oft"  a  biatich  to 
the  poiiterior  spinal  ntuscks.  and  a  small  one  which  passes  through  the  correspond- 
ing intervertebral  foramen  to  tiie  spinal  cord  antl  its  nietnliranes. 

The  deep  cervical  branch  (profUnda  oervieis)  arises  in  umut  cases  from  the 
siiptTior  int<'reostal.  and  is  .a iialotroii:^  to  the  posterior  l.r.nn  !i  'if  an  aor'ir  ititi-r- 
coiitai  artery.  Paasing  backward,  between  the  transverse  proce.<t»  uf  the  jie\euih 
cervical  vertebra  and  the  first  rib,  it  runs  up  the  back  part  of  the  neck,  between 
the  Cotuplexus  and  Semisjjinalis  Colli  mu.>-ele-i,  as  high  as  the  axis,  supplying  those 
and  adjacent  rnnsrh  and  an.xstoniositig  ^sith  tlie  deep  hiaie  h  of  the  arteria  pnn- 
cepa  cervicis  uf  the  occipital  and  with  branchi   u  h  ich  j>ai>j!  outM aid  from  the  vertebr4il. 

'  Jsee  i'uui-uote.  ji.  07.1. 
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StmoicAii  Akatomt  of  thb  Asolijl 

The  AsdllA  \a  a  pymmidal  space  situated  between  the  upper  and  lateral  part  of 
the  chest  and  the  inner  side  of  we  arm.    [It  should  be  studied  in  the  living  model 

in  various  postures  of"  tin  arm.  Its  boundaries  are  best  sliown  when  the  anu  is 
aMtir  te<l,  and  espeeiiilly  if  tlie  arm  of  the  model  be  placed  on  the  shoulder  of  the 
')l»scrver,  and  tbenpressed  down.] 

Boundaries. — Its  apex,  which  is  directed  upward  toward  the  root  of  the  neck, 
corresponds  to  the  interval  between  the  two  Scalcni  muscles  on  the  first  rib.  The 
bane,  directed  downward,  is  formed  by  the  integument  and  a  thick  layer  of  fascia 
extending  between  the  lowrr  border  (if  tlu*  Pectoralis  major  in  front  and  the  lower 
border  of  the  Latissiraus  dorsi  beiiind  ;  it  is  broad  internally  at  the  chest,  but  nar- 
row and  pointed  externally  at  the  arm.  The  anterior  boundary  is  formed  by  the 
Peetoralis  major  and  minor  muscles,  the  former  covering  the  whole  of  the  anterior 
wall  of  the  axilla,  the  latter  covering  only  its  central  part.  The  posdrior  bound' 
(inj,  which  extends  somewhat  lower  thnn  the  anterior,  is  formed  hy  the  Siil>scapu- 
laris  above,  the  Teres  majur  and  Latissimus  dui^j  below.  On  the  inner  side  are 
the  first  four  ribs  with  their  corresponding  lnt»•rco^tal  muscles  and  part  of  the  Scr- 
ratns  magnus.  On  the  ouUr  tidej  where  the  anterior  and  posterior  boundaries  con- 
verge,  the  space  is  narrow,  and  bounded  by  the  humerus,  tJie  Coraco-bi'achialis,  and 
Biee]>«!  miistdef. 

Contents. — Thi.s  .'<paco  contains  the  axillary  vessels  and  brachial  plexus  of 
nerves,  with  their  branches,  some  branches  of  the  interco.stal  nerves,  and  a  large 
onmber  of  lymphatic  glands,  all  connected  together  by  a  quantity  of  fat  and  loose 
areolar  tissue. 

Their  Position. — The  axillary  artery  nnd  vein,  with  the  brachial  plexus  of 
n-  r\ (-.  extend  obliquely  along  the  outer  boundary  of  the  axillary  .«paee  from  its 
ajK:\  to  it.s  base,  and  arc  placed  much  nearer  the  anterior  than  the  posterior  wall 
[at  the  junction  of  the  anterior  and  middle  thirds],  the  vein  lying  to  the  inner  or 
tbonicic  side  of  the  artery  and  partially  concealing  it.  At  the  tore  part  of  the 
axillary  space,  in  contact  with  the  Pectoral  muscles,  are  the  thoracic  branches  of 
the  axillary  artery,  and  along  the  anterior  margin  of  the  axilla  the  long  thoracic 
artery  extend.^  to  the  side  of  the  chest.  At  the  back  part,  in  contact  with  the 
lower  margin  of  the  Subscapularis  muscle,  are  the  subscapular  vessels  and  nerves ; 
winding  around  the  lower  border  of  this  muscle  is  the  dorsalis  %e&pulie  artery  and 
veins:  and  toward  the  outer  extremity  of  the  muscle  the  post(^'ior  circumflex  ves- 
sels and  the  circumflex  nerve  are  seen  curving  backward  to  the  ijjiouhler. 

Along  the  inner  or  thoracic  side  no  vessel  of  any  importance  exists,  the  upper 
part  of  the  space  being  crossed  merely  hy  a  few  small  branches  Qom  the  superior 
thoracic  artery.  There  are  some  important  nerves,  however,  in  thlk  situation — viz. 
the  posterior  thoracic  or  external  respiratory  nerve  [of  Bell],  descending  on  the 
surface  of  the  Serralus  mrignus,  to  which  it  distributed:  and,  perforating  the 
upper  ancl  anterior  part  of  this  wall,  the  intercosto-humeral  nerve  or  nerves,  pa^s- 
iiig  across  the  axilla  to  the  inner  side  of  the  arm. 

The  cavity  of  the  axilla  is  filled  by  a  quantity  of  loose  areolar  tissue,  a  large 
number  of  small  arteries  an<l  veins,  all  of  which  arc,  however,  of  inconsiderable 
?i7e.  and  numeroji"  Ivniphntir  t^binds  :  tlie-e  are  from  ten  to  twelve  in  number,  and 
sjiiiaii  il  chielly  on  the  tlioraeir  >ide  artd  lower  and  back  part  of  this  <iKiee. 

Tile  student  should  aitcirli\civ  consider  tlie  relation  of  the  vessels  and  nerves  in 
the  several  parts  of  the  axilla,  for  it  not  unfrcquently  happens  that  the  surgeon  is 
called  upon  to  extirpate  diseased  glands  or  to  remove  a  tumor  fr m  this  situation. 
Ill  pe)  finntntr  such  an  operation  it  will  be  necessary  to  proceeil  \v;ili  mneli  caution 
in  the  dire<!tion  of  tlie  outer  wall  and  apex  of  the  space,  as  here  tlie  axillary  vessels 
will  be  in  danger  of  being  wounded.  1  oward  the  posterior  wall  it  will  be  neces- 
nuy  to  avoid  tne  subscapular,  dorsalis  scapulae,  and  postetior  circumflex  vessels,  and 
along  the  anterior  wall  the  thoracic  branches.  It  is  only  along  the  inner  or  thoracic 
wall  and  iu  the  centre  of  the  axilkry  cavity  that  there  are  no  vessels  of  any  import* 
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anoe— a  fortaiMte  circnntstance*  for  it  ia  in  this  situation  more  eqieeially  that  tumon 
requiring  removal  are  usually  situated. 


The  Axillary  Artery. 

Tlie  Axillaxy  Artery,  the  contiuuation  ot"  the  subclavian,  commences  at  the 
lower  border  of  the  first  rib  and  terminatt^  at  the  lower  border  of  the  tendon  of 
the  Teres  major  muscle,  where  it  takes  the  name  of  bradiial.  Its  ilir  :s  n  varies 
Vith  tlie  position  of  tbo  linih  :  when  arm  lies  hy  the  side  of  the  chest,  thr  ves- 
i»el  foruis  a  gentle  curve,  the  convexity  being  upward  and  outward ;  when  it  is 
-directed  at  right  angles  with  the  trunk,  the  vessel  is  nearly  straight ;  and  when  it 
is  elevated  still  higher,  the  artery  describes  a  curve,  the  ooneavity  of  which  is 
directed  upwrinl.  At  its  comraen<*ement  the  arterv  is  verv  deeply  situated,  but 
neai'  its  termination  \&  superficial,  being  covered  only  by  the  skin  and  fascia.  The 
description  of  the  relations  of  this  vessel  is  facilitated  by  its  division  into  three 

Enrtions,  the  first  portion  being  that  above  the  Pectorslts  minor,  the  seoond  portion 
ehind.  iiiul  tlie  tliiid  lielow,  that  iiiuscle. 
The  first  portion  of  the  axillary  artery  is  in  relation  in  Jront  with  the  clavic- 
ular portion  of  the  Pectoralis  major^  the  msto^raooid  membrane,  the  Subclavius, 
the  extoriiiil  anterior  thonvrio  lu-rve,  and  the  acroinio-tlioiacie  nnd  co]ihalic  veins ; 
behind^  with  the  first  intercostal  space,  the  corresponding  lnt«  n  t)stnl  muscle,  the 
first  serration  of  the  Scrratus  niagnus,  and  the  posterior  thoracic  nerve;  on  its  uuter 
mde,  with  the  brachial  plexus,  from  which  it  is  separated  by  a  little  cellular  mterval; 
on  its  timer  w  thoracic  side,  with  the  axillary  vein. 

BSLATIONS  OF  TBI  FIRST  PORTIOK  OF  TBB  AXILLABT  ArTBRT. 

In  /Vonf. 
PwtorHlU  miuor. 
CuvUHNNraooio  nmnlwans. 

SiibcIaviuK. 

£xt«rnal  antfrior  tliMrHcir  nerve.  • 
Aeromio-thoracic  and  cepbslic  feina. 

Outer  8^de. 
BiaoiUsl  plexus. 

Behind. 

First  intercostal  robrq  an«I  iutercostal  muscle. 
Fir!*t  .serration  nf  Sormtus  magnua 

I'ostorinr  tlairncii'  norvo- 

The  second  portion  of  the  axillary  artery  lies  behind  the  Pect*»mli8  minor.  It 
is  covered  in  front  by  the  Pectoralis  maior  and  minor  muscles ;  behind  it  is  sep- 
arated from  till'  Subscapularis  by  a  cellular  interval ;  on  the  t»fier  nde  is  the  axil* 
lary  vein.  The  brachial  plexus*  of  nerves  surrounds  the  artery,  and  separates  it 
from  direct  contact  with  the  vein  and  adjacent  muscles. 

Bblatioks  of  TBB  Sbcokd  Portion  of  thb  Axillary  Artbry. 

Pectoralis  major  and  iniour. 


Outer  aide. 
Outer  oord  of  plexus. 


Inner  f^de. 

Axillary  v.  in 

loner  cord  ul'  plozua. 


Behind. 
Snbacspulam. 
Poiterior  cord  of  pleziu.  • 


hmtr  Side, 
Asillaiy  tud. 
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The  third  portion  i»f  the  :ixillary  artery  lies  l»elow  the  Poctorali?  minor.  It  is 
iu  relation  in  front  with  the  lower  part  of  the  Pectorulis  major  above,  being  cov- 
ered only  by  the  integument  Aod  faaci*  below,  where  it  is  crossed  by  the  inner  head 
of  the  inc'Iian  nerve;  behind^  with  the  lower  part  of  the  Siihscupularis  and  the  ten- 
dons of  the  Latissinmf  Horfi  and  Teres  major ;  on  it«  nntrr  mdr.  wirli  tin-  (\ira<-o- 
bracbialia;  on  its  inner  or  thoracic  side,  wiih  liie  axillary  vein.  The  nerves  of  the 
bnehwl  plextts  bear  the  following  relation  to  the  artery  in  this  part  of  its  course : 
on  the  Ot((0r  fuie  are  the  miMlian  nerve  and  the  muiiculo-cutaneous  for  a  !<hort  dis- 
tance; on  the  inner  side,  the  ulnar,  the  internal,  and  lesser  internal  nitaneous 
nerves;  and  belUnd^  the  musculo-.spiral  and  circuiullex,  the  latter  extending  only 
to  the  lower  bordw  of  the  Sabacapalaris  muscle. 

Rblatioks  of  ths  Third  Pobtioit  of  the  Axillary  Artery. 


Int«-gunient  und 
Pectoralia  major. 
Iiuier  bead  or  median  nerve. 

Ouier  Side,  f  \  luiier  Side. 

CoTaoo-brachfalis.  j     A>urif    \         Ulnar  nwT«. 

Median  nerv.>.  yttM poriioo.  J  Inlorna!  cutaneous 

Musculo-cutancous  nerve.  \  i/  Axillary'  veius. 

Behind. 

Subscapulnris. 

Tendons  of  Lsitissimiis  dorsi  and  Tpr««  Itt^or. 
Mu»culo-sptrnl  and  circuniHox  nerves. 

FMuliaritiee.— The  axillary  srtety,  in  about  one  caw  out  of  every  (en,  gives  off  a  lar« 
branch,  trhioh  form«  either  one  of  the  arteriee  of  the  fijream  or  a        mnteular  trunk.   Tn  the 

f)r-l  >'t  ofi-isr-  (Ills  [irtf-rv  is  iimst  fr-^nU'ntly  the  mlTnl  (1  in  '*'').  siiin«?tinies  th>>  ulnar  (1  in  7-), 
ajid  v<:r_y  rarely  the  iiit<"ru-->''<iii>  (1  in  .jOii).  In  the  second  wt  ot  csiM's  tlie  trunk  hits  U'en  found 
to  ftivc  origiD  to  the  Bubsi  Miml  ir,  ciroumHex,  and  profunda  arteries  of  the  arm.  Sometimes  only 
one  oi  the  eircomflex  or  ouo  of  the  profunda  arteries  arose  from  the  trunk.  Iu  these  cases  Uie 
brachial  plexua  surroanded  the  trunk  of  the  bnmehee,  and  not  the  main  vedutel. 

Surencal  Anatomy. — The  student,  hjivinL:  .mr. Tnlly  t^>:!imine<l  the  rehitionj*  of  the  axillary 
artery  in  its  various  parts,  should  now  conside  r  in  whut  situation  ooniftression  of  thi*  vessel  nuiy 
be  most  eu^ilv  I'll'i  .  tid,  and  the  best  position  lur  tin-  application  v(  a  li^aturi-  I"  it  wln-n  ni'i  r^sary. 

CkMZipression  of  the  vessel  w  required  in  the  removal  of  tumors  or  in  amputation  uf  the 
opper  part  of  the  arm;  and  the  only  situation  in  which  this  c^in  l>e  eflectually  made  is  in  the 
lower  part  of  iln  course;  by  .pressing  on  it  in  this  situation  from  within  outward  u^nst  the 
bomcrus  the  circulation  may  be  effectually  arrested. 

The  application  of  a'ligratur©  to  the  axillary  artery  may  ln'  n-'inin  -l  in  <  a>^<  .<  of 
aneurism  of  ihe  up|»ir  part  of  the  brachial ;  and  there  are  only  two  situati  in-  in  which  it  can  be 
secured — viz.  in  the  first  and  in  the  third  parts  of  its  course — for  tlo-  axillary  artery  at  its  central 
part  is  so  deeply  seated,  and  at  the  same  time  so  closely  surrounded  with  rarm:e  nervous  trunks, 
that  the  application  of  alifCatore  to  it  in  that  mtuation  would  he  almoxt  impmrticable. 

In  the  third  part  of  it*i  i  >urso  the  Dprratinn  !■*  mo>t  sirnpl''.  aipi  may  l)e  performed  in  the 
foilowinii  manner:  The  patient  In  iriL'  |tlari-.l  on  a  U-jI.  and  ih><  arm  separat^'d  from  the  side, 
with  tlie  hand  supinated,  the  head  of  tin-  liumeni«  i«  felt  for,  and  an  inci>ion  made  throufrh  the 
integument  orer  it  about  two  inches  in  len^itli,  a  little  nearer  to  the  anterior  than  the  posterior 
fold  of  the  axilla.  After  carefully  diMectinf;  through  the  areolar  tissue  and  fascia,  the  median 
nerve  and  axillary  vein  are  exposed :  the  former  bavin;:  been  displaced  to  the  outer  and  the  lat- 
ter to  the  inner  sj<le  of  the  arm.  the  ellow  bein;;  at  the  same  time  bent,  so  as  to  relax  tlie  struc- 
tures and  facilitate  their  separation,  the  lipuure  may  be  passed  round  the  artery  from  the  ulnar 
to  the  radial  side.  This  portion  of  the  arlt-ry  is  occasionally  crossed  by  a  muscular  slip  derived 
from  the  Latissimos  ilorsi,  which  may  mislead  the  surueon  during  an  operation.  'I'hc  occasional 
existence  of  tliis  muscular  famsiculus' was  spoken  of  in  the  description  of  the  muscles.  It  may 
easilv  be  reoo^rnixed  by  the  transverse  direction  sf  its  fibre*. 

Ihe  first  portion  of  the  axillary  ai  t  rv  may  be  tied  in  c-.i-'^  of  aiK  urism  etu n  a' Iiit;L'  so 
iar  upward  that  a  ligature  cannot  ))C  apj>li«  1  in  the  lower  part  of  its  course.  Xotwithslandiiijj 
tbat  tilis  operation  ban  b<M-n  performed  in  sniin  few  cases,  and  with  success,  it"  performance  is 
attended  with  much  diiiieully  and  danger.  The  student  will  remark  that  in  this  aituatioa  it 
would  be  necessaiT  to  divide  a  thick  muscle,  and,  afWr  separating  the  costo-corsci^d  membrane, 
the  artery  urould  be  exposed  at  the  bottom  of  a  more  or  less  deep  space,  with  the  cephalic  and 
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axillary  veins  in  such  relation  with  it  us  must  render  the  application  of  a  Hfrature  to  this  part  of 
the  vttml  partieiilarly  hnzanlou!<.  Under  such  circuiu8tance»  ife  is  an  ea.-<i«T  and,  at  the  saiM 
time,  more  adviaable  bpcmtioD  to  tie  the  subclavian  artery  id  the  third  part  uf  ii^  i-ourne. 

In  a  ea«n  of  wound  of  the  venteX  the  .i^neral  practice  ofcnttin^;  down  ufion  and  tyini:  it  abore 

and  lifknv  till'  ^vi'iiri'li '1  [.iiint  -1m'Ii!<1  In'  ii<lo|,t.  il  in  mM  i  ;i-r-.. 

CoUatural  Circulatiou  aft^r  Ligature  of  the  Axillary  Artery. — If  the  artery  >>e 
tit'd  al)<>\c  the  (tri;iiii  ofth*'  lU'iimiial  thorueic,  tlu-  eollateral  cireulation  will  he  oarrietl  on  hy  the 
same  branchcii  m  alter  Uie  liirtUurc  of  the  i»utM;lavian  ;  if  at  a  lower  point,  Itctwcen  the  acrontial 
thomcic  and  suhoeapular  artpriPH,  the  latter  remel,  bj  itK  free  anantoinoftes  with  the  other  .«('a(i- 
iilar  arteries,  liran<  h<  H  of  tin-  >tilM:la\ ian.  will  l«e«onie  tht*  ehief  au'-nt  in  ^■arryin!^  on  the  eireuia- 
tioti.  to  which  the  lon^  thoiiu  io.  if  il  he  Im-Iow  the  liL'atnrc.  will  materially  contriluite  hy  its 
jiii!i--tn[iJi»««',H  with  the  intereo-st^l  and  int'^rn:il  inarnni  iry  arteries.  If  th*;  point  inelu(h>tl  in  the 
ligature  be  Inilow  the  ori;:in  of  the  ^uhsoapuiar  artery,  the  anasionioseM  are  leM  free.  Thi-  chief 
ajgeiits  in  restoring  the  t-in-ulation  will  he  the  poste  rior  eircunitlex  hy  its  anaHtomoeex  with  the 
eupTMCUpulAr  and  airroinial  thoraeie  and  with  the  superior  profunda,  and  the  eonwnunieations 
between  the  mibiicapulnr  and  suj>erior  profunda,  whieh  will  h<^  afterward  referred  to  as  perfonn- 
infi  the  !iaine  oififi-  aft<»r  li^.i'ine  r.f  tfn'  lirachial.  The  ea.«ef  in  \s!iic  h  the  ■i],er:itiini  has  fn-en 
pi>rf«rnted  are  few  io  ouiuber,  and  no  puhlinhcd  account  of  di^t^cction  ot  the  collateral  circulation 
aftpears  to  exiat^ 

The  branches  of  the  axillarv  artery  arc 

n.      i  ^  It   ^  i  Superior  Tlioracic. 
From  lit  J^art  •   .  '     .  ,  ,,,, 

i  Acroniiai  I  iioracio. 

f  Subscapular. 
IVom  Sd  Part<  Anterior  Circumflex. 

(  PoBterior  Circumflex. 

The  superior  thoracic  is  a  small  artery  which  arises  from  the  axillary  sep- 
arately, or  !)y  a  common  trunk  with  the  acromial  thoracic.  Running  forward  an<l 
inward  along  the  upper  border  of  the  Pectoralis  minor,  it  passes  between  it  atid 
the  Pectorali:^  major  to  the  side  of  the  chest.  It  sn))plies  these  muscles  and  the 
parictes  of  the  thorax,  anastomosing  with  the  internal  mammary  and  intercostal 
arteries. 

The  aoromial  thoraoio  is  a  short  trunk  which  arises  from  the  lore  part  of  the 

axillary  artery.  Projecting  forward  to  the  upper  border  of  the  Pectoralis  minor, 
it  fliviib's  into  tlirro  set.s  of  branchc.-* — thoraek;  (I'-r^'iiii-tl.  aiirl  di  i  ihUnr;.  The 
tJioracic  branches,  two  or  threti  in  number,  are  distributed  to  the  i^erratus  luagitus 
and  Peetoral  muscles,  anastomosing  with  the  intercostal  branches  of  the  interhal 
mammary.  The  ai  romUil  branches  arc  dirotstcd  outward  toward  tlie  acromion,  sup- 
plyinir  the  Dcltoiil  nm^i-le,  and  ana.stomosing  on  the  KurHice  'if  tlir  :icroini'<n  with 
the  »upnu<capular  ami  po.st«rior  circumflex  arteries.  The  dtuci'tidiny  branch  pa.s$ejj 
in  the  interspace  between  the  Pectoralis  major  and  Deltoid,  accompanying  the  cepbB>- 
lic  Vein  and  iirj-  lioth  miiscles. 

The  longr  thoracic  passes  <lownwarrl  and  inward  along  the  lower  Itorder  of  the 
Pectoralis  ntinor  to  the  si«le  of  the  chest,  .supplying  the  ^^errattit*  magnu.»»,  the  Pec- 
toral muscles,  and  the  mammary  gland,  and  seiidint;  branches  neross  the  axilla  to 
tbi  :i\ill:ir\  l'1  ni  l-  hhI  subscapularist which  anastomose  with  the  internal  mammary 
and  intcrco.stal  arteries. 

The  alar  thoraiaio  is  a  small  branch  whieh  bupj  lies  tiic  glands  and  areolar  tisnw 
of  the  axilla.  Its  place  is  frequently  supplied  by  branches  from  some  of  the  other 
tltor5t<'ic  arteries. 

The  subscapular,  the  largest  brauch  of  the  axillary  artery,  Mri.sc:!  opijosite  the 
lower  border  of  the  Sub^pularis  muscle,  and  passes  downward  and  backward 

along  its  lower  margin  to  the  inferior  angle  of  the  scapula,  where  it  anasjotuoscs 
with  the  post^'vi'ir  scapular.  :<  hr;in<-!(  of  the  tr:ins\ orsalis  colli  froju  the  thyroid  axis 
of  the  .subci:i\  lan.  It  distributes  iManchcss  to  the  inuticles  in  its  neighborhood,  »4id 
gives  oif,  about  an  inch  and  a  half  from  its  orijrin,  a  large  branch,  the  dartoti* 
Siifjmln'  [Fig.  oST,  p.  '>.">!].  which  curves  round  the  inferior  border  of  the  scapula, 
leaving  the  axilla  in  the  interspace  between  the  Teres  minor  above,  the  Ter«s  major 
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1)elow,  anil  tlic  loni;  head  of  the  Tri(«-))s  in  tVont.  Three  braiifhes  or  sets  of 
brunches  arise  fruiu  the  dorsMilis  i>cupuhe :  the  Jirist  enters  the  i»ub»cupulur  t'ussa 
beneftth  the  Subscapnlaru,  whieh  it  sapplies,  anastomoung  with  the  posterior  8Ciq>- 
ular  and  supra-seupular  arteries;  the  xtron-I,  the  trunk  of  the  artery  (dorWu  teap-  • 
ulii),  turns  rmin<l  the  tixillarv  border  of  the  soajtiihi  and  enters  the  infnispinous 
fossa,  where  it  iinastuuioses  with  the  .suprascapular  and  jHJsterior  scjipuhir  arteries; 
and  a  thinl  or  median  branch  is  continued  along  the  axillary  border  of  the  scapula, 
hetwreii  th(<  Teres  major  and  minor,  and  at  the  dorsal  surface  of  the  inferior  angle 
of  the  bone  anastomoses  with  the  |K)sterior  scapular. 

The  circumflex  arteriee  «'in(l  round  the  neck  of  the  humerus.  The  posterior 
eireumJUx  (Fig.  887),  the  larger  of  the  two*  arises  from  the  back  part  of  the  axillary 

Fio.  388.  • 


The  AxUtanr  Arter>-  mid  iu  Bniiche*. 


opposite  the  lower  border  of  the  Snbscapnlaris  mnscle,  and,  passing:  backward  with 

the  circumflex  veins  and  nerve  rhi  iLrh  the  quadrangular  spacf  bounded  bv  the 
Teres  major  and  minor,  the  scapular  liead  of  the  Triceps;.  :in<l  liir  liunicrns.  winds 
touikI  the  neck  of  that  bone  and  is  distributed  to  the  Dclttiid  mu.scle  and  shoulder- 
joint,  anastomosing  with  the  anterior  cirruroflex  and  acromial  thoracic  arteries  and 
with  the  superior  profunda  branch  of  the  brarbial  arterv.  The  niitn  ii>r  <  ir,-mttfl>.r 
{Figs.  387,  '388),  considerably  smaller  than  the  preceilinir.  arises  jn-t  belc.w  that 
vessel  from  the  outer  side  of  the  axillary  arterv.  It  pii.s.ses  hori/.onially  <»Mtward 
beneath  tlic  Coraco-brachialis  and  short  head  of  the  Biceps,  lying  upon  the  fore 
part  of  the  ne(  k  of  the  hunienis.  and  on  n'achin;;  the  })icipital  irroove  ;:ives  (iff  an 
ascending  branch  which  passes  upward  along  the  groove  to  supply  the  head  of  the 
bone  ana  the  shoulder-joint.  The  trunk  of  the  vessel  is  then  continued  outward 
beneath  the  Deltoid,  which  it  supplies,  and  anastomoses  with  the  posterior  circum- 
flex and  acromial  thoracic  arteries. 
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(Fig.  880). 

The  Brachial  Artery  commences  at  the  lower  iiiar;;in  of  the  tendon  of  the 
Teres  major,  aud,  passing  dowa  the  inner  and  anterior  aspict  of  the  arm.  termi- 

uateii  about  half  an  inch  beluw  the 
Fio.  Stt9.  head  of  the  elbow,  where  it  divides 

into  the  radial  and  uhuir  arteries. 

The  direction  of  this  ve^el  is  mark- 
ed by  a  line  drawn  from  the  outer  t^ide 
of  tne  axillary  space  between  the  fohls 
of  the  axilla  ^better,  fnnn  tlit-  inin  fion 
of  the  anterior  and  middle  thuds  of  the 
axilla]  to  a  point  midway  betwera  the 
condyles  of  the  humerus  which  cor- 
responds to  the  depression  alon^  the 
inner  border  of  ilte  Coruco-bruchialis 
and  Biceps  muscles.  In  the  upper 
part  of  iti*  course  the  arterv  lies  inter- 
nal to  the  hunieru!5,  Imt  bebiw  it  is  in 
front  of  that  bone.  [It  very  frequently 
]Mresent8  a  high  bifVircation-~Hi  very  im- 
portant fact.    (Pee  next  ])a<»e.)] 

Kelations. — This  artery  is  sujwr- 
ficial  throughout  it.s  entire  extent,  V)c- 
ing  covered  in  j'r"nf  by  the  intejrunient. 
the  superficial  and  deep  fascia  ;  the  lu- 
cipital  fascia  separateii  it  opposite  the 
elbow  from  the  median  basuic  vein; 
the  median  nerve  crosses  it  at  its  mid- 
dle. Behind,  it  is  .^separated  from  the 
inner  t>ide  of  the  humerus  above  b^ 
the  long  and  inner  heads  of  the  Tri- 
ceps, the  muscido-spiral  nerve  and  su- 
perior profunda  artery  intervening,  and 
from  the  front  of  the  bone  below  by 
the  insertion  of  the  (*oraco-brachialis 
nnisclc  and  by  the  Hracbialis  iiiiliciis. 
By  its  outer  side  it  is  iu  relatiou  witli 
the  commencement  of  the  median  nerve 
and  the  Coraco-brachialis  and  Biceps 
muscles,  which  slifrbtly  overlap  ilie  ar- 
tery'. By  it;i  iitiwr  ttide  its  upper  half 
is  ra  relation  with  the  internal  cutane- 
ous and  ulnar  nerves,  its  low  er  half 
with  the  median  nerve.    The  basilic 

iuc bunstcHi  AiMtuniy uf  u>«  BnctiiiU  Artery.  ^^in  lies  ou  the  inner  hide  of  the  ar- 

tery, but  is  separated  from  it  in  the 

lower  part  of  the  arm  by  the  deep  fascia.  It  is  accompanied  by  two  vense  conutes, 
which  lie  in  clo>e  contact  w  ith  the  artery,  being  connected  together  at  intervals  by 
short  trunsver:f>u  commuuicatiug  bruuches. 


Mafia 


Digitized  by  Google 


BRACHIAL  ARTERY. 


559 


Plah  op  the  Relations  of  the  Brachial  Artery. 

Ii)ti>KUiiient  and  fiL-tciai. 

Bicipital  fitfcia,  median  banlic  veio. 

Median  aer? e. 


Outer  Side. 

Median  norve  ^ulfOve). 

Coraco-bracbialu}. 

Bieepa. 


bmer  Sidr. 

Internal  l-uumioouh  and  ulnar  aerve. 
Median  ucrvu  (bc>luw). 
Baailie  Ycin. 


Behind. 

TricppK. 

Mu8culo-«pirul  n«*rve. 
Superior  profunda  arteij. 
Coraco-brach  i  a  I  i 
Brachialis  anucutt. 


Bend  op  the  Elbow. 

At  the  bend  of  the  elbow  the  brachial  artery  sinks  <leeply  into  a  trian^^ilar  inter- 
val, the  base  of  which  is  directed  upward  toward  the  humerus,  and  the  side.s  of  which 
are  bounded  externally  by  the  Supinator  longus,  internally  by  the  I*ronator  radii 
teres;  its  floor  is  formed  by  the  Brachi«lis  antieus  ftnd  Supinator  brevis.  This 
8jKiCf'  contains  the  brachial  artery  with  its  acronipnnyin;:  veins,  rlic  nulinl  and  ulnar 
arteries,  the  median  and  musuulo-iipiral  nerves,  and  liie  tendon  of  the  liiceps.  The 
brachial  artery  occupies  the  middle  tine  of  this  space,  and  divides  uppusit^;  the  neck 
of  the  radius  into  tlie  radial  and  ulnar  arteries ;  it  is  covered  in  front  by  the  integ* 
nniont.  the  superficiitl  fa.<ri;i,  and  the  incdian  basilic  vein,  the  w'm  beino;  separateil 
from  direct  contact  with  the  artery  by  the  bicipitul  \  behind,  it  liei^  on  the  Bra- 
chialis  anticus,  which  separates  it  from  the  elbow-joint.  The  median  nerve  lies  on 
the  inner  side  of  the  artery,  but  separated  from  it  below  by  an  interval  of  half  an 
inch  and  by  tlie  coronoid  head  of  the  Pronator  radii  teres.  The  tendon  of  the 
Biceps  lies  to  the  outer  side  of  the  space,  and  the  musculo-spiral  nerve  still 
more  externally  lying  upon  the  Supinator  brevis  and  partly  ooncealed  by  the 
Snpinator  longos. 

Peculiarities  of  tho  Artery  as  reg'ards  ita  Course.— The  brarhia!  urtory.  aecom- 
DMUcd  by  the  lueilian  nervf,  may  leave  the  inner  l>ord«'r  of  thr  Biffp«i  nnd  dewond  toward  the 
uiner  condyle  of  the  humGru!^,  where  it  unualiyeurvcH  muiKl  a  iirmuiiK  n.  --  of  t>onc,  to  which  it  n 
connected  by  a  fibrous  band  ;  it  then  inclinea  outward,  bonoatli  or  thron>;h  the  8ub«tanec  uf  the 
t'ronator  tere^  muscle,  to  tho  bend  of  the  elbow.  The  variation  b«ar»  considerable  aualugv-  with 
ttie  uurnial  condition  of  tli<'  art-ry  in  some  of  the  Camivora:  it  has  been  referred  to  al)ove  in  the 
deflvription  of  the  humerus  (p.  IW). 

JUi  rOffards  its  Division. — Occa.sic»nally  the  artery  is  divide*!  for  a  short  <iistani-o  at  it* 
upper  ^art  into  two  trunks,  which  are  united  above  and  below.  A  similar  peculiarity  occurs  in 
the  main  TCMel  of  the  lower  limb. 

The  |i^iiiit  i>r  Mfun  iifiiiii  may  be  above  or  b(- In w  thi-  ii>ii:it  |i<iiiit.  tli«'  rniiin  r  conilition  l>einjr 
bv  litr  tl»e  inOf.t  tii  quciit.  Util  of  4.S1  exuuiinatron!)  rf  nr.ii  .l  iiv  Mr.  l^iiaiii.  some  niaile  on  the 
right,  and  some  on  the  left  side  of  the  Jioily,  in  .'iSO  thi  art-  ry  liiluroateil  in  it*  normal  position, 
in  i  ca«e  only  was  the  place  of  division  lower  than  usual,  being  two  or  three  inches  below  the 
elbow-joint.  "  In  94  eases  out  of  4S1,  or  about  1  in  S|,  there  were  two  artertee  instead  of  one  in 
some  part  or  in  the  whole  of  the  arm." 

Tlicre  appears,  however.  U)  l>e  uo  rorrexpfrndence  between  the  arteries  of  the  two  arms  with 
ref«p<H't  to  their  irrejiular  llivi^ion,  for  in  til  boilies  it  occurred  on  one  !<ide  only  in  43 :  on  both 
sides  in  diOerent  [K)«itinns  in  I'-i  ;  on  Ijoth  t^ides  iu  tlie  same  iK>siti<>n  in  5. 

The  point  of  bifurcation  takes  place  at  different  partn  of  the  arm.  f^inc  VK»t  fre^ineiit  in  the 
upper  |Kirt.  lenw  fo  in  the  lower  part,  and  lea«tt  so  In  the  middle,  the  most  usual  point  for  the 
application  of  a  ligature;  under  any  of  theJie  eireunu«t«npes  two  lartre  arteries  would  be  found  in 
till'  inii  iii-ti':ii|  -d"  one.  The  most  fre<|uent(in  three  our  nf  fntir)  of  thes^-  |..(iili:iriti<'-  i>  tl>'-  \i\zh 
division  ol  the  radial.  That  artery  often  arises  from  the  inner  side  of  the  Itrtu  hial  anil  rum* 
parallel  with  the  main  trunk  tO  the  elbow,  where  it  crosses  it,  lying  beneath  the  Inscia;  or  it 
may  perforate  the  fascia  and  pass  over  the  artery  immediately  beneath  the  integument. 

The  ulnar  sometimes  ariaefl  oom  the  brachial  hVl*  "p.  and  then  occasionally  leaves  that  ves- 
sel at  the  lower  part  of  the  arm  and  descends  toward  the  inner  condyle.  In  the  fbrearm  it  gen* 
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erallj  lies  beneath  the  deep  faaoia,  sapfrficinl  u>  the  Flexor  muscles,  occa><ionally  Itetweea  the 
int(>;:unient  and  deep  foecis,  and  reiy  rarely  l>cn«>uth  the  Flexor  muwle^. 

'I'lie  ioteroweous  artery  sometiineD  aritR's  from  the  upper  part  of  the  brachial  or  axillary:  a* 
it  jia-iw'S  down  the  arm  it  liva  U'hiud  the  luuin  trunk,  and  at  the  bend  of  the  elbow  repainti  iti 
uauiil  I'osition. 

In  iMJUie  uai(e«  oflii^h  divi.sion  of  the  ru  liul  tlw  reuialnin|r  trunk  (ulnar  inleroHSCOUh)  ocvaetion- 
ally  paaaea,  together  with  the  median  nerve,  along  the  inner  iiiar>:in  of  the  arm  to  the  inoer  con- 
dyle, and  tiien,  pamtng  from  within  outward,  beneath  or  through  the  Prooator  teree,  regaina  it» 
nftual  poaition  at  the  bund  of  the  elbow. 

Ooejwionally  tin-  twn  arteries  r.  ]irfs,iitiiiL'  tin'  Lrwhial  are  conneettd  at  the  bend  of  the  elhoir 
by  a  short  trun^vcr^u  braneh,  and  are  even  euiii<  time?  reunited. 

Sometimes  long  slender  veeeels,  mm  aherraiift't,  eonneet  the  hraehial  or  axillary  arterie."*  with 
one  of  the  arteries  of  the  forearm  or  a  branch  from  them.   These  veaaela  usually  join  the  radial. 

VarletieB  In  Husoular  Itolatioiis.^The  braehMl  arter;  ia  occaaioua'lly  eoncealed.  in 
some  ^artof  its  ctinrs.  .  Uv  muscular  or  tendinous  .slip«derived  fW>m  the Comco^braehialiay  Biccpa, 
Braelualis  amicus,  uml  l^'ronator  ra«Jii  teres  muscles. 

Surgical  Anatomy. — ('oiiii>r<'^~i>ni  of  the  hraehial  arti^rv  is  required  in  rit  f  inimta- 
tion  and  some  other  operations  in  the  arm  and  forearm  ;-and  it  will  be  obetrrvetl  that  it  uiuy  be 
effected  in  almost  any  T>art  of  the  »:our**e  of  the  artery.  If  pressure  is  made  in  the  upper  part  of 
the  limb,  it  should  he  directed  from  within  outward ;  and  it  in  the  lower  part,  from  before  back* 
ward,  as  the  artery  lies  on  the  inner  side  of  the  humerus  alK)ve  and  in  front  of  it  below.  The 
most  fuvor;i}>le  situatiim  is  in'iir  the  in>>Tti'in  of  tli<'  ' 'i ■raco-braehinli'*. 

The  anplicatiuu  of  a  li^jature  to  the  brachial  artery  may  lie  retiuired  in  cim*»  ol"  wound  of  the 
veaael  and  in  some  eases  of  wound  of  the  palmir  MtMI.  It  is  alto  jtometimes  necessary  iu  Cttees 
4)f  aneariam  of  the  brachial,  the  radial,  ulnar^  or  interoaneous  arteries.  ^  The  artery  may  1m 
aecnred  in'any  part  of  ita  course.  The  ehtvF  guidea  in  determining  poeition  are  the  Rarfiioe> 
nmrkin^'N  iiroihn  rd  liy  t!ie  iTuifr  inarpin  of  the  Coraco-brachialis  and  lln  i  jts.  tb>-  kiii>\Mi  (  ■•urse 
of  the  vt\>?vl.  and  its  pulsation,  which  should  Ih?  carefully  felt  for  b<  iMre  any  MjaruUun  i--  jier- 
fornied.  as  the  ves.>M>l  occattionally  deviates  from  its  usual  position  in  the  arm.  In  whutexer  sit- 
uation the  operation  ia  performed,  great  care  ia  necessary,  on  account  of  the  extreme  thinueaa  of 
the  parts  covering  the  artery  and  the  intimate  connection  which  the  veaeel  baa  tiiron^out  ita 
whole  course  with  important  nerv(>s  and  veins.  Sometimes  a  thin  laver  of  muscular  fibre  is  met 
with  coneealinp  tJio  artery;  if  sni  b  it  tli<*  ease,  it  must  b»'  cut  across  in  order  Ui  expose  the  vessel. 

In  the  upper  third  of  the  arm  tin  artery  may  be  exposed  in  the  following  manner: 
The  patient  l>einn  plaeod  horizontally  upon  a  table,  the  affected  should  l  o  nH-std  from  the 
aide  and  the  hand  snpinated.  Ad  incision  altout  two  inches  in  i>  ti_'tli  -bnuM  )m'  mad"  on  the 
ulnar  side  of  the  Coraco-braehialis  muscle,  and  the  subjacent  fast^'ia  cautiously  divided,  so  lus  to 
axoid  wounding  the  internal  cutanwms  nene  or  basilic  vein,  which  sometimes  runs  on  the  sur- 
face of  the  artery  as  high  as  the  axilla.  1  Im'  la.-cia  having  been  divided,  it  slmuld  ]»'  n  ini  nilsTed 
that  the  ulnar  and  internal  cutaneou.-*  m  rv<  s  lie  on  the  iuner  side  of  the  artery,  the  ni<'<lian  on 
tlie  outer  mde,  the  latter  nerve  being  occ^Moiially  superficial  to  the  arter^y  in  this  situation,  and 
that  the  vena;  comitea  are  aUo  in  relation  with  t£ie  resaal,  one  on  either  aide.  These  being  eare- 
fttllv  Kt'|iarated,  the  aneuriam^needle  should  be  passed  round  the  artery  from  the  ulnar  to  the 
ndlid  sidi.'. 

Il  twi)  iirttries  are  present  in  the  aria  in  « (iiisi'<juenee  of  a  high  division,  they  ar«'  usually 
placed  side  by  side;  and  if  they  are  exposinl  in  uii  <ij»erati<m,  the  surgeon  should  endeavor  to 
ascertain,  by  alternately  pressing  on  each  vessel,  which  of  the  two  communicates  with  the  wound 
or  aneurism,  when  a  ligature  may  be  applied  accordingly ;  or  if  pulsation  ov  hemorrhage  ceasca 

only  when  both  vessels  are  eompres.-<  il.  Knth  vessels  may  lie  tied,  as  it  may  ba  eOUCluded  that 
the  two  eomniunicate  alxive  the  seat  ol  disease  or  are  reunited. 

It  should  also  be  n-membered  that  two  arteries  may  be  prtM-nt  in  the  arm  in  a  case  of 
lii;rh  division,  and  that  one  of  these  may  be  found  aluitg  Ui*'  inner  intermuscular  septutu,  in  a 
line  toward  the  inner  condyle  of  the  humerus  or  in  the  usual  position  of  the  brachild,  but  deeply 
phi(*ed  benciith  the  common  trunk:  a  knowle<lge  of  these  lat-ts  will  suggest  the  precautions 
necessary  in  every  ease  and  indicate  the  measures  to  !«•  adopteil  when  unonialick  are  nu't  with. 

In  the  middle  of  the  arm  th''  l^rarliial  arti  i  \  mas  1h' cxpojx  d  l.y  making  an  im  iM.m  along 
the  inner  margin  of  the  Bicep^i  mii><  1.  Tlie  lur*  arm  l»'iiig  bene  ^o  as  to  ndas  ilii  niuscl»\  it 
ahduld  be  drawn  slightly  aside,  and,  the  ru.-oia  being  carefully  dividet).  the  hm  iiaii  nerve  will  be 
exposed  lying  upon  die  artery  (sometimes  beneath) ;  this  being  drawn  inward  and  the  muscle  oiU> 
ward,  the  aH«ry  should  be  separated  from  its  accompanying  veins  and  »eeared.  In  this  aituation 
till'  inferior  runda  may  1  -  ini-i.ik.  n  for  the  main  trunk,  especially  if  enlarired,  from  the  r«>|. 
lateral  circululioii  having  bet:»iHM'  >'.>tai>lished  :  this  may  Iw  avoided  by  directing  the  incision 
externally  toward  the  Uice|M,  nither  than  inward  or  backward  towunl  the  Tri44ps. 

The  lower  part  of  the  braobial  artery  is  of  extreme  interest  in  aaurptical  point  «r 
view,  on  aoeonntof  the  relation  which  it  bears  to  the  veins  most  comnirioly  opened  tn  reneeeetioft. 

or  these  ve».sels,  the  ivi'  diaii  f'a-*ilic  \a  tin-  1  iri.  -t  imd  most  prominent,  und  conse(|«ently  the  on., 
usiiiilly  selected  for  iIk'  upctauon.  It  shuul  i  l»c  reniemhereil  that  this  vein  runs  parallel  uith 
the  brachial  artery,  from  which  it  is  sepurated  by  the  bicipital  fa.ncia.  and  that  can-  should  be 
taken  in  opening  tbe  vein  not  to  carry  the  in<-ision  tor>  deeply,  so  as  to  endanger  the  artery, 

'  bee  Strathen'a  AmdamicBi  and  PhgnUJogieai  OlmenoiiMu. 
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Ck>llateral  Oiroulation. — Alkr  the  application  of  a  lij^ure  to  the  bmchial  arterjr  in  ttic 
upper  third  of  the  arm,  the  etreulation  ir  carried  on  hy  branches  fttm  the  circumflex  and  «iuh- 

soapular  :irti  rI"r-<.  ana>t<Hnnsini;  with  nscfndinj;  brnnf  fu's  frniii  tho  stijicrior  prcrunda.  If  tlx? 
bnuihtal  is  tied  beUnr  the  origin  of  the  profunda  arteries,  the  circulation  is  maintained  by  the 
bnuBohesof  theprofondtc  ann^tomot^insr  with  the  recurrent  radial,  ulnar,  and  interoMieous  arte- 
riea.    In  two  cajH-s  describe*!  I>y  Mr.  Soudi.'  in  \\  hich  the  liracliial  iirtfry  had  \ywn  tifd  sometime 

SreriouHly,  in  one  "a  Ion;r  pnrtiDn  nl"  the  arury  had  been  olilitcrat.  cl,  and  8ct»  of  vessels  are 
eeeendin^  on  either  aide  from  alxnt-  tlit-  oMiteration,  to  be  n k  ivcii  into  others,  which  ascend 
in  a  similar  nmnnfr  fmrn  1)*'lt)W  it.  In  the  other  thf  "p'-ration  is  les.**  rTt^nsivp.  and  a  single 
curved  artery  aliM:tut  w  \>\^  ua  a  crow>quiil  paases  from  the  upper  to  the  lower  open  part  of  the 
•rtety," 

The  branches  of  the  hraehial  artery  are  the 

Superior  Pr«jiunda.  Inferior  Profunda. 

Nutrient  Artery.  Anastomotica  magna. 

MttBCttlar. 

The  Buperior  proftmda  arises  from  the  inner  and  back  part  of  the  brachial, 

ju.«»t  l)elow  the  lower  border  of  the  Teres  major,  and  passes  backward  to  the  inter- 
val between  tlio  onter  and  inner  heads  of  tJie  Triceps  mu.scle,  aconmpjinied  by  the 
musculo-spiral  nerve;  it  winds  round  the  l)iu  k  part  of  the  shaft  of  the  hTirnenis  in 
the  spiral  groove  between  the  Trit'e]»s  and  the  bone,  pierces  the  exLcrna,!  iutcruius- 
cular  septum,  and  descends  to  the  space  between  the  brachialis  anticns  and  Supina- 
tor longus,  where  it  anastomo.ses  with  the  recurrent  branch  of  the  radial  artery.  It 
supplies  the  Deltoid,  Conuo  Vn-ieliialls,  and  Triceps  muscles.  Xcnr  its  rommenee- 
ment  it  seud.s  ofl'  a  hranch  Aviiich  passes  upward  between  the  external  an<l  long 
heads  of  the  Triceps  muscle  to  anastomose  with  the  posterior  circumflex  ;  and 
whilst  in  the  groove  between  the  Tricens  and  the  hone  it  j!:ive8  off  the  posterior 
artiettlar  artery,  which  descends  perpenaicularly  hetweeti  tlie  Triceps  and  the  bone, 
accompanied  liv  the  norvo  to  the  Anconeus  muscle,  to  the  hack  j)art  of  the  elbow- 
joint,  wliere  if  anastomoses  witii  the  interosseous  leeurreiit  hraiieii,  and  on  the  inner 
«ide  of  the  arm  witli  tlie  posterior  ulnar  recurrent  and  with  the  anaj<tomotica  magna 
and  inferior  profunda  (Fig.  392). 

The  nutrient  artery  of  the  shaft  of  the  humerus  arises  from  the  brachial  about 
tlie  middle  nf  the  arm.  Passing  downward,  it  enters  the  nutrient  canal  of  that  bone 
near  the  insertion  of  the  roraeo-bnichialis  muscle. 

The  inferior  profunda,  ot'  small  size,  arises  from  the  brncliial  a  little  below  the 
middle  of  the  arm  ;  piercing  the  internal  intermuscular  septum,  it  descends  on  the 
snrfiMK  of  the  inner  head  of  the  Triceps  muscle  to  the  space  between  the  inner  con- 
dyle and  olecranon,  accompanied  by  the  ulnar  nerve,  and  terminates  by  anastomos- 
it);:  uith  the  posterior  ulnar  recurrent  an<l  anastomotica  magna.  It  also  supplies  a 
branch  to  the  front  of  the  internal  condyle,  which  auastomoi»e;»  with  the  anterior 
ulnar  recurrent. 

The  anastomotica  magna  arises  from  the  brachial  about  two  inches  above  the 

elbow-joint.  It  passes  transversely  inward  upon  the  Brachialis  anticiis,  and,  piercing 
the  internal  intermuscular  .septum,  winds  round  the  hack  part  of  the  humerus  between 
the  Tricejjs  and  tlie  bone,  forming  an  arch  above  the  olecranon  fos.sa  by  its  junction 
with  the  posterior  articular  branch  of  the  superior  profunda.  As  this  vessel  lies 
on  the  Brachialis  anticus,  branches  ascend  to  join  the  inferior  profunda,  and 
some  descend  in  front  of  the  inner  condyle  to  anastomose  with  the  anterior  ulnar 
reenrrent.  Behind  the  internal  condyle  an  offset  is  ^jiven  off  which  ana.stomoses 
with  the  inferior  profunda  and  posterior  ulnar  recurrent  arteries  and  supplies  the 
Triceps. 

The  muaoular  are  three  or  four  large  branches  which  are  distributed  to  the 
muscles  in  the  course  of  the  artery.  They  supply  the  Coraco-brachialis,  Biceps, 
and  Brachialis  anticus  muscles. 

'  CMIfL^*  Surgerif,  vol  ii  ji.  P«'e  also  White's  encravinK,  relVrrc.!  to  by  Mr.  Si.iitli,  nf  the 

xn.a>iotii(isins;  branches  atler  ligature  of  the  brachial,  in  While'«  Otxet  in  Surgtr^.'  Porta  also  gives  a 
COM!  (with  drawings)  of  the  drcuistioii  after  UgRtore  of  both  Inadiial  and  ntlial  {AUtroMimS  Ai/o- 
Utgiekt  delle  ArUrie), 

3« 
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Thtt  AoMtomodfl  aroimd  tiie  Elbow-Joiat  (Fig.  392,  p.  568). — The  vessels 

enjra«;p<l  in  thi«  !»n>i>*t«)raosis  may  ho  conveniently  diviilcd  intn  those  situated  in  finpt 
and  behind  the  internal  and  external  condyles.  The  hmnches  anatstoiuosiug  in  front 
of  tbe  internal  condyle  are  the  anastomotica  magna,  the  anterior  ulnar  recurrent,  and 
the  anterior  terminal  hranch  of  the  inferior  profunda.  Tlmse  behind  the  internal 
condyle  are  the  ana.stoniotini  magna,  the  po.>«terior  ulnar  recurrent,  and  the  poste- 
rior terminal  branch  of  the  inferior  profuntla.  The  branches  anastomosing  in  front 
of  the  external  condyle  are  the  radial  recurrent  and  the  termination  of  the  su{)erior 
profunda.  Tliosc  luliind  the  fxtcrnal  condylp  (porhaps  mnrc  properly  div^t^riVicd  :i> 
being  situated  between  the  external  condyle  und  the  olecranon)  are  the  una&toinotica 
magna,  the  interoaaeotts  recurrent,  and  the  posterior  aitieular  branch  of  tbe  superior 
profun(hi.  There  is  also  a  large  arch  of  anaatomoms  aboVe  tbe  olecranon  formed  by 
tlx-  interos.<:eous  recurrent  joining  with  the  anaatomotica  magna  and  posterior  ubar 
recurrent  (Fig.  392). 

From  this  description  it  will  be  observed  that  the  anaatomotica  magna  is  the 
vessel  most  engaged,  the  only  p;irt  (>r  the  anastomosis  in  which  it  is  not  employed 
being  that  m  front  of  the  external  condyle. 

Radial  Artery. 

Tbe  Radial  Artery  appears,  from  its  direction,  to  be  the  continuati(»n  of  the 
brachial,  but  in  size  it  is  smaller  than  the  ulnar.    It  commences  at  the  bifurcation 

of  the  brachial,  just  below  the  bend  of  the  elbow,  and  pa?srs  along  the  radial  side 
of  tlic  fnrt'jirin  to  the  \vri«t ;  it  then  winds  backward,  rouiiil  llu'  oritcr  side  of  the 
carpus,  heneiuh  the  extens«jr  tendons  of  the  thumb,  and  finally  |»a.«*.«es  forward, 
between  tbe  two  heads  of  the  first  Dorsal  interosseous  muscle,  into  the  nalm  of  the 
hand,  where  it  cross<  s  the  metacarpal  bones  to  the  ulnar  border  of  tlie  hand  to 
form  the  deep  pjilmar  arch.  At  its  termination  it  ino.sculates  with  the  •lecp 
branch  of  the  ulnar  artery.  The  relations  of  this  vessel  may  thus  he  conve- 
niently divide<l  into  three  parts — via.  in  the  forearm,  at  the  back  of  the  wrist, 
ami  in  tlic  hand. 

Kkl.ations. — In  the  forearm  this  vessel  extend.s  from  opposite  the  neck  of  the 
radius  to  the  fore  part  of  tbe  styloid  process,  l)eing  placed  to  the  intiw  side  of  the 
shaft  of  the  bone  above,  and  in  front  of  it  below.  It  is  superficial  tiirniighottt  its 
entire  extent,  being  covered  by  tlio  integument,  the  superficial  and  deep  fM^ciw, 
and  slightly  overlapped  above  by  the  Supinator  longus.  In  its  course  downward 
it  lies  upon  the  tendon  of  tbe  Biceps,  tbe  Supinator  brevis.  the  radial  origin  of 
the  Flexor  subliiiiis  digitonnn.  the  Pronator  radii  teres,  the  Flexor  longus  jwllicis. 
the  Pronator  quadratu.'*.  and  the  lower  extrcmhv  of  thr«  mdius.  In  the  upper  third 
of  its  course  it  litst  between  the  Supinator  longus  and  the  Pronator  radii  teres;  m 
in  its  lower  two-thirds,  between  tbe  tendons  of  the  Supinator  longus  and  the  Flexor 
carpi  radialis.  The  radial  nerve  lies  along  the  outer  side  of  the  artery  in  the  niid- 
dle  third  of  its  course,  and  .«onie  filaments  of  the  niu.'<culo-cutaneou»  nerve,  after 
piercing  the  deep  fa.<cia,  run  along  the  lower  part  of  the  artery  as  it  winds  around 
the  wrist.  The  vessel  is  accompanied  by  venic  comites  throughout  its  whole  course. 
[An  ensv  nilr  bv  wliich  to  remember  the  relations  of  the  ,nteri«'^  ihtvcs  nf  the 
forearm  and  leg  is  this :  The  radial  nerve  liea  to  the  radial  aide  of  the  radial  artery  ; 
tbe  ufif ar  nrnv  lies  to  the  ulnar  nde  of  the  ufnar  artery;  the  tibiai  nervtrs  (anterior 
and  posterior)  lie  to  the  fihular  xidr  of  the  arterie$ — t.  e.  reverse  the  extrem- 
ity (if  tbi«  expreisiitti  >te  allowabl<  \  ;iim1  ilie  nilo  i«  reversed.  In  the  lower  part 
of  the  anterior  tibial  and  the  extreme  upper  part  of  the  p<jsterior  tibial  the  rule  is 
not  reversed.] 
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Pla5  op  thb  RbIiATIokb  of  thb  Radial  Artbrt  in  thb  Forbabh. 

Integument.  sup<  rSeUd  ami  deep  fimutt. 

Supinator  longux. 

huter  Side.  f  fito^x    \  0«/«r  A'eJe. 

Pronator  radii  tt'res.  I    fiJjJJmL    )  Supinator  lun;;us. 

Flexur  carpi  radiaii».  y  J  Radial  nerve  (middle  third). 

Behind. 

Tendon  of  Bioejpa. 
Sapinator  brevM. 

Fh'xiir  -uliliiiiis  iligitorum. 
Pronator  radii  t*?re8. 
Flexor  longus  pollide. 
Pronator  quadntos. 
Radius. 

At  the  wrist,  as  it  winds  around  the  outer  side  of  the  carpus  firm  the  styloi«i 
process  to  the  first  interosseous  space,  it  lies  upon  the  external  lateral  ligament, 
and  then  upon  the  scaphoid  bone  and  trapezium,  being  covered  bv  the  extensor 
tendons  of  the  thumb,  subcutaneous  vein's,  smiu'  fil;iint  iits  of  the  raffial  nerve,  and 
the  integument.  It  is  accompanied  by  two  veins  and  a  filament  of  the  musculo- 
catftneott9  nerv^. 

In  the  hand  it  p  isses  from  the  upper  end  of  the  first  ittteroeseOttS  space,  between 
tlu'  Ik  juIs  uf  the  Abductor  ind'u  is  or  first  Dorsal  interosseous  muscle,  tranf:vorselv 
across  the  palm  to  the  base  of  the  metacarpal  bone  of  the  little  finger,  where  it 
inoMiulates  with  the  communicating  branch  m>m  the  ulnar  aHery,  forming  the  deep 
palmar  arch.  It  lies  upon  the  carpal  extremities  of  the  metacarpal  bones  an<l  the 
InterossfM  musMiles,  beins  covered  bv  the  flexor  tendons  of  the  fingers,  the  Lumbri- 
cales,  the  Uppoueus  and  Flexor  brevis  miiumi  digiti,  and  the  Flexor  brevis  poUicis. 
Alongside  of  it  u  the  deep  branch  of  the  ulnar  nwTO,  but  running  in  the  opposite 
direction ;  that  is  to  say,  trom  within  outward. 

Peculiaritlee. — The  origin  of  the  radial  artery,  oocordinp  to  Qninn,  ia,  in  nearly  one  rose  in 
eight,  higher  than  tinial,  more  frequently  arising  from  the  axillary  or  upper  part  of  the  brachial 
than  (nm  the  lower  part  of  thi«  Teseel.   The  variations  in  the  position  of  this  tbssbI  in  the  arm 

and  ut  th<*  bend  of  tho  elltow  Ikim'  Ix  cn  alrendy  mentioned.  In  the  fun-, inn  i(  ■loviates  le»»  frt»- 
quentlv  from  it^  {to.nition  than  ih«!  ulniir.  It  hm  bt'en  found  lying  over  the  i.is<'ia.  insteml  of 
bcneat)i  it.  It  haj*  also  l»een  ol>scrve<l  on  the  Hurface  of  the  .Supinator  hnigus.  instejid  of  along 
its  inner  border :  and  in  taming  round  the  wiist  it  has  been  seen  lying  over  instead  of  beneath 
the  extensor  tendons. 

Surreal  Anatomy. — The  operaticm  of  tyinz  the  rmlial  art'Tv  is  rr'|iiir>^.|  in  <  a-^os  nf 
wounds  either  of  it«  trunk  or  in  xome  of  its  l>ranehoR  or  for  nneuri-m  .  ati  l  it  w  ill  bo  uhm  rviti 
that  the  vessel  may  be  ex|t()s*>i|  in  any  jiai  t  nf  its  course  tlniniirli  tin'  r.>ri  iriii  \vitln)utthe  division 
of  aojr  muavuiar  fibres.  The  op4*ration  in  tlie  middle  or  inferior  thinl  vf  tho  foreuru  is  easily 
perlbrmed;  but  in  the  up)><>r  tnini,  near  the  ell>ow,  it  is  attended  with  some  difficulty,  from  the 
greater  depth  of  the  vessel  and  from  iln  being  overlappt'd  by  the  Supinator  lonirus  muscle. 

To  tie  the  artery  in  the  ujiper  thinl,  an  incriHion  three  inches  in  length  should  be  ma«le  through 
tin-  inic^unn-iit  iti  u  line  drawn  fVnin  the  centre  of  the  bend  of  die  t  ltniw  tn  tlir  Iront  'if  the 
styloid  piMci'ss  (if  thf>  radius,  avoiding  the  branches  of  the  meilian  vein  ;  the  fascia  of  the  arm 
lueiog  djviil<'.l  ami  till'  Supinator  loogttS  drawn  a  little  outwani,  the  artery  will  he  expi>Hc<l.  The 
vena  coniiiea  should  be  carefuUj  separated  irom  the  vessel  and  the  ligature  passed  from  the 
radial  to  the  atm^  side. 

In  the  middle  third  of  tin-  rnrcarm  the  art-  ry  may  Vn^  exposed  by  makinii  an  incision  of  simi- 
lar length  on  Uie  inner  margin  of  the  Supinator  longus.  In  tliis  situation  radial  nerve  lies 
in  close  relation  with  the  outer  side  of  the  artery,  and  shonldf  a«  vretl  as  the  veins,  be  carefiiUy 
avoided. 

In  the  lower  ^ird  the  artery  is  easily  secured  by  diridinK  the  Integument  and  fasda  in  the 
interval  between  the  tendotts  of  the  Supinator  longos  and  Flexor  carpi  mdialis  muscles. 

♦ 

The  branches  of  the  nidial  artery  may  be  divided  into  three  groups,  correspond- 
ing with  the  three  regions  in  which  the  vessel  is  situated: 
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r  Radial  R«ciirreiit.  T  PoBtMior  Carpsl. 

In  the      \  Mii>ciiliir.  Wnat   '  ^^''^•""^''P"^ 
Formrm.  1  Superticialis  volco.  "  \  Dorsales  poUkis. 

[^Anterior  Carpal.  Dorealis  iudicis. 

rPrinceps  poUicb. 

Hand  \  indicis. 
I  Perforating. 

^  Interossfous. 

The  radial  recurrent  w  given  oft"  immediately  below  tbe  elbow.  It  Hi^rendH 
between  the  branches  of  the  musculo-spiral  nerve  lying  on  the  Supinator  brcvis. 
and  then  between  the  Supinator  longiia  and  BrachiHlis  unticus.  .supplying  the^  mus- 
cles and  the  elbow^joint  and  aoafltomodng  with  the  terminal  branches  of  the  saperior 
profunda. 

The  muaoalar  branohoa  are  distributed  to  the  muscles  on  the  radial  side  of  the 

forearm. 

The  superflcialia  volae  Hrises  from  the  radial  artorv  jitj^t  wlu  ic  fltis  ves.>*cl  is  about 
to  wind  round  the  wrist.  Running  forward,  it  pu.«»se3  between  tiie  muscles  of  the 
thumb,  which  it  supplies,  and  sometimes  anastomoses  with  the  termination  of  the 
ulnar  artery,  completing  the  superficial  palmar  arch.  This  vessel  vnriesi  considcnildy 
in  8ize;  usually  it  '\»  very  small,  nnd  terminates  in  tbe  muscles  of  the  thumb;  some- 
times  it  is  as  large  as  the  continuation  of  the  radial. 

The  carpal  branchee  supply  the  joints  of  the  wrist.  Tlie  (interior  earjxit  is  a 
piniill  vo><<  l  wliich  arisc.H  from  tbe  radial  artorv  near  tbe  lower  border  of  the  Prona- 
tor quadratus,  and,  running  inward  in  front  of  the  radius,  anastomosis  with  the 
anterior  carpal  branch  of  the  ulnar  artery.  From  the  arch  thus  formed  branches 
dcjicend  to  suppl}'  the  articulations  of  tlie  wrist. 

'I'lit>  posterior  carpal  is  a  sni  !!'  rr  wbirb  arises  from  tbe  radial  artery  bf  iicitb 
the  extensor  tendons  of  tbe  thumb ;  crossing  the  carpus  transversely  to  tbe  inner 
border  of  the  hand,  it  anastomoses  with  the  posterior  carpal  branch  of  the  ulnar, 
forming  tlu-  pnstcrior  carpal  arch.  From  this  arch  are  given  off  descending  branches 
— the  dorsal  iniero»»eojin  nrt^'rie?  for  tbe  tbird  and  fourth  iiifrtos-cotis  space,  wbicb 
anastomose  with  the  posterior  perforating  brandies  from  tbe  deep  pahnar  arch,  and 
ascending  branchee  to  anastomose  with  the  termination  of  the  anterior  interosseous 
artery. 

Tbe  metacarpal  (first  dorsal  interosseous  branch)  ari««*s  bcnratb  tbe  exten- 
sor tendons  ol  liie  thumb,  sometimes  with  tbe  posterior  carpul  ariLiy  ;  running 
forward  on  the  second  dorsal  intero.s.seous  muscle,  it  communicate  Sehind  with 
tbe  corrcspoTidini:  ]K'rforatiii;r  biaiicli  of  tbe  dtH'p  palniai-  arcli.  and  in  fn'tit  iim?;- 
culates  with  the  digital  branch  of  the  superficial  palmar  arch,  and.  dividing  into 
two  dorgal  digkul  branches,  supplies  tbe  adjoining  sides  of  the  index  nnd  middle 
fingm. 

The  dorsales  pollicis  are  two  small  vessels  wliidi  mn  aluiiir  tbe  ^irb'^  nf  tbe 
dorsal  aspect  of  the  thumb.  They  arise  separately,  or  occasionally  by  a  common 
trunk  near  tbe  base  of  tbe  first  metacarpal  bone. 

The  dorsalis  indiois*  also  a  small  branch,  runs  along  the  radial  .sides  of  the 
back  of  the  index  finger,  sendin-i  a  few  branches  to  the  A)>diictor  indicis. 

Tbe  princepe  pollicis  arises  liroin  the  radial  just  as  it  turns  inward  to  the  deep 
part  of  tbe  hand ;  it  descends  between  the  Abductor  indicis  and  Flexor  brevis  pol> 
licis.  then  between  the  Adductor  and  Flexor  brevis  pollicis,  along  tbe  ulnar  side 
of  the  metacarpal  bone  of  the  thumb,  to  the  ba.««e  of  tbe  first  phalanx,  where  it 
divides  into  two  branches,  which  run  along  the  sides  of  the  jialmar  jusiiect  uf  the 
thumb  and  form  an  arch  on  the  under  surface  of  the  last  jdialanx,  trom  which 
branrhc  arc  distributed  to  the  integunirnt  nti<l  pidp  of  tbe  thumb. 

The  radialis  indiois  arises  close  to  the  ]>rt  (  rding,  descends  between  the  Abduc- 
tor indicis  and  Adductor  pollicis,  and  runs  along  the  radial  side  of  the  index  finger 
to  its  extremity,  where  it  anastomoses  with  tbe  coUatenJ  digital  artety  from  the 
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Fig.  390. 


Radial  Rtoin  tnt 


superficial  palmar  arch.  At  the  lower 
border  of  the  Adductor  poUicia  this  vessel 
ariiistoinoses  with  the  princeps  pollicis  and 
^ives  a  coininiiiiicating  l)ranch  to  the  su- 
perficial palmar  arch. 

The  perforatingr  arteries,  three  in  num- 
ber, pass  backward  between  the  heads  of 

Fio.  391. 


Annttnmiiliea 


Pit/lrrinr 


ifii^rulnr 


branefi  of  L'lnnr 


.Sufetjiriali*  Vuhr- 


Antrrioi  I'Inar 

Pinlrrifir  Ulna' 
Keettrrfni 


Anirrior  Cnri<nl 


t)rj )i  braiirh  o/  Vhntf 


Surglpftl  Anatomy  of  the  Radial  and  Ulnar  Arteries. 


Ulnar  and  Radial  Arteriett.  deep  vleMr. 


the  last  three  Dorsal  interossei  muscles  to  inosculate  with  the  dorsal  interosseora 
arteries. 

The  palmar  interosseous,  three  or  four  in  number,  are  branches  of  the  deep 
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palmar  arch;  they  run  forward  upon  the  Interos^ei  niM?cl««»  and  anastomose  at  the 
clefts  of  the  fingers  with  the  digital  branches  of  the  Huperhcial  arch. 

UutAB  AbTBBT. 

The  Ulnar  Artery,  the  larger  of  the  two  subdivisions  of  the  brachial,  coin- 
inencod  a  little  below  the  bend  of  the  elbow,  and  crosses  the-  inner  8ide  of  the 
forearm  obliquely  inward  to  tlic  commencement  of  Its  lower  hnlf;  it  then  runs 
along  its  ulnar  border  to  the  wrist,  crosses  the  annular  ligament  on  the  radial  side 
of  the  pi.siform  bone,  and  passes  across  Ae  palm  <tf  the  band,  forming  the  ^upt-r- 
ficial  palmar  arch,  which  sometimes  terminates  fay  inosculating  with  the  t<upc>r- 
ficialis  volie,  but  more  frequently  by  anastomosing  with  a  branch  of  the  radialis 
indicia. 

Relations  in  the  Forearm. — In  its  upper  ha^  it  is  deeply  seated,  being  cov- 
ered by  all  the  superficial  Flexor  muscles,  excepting  the  Flexor  (arjii  ulnaris;,it  is 
crossed  by  the  median  nerve,  which  lies  to  its  inner  side  fir  !ilK>ut  an  inch,  an<l  it 
lies  upon  the  Bruchiuiis  anticus  and  Flexor  profundus  digitorum  muscles.  In  the 
lower  ka^  of  the  forearm  it  lies  upon  the  Flexor  profundus,  being  covered  by  the 
integument,  the  superficial  and  deejt  faseia%  and  is  placed  In-tween  the  Flexor  airpi 
ulnaris  and  Flexor  sublimis  digitorum  muscles.  It  is  accompanied  by  two  vcnie 
comites:  the  ulnar  nerve  lies  on  its  inner  side  for  the  lower  two-thirds  of"  its  extent, 
and  a  small  ijnmch  from  the  nerve  descends  on  the  lower  part  of  the  veas<d  to  the 
palm  of  the  hand.    [See  Rule,  p. 

Plan  of  Relations  of  the  Ulnar  Artery  in  the  Forearm. 

In  Front. 

Superficial  layer  of  flexor  muaclm.  1  rr^,^  t..* 
Median  nerve.  |  Upper  half. 

Superficial  and  deep  faacio.  Lower  half. 


Inner  SuU.  /    ^     x  Ontrr  Si,U. 

FlcMf  carpi  ulimris.  I  1  Flexor  aublimw  diaitoniiii. 

UlDsr  nem  (lower  two«iinu)i.        ^  J  ^ 


Behind. 

Braohislis  intioae. 

Flexor  profondii  digitomm. 

At  tb«  wrist  (Fig.  390)  the  ulnar  artery  is  covered  by  the  inte^um^nt  and 
fascia,  and  lies  ujmn  the  anterior  annular  ligament.  On  its  iniici  side  is  iIh-  pisi- 
form bone.  The  ulnar  nerve  lies  at  the  inner  side  and  somewhat  behind  the 
artery. 

In  the  palm  of  the  baud  the  oontinuatifm  of  the  ulnar  artery  ia  called  the 

»)ip,  rfiri<il  palmar  arch  ;  it  passes  outward,  describing  a  curve  with  its  convexity 
to  the  fingers,  to  the  interspace  between  the  ball  of  the  thumb  and  the  index  fin- 
ger, where  it  occasionally  anastomoses  with  the  superficialis  vola%  more  frequently 
with  a  branch  irom  the  nidialis  indicis,  tlms  completing  the  arch.  If  the  thumb 
be  put  at  riL-dit  annles  to  the  liand.  the  position  of  the  superficial  palmar  arch  will 
be  roughly  indicjtted  by  a  line  drawn  along  the  lower  margin  of  the  thumb  across 
the  palm  of  the  hand :  the  deep  palmar  arch  is  situated  about  a  finger^s  breadth 
nearer  to  the  carpus. 

The  superficial  palmar  arch  is  covered  by  the  Palmaris  brevis,  the  paltnar  fascia, 
and  integument,  and  lies  upon  the  annular  ligament,  the  muscles  of  the  little  finger, 
tbe  tendons  of  the  superficial  flexor,  and  the  divisions  of  the  median  and  ulnar 
nervee,  the  latter  accompanying  the  artery  a  short  part  of  ita  course. 
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RbLATIOKS  op  THB  SvPSSFZCIAL  PALMAft  Abch. 

^   Bdnimd. 

In  tVonL                       f               v  Annular  ligament 

Integument.                         /    ^xuxyiti    \  Orijaiu  of  muscles  of  little  finpor. 

Palmaris  hr-'vis.                    I      BudL      I  SujH'rfioial  flexor  ti  iidons. 

Palmar  fascia.                      \            J  Diviiuoiw  of  mediau  and  ulnar 


PeonUaxttiM. — Tb«  ulnMr  artefj  has  bMii  found  to  tvj  In  its  oriirin  nearly  in  the  proportion 

of  one  in  thirteen  i^ii>r->.  in  ono  cane  ariHing  Inwor  tliaii  ii'iial,  about  two  Dr  three  incneH  below 
tho  elbow,  anil  in  all  other  caaes  much  higher,  the  brachial  l;eing  a  more  frtiquent  source  of  origin 
than  the  uillarj. 

VtrfaUiotti  in  the  po«ition  of  thi«  towcI  are  more  inqoent  tbao  in  ibe  radial.  When  its 
origin  is  normal  the  oonnw  «>f  the  veasel  ie  rarely  rhanjE^.  When  it  eriiwe  high  op,  it  is  almoek 

invnriahlv  «npfrfii  inl  to  thf  Flexor  mn<iclcs  in  tlio  r>ri  iirm.  1^'ing  commonly  l>eneiith  the  fuHeia, 
roorr  nin  lv  lii  lw.  t  n  tin-  ta-i-ia  nod  iritr^uiiu  ia.  In  a  ti'vv  cases  '\X&  position  was  KutKiutaneuus  in 
the  n|  1   I  [  .  I :    r  !l     I  T  il  Ml.  sut>!iiHint  urntic  in  the  lower  part. 

Surfficai  Anatomy.— The  application  of  a  ligature  to  thin  ve^l  is  required  in  cases  of 
wound  of  the  nrtenr  or  of  its  brunches,  or  in  consc(|uence  of  aneurism.  In  the  upper  half  of  the 
forearm  the  artery  is  derply  seated  l>eneath  the  sutierficiul  flexor  muscles,  and  the  application 
of  a  ligature  in  this  situation  is  attended  with  some  difliculty.  An  incision  is  to  made  in  the 
cour-i-  lit"  !i  liiii-  drawn  tVom  l)ii>  front  of  the  intiTiial  rninlvlt-  of  tin'  linnitTUs  to  thf  outi-r  Milr  of 
the  pisiform  bone,  so  that  the  centre  of  the  incision  is  three  fingers'  breadth  below  the  internal 
conayle.  The  skin  and  superficial  fascia  having  been  divided  ami  the  deep  fascia  exposed,  the 
white  line  which  separator  the  Flexor  carpi  ulniuris  from  the  other  flesor  muscles  is  to  t>c  sou|(ht 
for,  end  the  fsseia  ineisod  in  this  line.  The  Flexor  earpi  utnAris  is  now  to  be  carefully  sepwatod 
from  fln'  othrr  nmsi  Ic^.  wh.-u  tin-  ulnar  m  rM-  will  exposed  and  must  be  drawn  UJ*ide.  Some 
little  distance  lielow  the  nerve  the  artery  will  Ite  louad  a<  companied  by  its  venae  comitea.  and 
may  be  ligatured  by  passing  the  needle  from  within  outward.  In  the  middle  and  lower  thir<l  of 
the'  forearm  this  ressel  maj  be  easilv  secured  by  making  an  incision  on  the  radial  side  of  the 
tendon  of  the  Flexor  carpi  ulnaris :  tne  deep  faseia  being  dirided.  and  the  Flexor  carpi  ulnaris 
nnil  it*  companion  muscle,  thr"  Flexor  suliliniis,  l.elii:r  r^eparatcd  from  each  other,  the  vessel  will 
be  expos4?d,  accompanied  by  its  venje  coraites,  the  ulnar  nerve  lying  on  its  inner  side.  The  veins 
being  scpurau>d  from  the  artery,  the  ligpktnre  sbimld  1)0  passed  (lon  the  ainar  to  the  radial  Mde, 

takiiii!  care  to  nvnid  the  ulnar  nerve. 

The  branches  of  the  almur  artery  may  be  ammged  in  the  following  groaps : 

(  Anterior  Ulnar  R«carrent. 

I  Posterior  Ulnar  Recurrent. 

Forearm.  •!  •  .  f  Anterior  Interosseous. 

I  ixtteroeseous  <  t>  .  •    i  ^ 

I  (  Fostenor  iuteroi^ooui). 

(^Muscular, 
f  Atiti'rior  ('arjml. 
\  Posterior  Carpal, 
j^^j^     I  P*^^*^     Commimicating  Branch. 

The  anterior  ulnar  recurrent  (Fig.  391)  arise:*  immeiliatdj  below  the  elbow- 
joint,  paaaee  upward  and  inward  between  the  Brachlalis  nut u  us  and  Pronator  mdii 
tere.s.  supplies  tho.se  lun^clt's,  nnti  in  front  of  the  inner  oondyle  anastomoses  with  the 
auaiitomotica  magna  and  inferior  profunda. 

The  posterior  ulnar  raourrent  is  much  larger,  und  arises  somewhat  lower  than 
tiie  precedin;;.  it  psisses  backward  and  inward  benenth  the  Flexor  sublimia,  and 
ascends  lu  hind  tlic  inner  condyle  of  the  humerus.  In  the  inttrval  between  this 
process  and  the  olecranon  it  lies  beneath  the  Flexor  carpi  ulnaris,  a^nding 
between  the  beads  of  that  muscle,  beneath  the  ulnar  nerve;  it  sii]>p1ies  the  neigh- 
boring muscles  and  joint,  and  ana.storao8e.s  w  ith  the  inferior  profunda,  anastomotica 
ma^na,  and  in»f»ro«stM.n<  recurrent  arteries  (Fig.  3'J2). 

^he  interoaeeouB  artery  (I'ig.  Ul'l)  is  a  short  trunk,  about  an  inch  in  length 
and  of  considerable  size,  which  arises  immediately  below  the  tuberosity  of  the 
radius,  and,  pn^sini:  backward  to  the  upper  border  of  the  intero.**seoua  membranOi 
divid<^  into  two  branchett,  the  arUerior  and  posterior  interotseouM. 
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Fig.  .W2. 


The  anterior  interosseous  j>a^^  down  the  forearm  on  the  anterior  surface  of 
the  interosseous  nemfanne,  to  vnich  it  is  connected  by  b  thin  aponeurotic  arch.  It 
is  accompanied  bj  the  interoemous  branch  of  the  median  nerve,  and  overlapped  bj 

the  conti;z'ifiii*=  margins  of  the 
Flexor  profundus  digitorum  and 
Flexor  longiu  pollicis  musclea, 
gi\  iiirr  off  in  this  situation  nius- 
cuhir  branches  and  the  nutrient 
arteries  of  t)ie  ra<lius  and  ulna. 
At  the  upper  border  of  the  Pro- 
nator qti;iilr;itus  a  l.rnnch  de- 
scends beneath  the  muscle  to 
anastomose  in  front  of  the  car- 
pus with  branches  from  the  an- 
terior  carpal  and  deep  palmar 
arch.  The  continuation  of  the 
artery  passes  behind  the  Prona* 
tor  quadratus  (Fig.  392)^  and, 
piercing  the  interosseous  mem- 
brane, anastomoses  with  the  pos- 
terior interosseous  artery.  It 
then  descends  to  the  back  of  the 
wrist  to  join  the  pasterior  carpal 
arch.  The  anterior  interosseous 
gives  off  a  loofi,  slcn<ler  branch 
which  accomjmnie?  flu-  iii<dian 
nerve  and  gives  offsets  to  its 
substance.  This,  the  medtan 
artery^  is  sometimes  much  en- 
larged. 

Tlte  posterior  interosseous 
artery  passes  backward  through 

the  interval  between  the  oblique 
ligament  and  the  upper  iMinitT 
of  the  interosiieous  membrane. 
It  appears  between  oontigu- 
uim  borders  of  the  Supinator 
brevis  and  the  Extensor  ossia 
metacarpi  poUicis,  and  runs 
down  the  back  part  of  the  fore- 
anu  brtvTon  the  superfici:il  ;uid 
deep  layer  of  muscles,  to  both 
of  which  it  distributes  branches. 
Descending  to  the  back  of  the 
wri<»t.  it  anasfnmotios  witli  the 
tenniuation  of  the  anterior  inier- 
o»ieou8  and  with  the  posterior 
oar]>al  branches  of  the  radial 
and  ulnar  !H*t<'rie«.  This  artorv 
gives  off  near  its  origin  the  *«- 
teroMMun  recurrent  branch,  a 
hw'zc  vessel  which  ascends  to  tho 
interval  between  the  external 
conilyle  and  olecranon  on  or 
through  the  fibres  of  the  Supinator  brevis,  but  beneatb  the  Anconeus,  anastomo^ 
inir  witli  I  i  rnnrh  from  the  superior  profunda  and  with  the  posterior  ulnar  recurrent 
and  auastomotica  magna. 


Arusne*  of  ilie  Back  Qf  tbe  Fonwrm  and  llMud. 
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The  moscolar  branches  are  distributed  to  the  miiaclefi  along  the  ulnar  side  of 
die  forearm. 

Tlie  carpal  branches  nre  intoixU  fi  for  the  supply  of  the  wriat-joint. 

The  anterior  carpal  is  a  small  vessel  which  crosse.s  the  front  of  the  carj)U8 
beneath  the  tcndooi)  oi'  the  Flexor  profundus,  and  inoiH:ulates  with  a  corresponding 
braael)  of  the  radial  artenr. 

The  posterior  carpal  arises  immediately  above  the  pisiform  bone,  and  winds 
backward  beneath  the  tendon  of  the  Flexor  carpi  ulnaris;  it  passes  across  the 
dorsal  surface  of  thp  carpus  beneath  the  extensor  tendons.  ;m;i-itoTno<;ing  with  a 
corresponding  branch  of  thr  mdial  artery  and  forming  the  poisUrior  carpal  arch. 
Immeoiiately  after  its  origin  it  gives  off  a  small  branch  which  runs  along,  tbe  ulnar 
side  of  the  metacarpal  bone  of  the  little  finger,  forming  one  of  the  metacarpal  arte- 
ries, and  supplies  the  ulnar  side  of  the  dorsal  surface  of  the  little  finger. 

The  deep  or  communicating  branch  (Fig.  391,  p.  5(5"})  arises  at  the  com- 
menceaieni  of  tlie  palmar  arch,  and  passes  dc^jply  inward  between  the  Abductor 
minimi  digiti  and  Flexor  brevis  minimi  digiti  near  their  origins ;  it  anastomoses 
with  the  termination  of  the  radial  artexy,  completing  the  deep  palmar  arch. 

The  digital  branches  (Fig.  390,  p.  666),  four  in  number,  are  given  off  from 
the  convexity  of  the  superfioial  piilm;ir  nrfh.  Thvy  supply  the  ulnar  side  of  tlie 
little  finger  and  the  adjoiuinLX  mdes  of  tlie  little,  ring,  middle,  and  index  fingers, 
the  radial  side  of  the  index  finger  and  thumb  being  supplied  from  the  radial  artery. 
The  digital  arteries  at  first  lie  superficial  to  the  flexor  tendom,  but  as  they  pa.s8 
forward  with  the  digital  nerves  to  the  clefts  between  the  fingers,  they  lie  between 
them,  and  are  there  joined  by  the  interosseous  branches  from  the  deep  palmar  arch. 
The  digital  arteries  on  the  sides  of  the  finders  lie  beneath  the  digital  nerves,  and 
about  the  middle  of  the  last  phalanx  tlie  two  branches  for  each  finger  form  an  arch, 
from  the  convexity  of  which  branches  pass  to  supply  the  matrix  of  the  nail. 

The  Dssobnddio  Aobta. 

The  Descending  Aorta  is  divided  into  two  portions,  the  thoracic  and  ahdcni' 
inaL  in  correspondence  with  the  t^  o  great  cavities  of  the  trunk  in  which  it  is  situ> 
atc't. 

The  Thoracic  Aorta  rnmmcnron  at  the  1ow(m-  lutidcrof  the  fifth  dorfinl  vertebra, 
on  the  left  side,  and  terminates  at  the  aortic'  o[K'ning  iti  the  Dinphrapn,  in  front  of 
the  ladt  dorsal  vertebra.  At  its  commencement  it  is  situated  on  the  left  side  of  the 
s^ne ;  it  approaches  the  median  line  as  it  descends,  and  at  its  tmnination  lies 
directly  in  front  of  the  column.  The  direction  of  this  vessel  being  influenced  by 
the  spine,  upon  which  it  rests,  it  describes  a  curve  wliich  is  concave  forward  in  the 
dorsal  region.  Ah  the  branches  given  off  from  it  are  small,  the  tliTninuti(»n  in  the 
size  of  the  vessel  is  inconsiderable.  It  is  contained  in  the  back  part  of  the  poste- 
rior mediastinum,  being  in  relation  in  fronts  from  above  downward,  with  the  left 
pulmonary  artery,  the  left  bronchus,  the  pericardium,  and  the  oesophagus  ;  behiml, 
with  the  verteblil  column  and  the  vena  azygos  minor :  on  the  riifht  side,  with  the 
vena  azycros  major  and  thoracic  duct:  on  tli(»  AT/  M/'ifr,  witli  the  left  pleura  and 
lung.  "Jhe  oesopliagus,  with  its  accomjmnying  nerves,  lies  on  the  right  si<ie  of  the 
aorta  e^ve^  but  at  the  lower  part  of  the  thorax  it  gets  in  front  of  iJie  aorta,  and 
doee  to  the  ;Diaphragm  is  situated  to  its  left  side. 
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Flak  of  thb  Relations  op  trb  Thoracic  Aorta, 

In  Fntui, 

Left  milrooiiMy  wieiy. 
Left  bronchua. 

Pericardium. 
(EjiophagUB. 

Right  Plrh'.  f^^\  ^'"^ 

(Eoophagus  (above).  [     Thoradc     j  Pleuni. 

Vena  Myjros  major.  ^  j  Left  lung. 

Tbonwio  duot 


>.  y  O^phagus  (below). 


Vertebral  column. 
Vena  ozjgos  minor. 

Suraioal  Anatomy.— The  student  should  now  consider  the  elfeotR  likely  to  he  nrodue«>d 

bj  aneurism  of  the  thoracic  aorta,  a  disease  of  r«»mmnii  fK  riirren< When  we  consider  Ihc  irn  nt 
depth  of  the  vessel  from  the  surface  and  the  num!i"i-  (.f  inn^mriaut  structure**  which  durrnund  it 
on  I  V4  IV  >i(lf,  it  may  <;i>ity  be  comreived  what  :i  vuiii  iy  nl  i>bf*curc  symptoms  may  ari.se  fn)m 
disea-Ht'  ui"  this  part  of  the  arterial  system,  and  how  they  may  be  liable  to  be  mi»tai(en  for  thoM 
of  other  affections.  Aneurinm  of  the  thoracic  iiorta  most  usually  extend.i  backward  alonfithe  l«ft 
aide  of  the  ^ine,  producin^^  absorption  of  the  1«odies  of  the  vertebrfu,  with  curvature  of  the  spine, 
whilst  the  trritstion  or  pressure  on  the  conl  will  pve  rise  to  pain  either  in  the  chest,  liacK,  or 
loins,  with  radiating  [tain  in  tli>'  l>'t't  iiiijmt  iiU'Tcostal  spatM^.s  from  |ir''-'-uii'  nti  tin-  iiitiTcostal 
nerves :  at  the  eauie  time,  the  tumor  ma^'  project  backward  un  bide  <>t  tin-  spine,  beneath  the 
intefoinent,  as  a  pulsating  swelling,  etmulatin;;  abseeeses  connected  xv  itli  <lisea««d  hone,  or  it 
may  di^laoe  the  oesophagus  and  compress  the  lun^  on  one  or  the  or  her  side.  If  the  tumor  extend 
fOTward,  it  may  press  upon  and  displace  the  heart,  giving  rise  to  jtalpitation  and  other  symptoms 
ofdisejisc  (if  that  or;ran ;  or  it  may  displnrr.  nr  r\  iMi  roiii|iri-.s.  tin'  tiMipIiai.'iis.  i-ausing  pain  and 
difficulty  ol  «wjUlowing.  an  in  stricture  of  that  lube,  and  ulumati  ly  i  vt-n  open  into  it  by  nh  ei-a- 
tion.  proilucing  fat<»l  hemorrhage.  If  the  disea.se  extend?;  to  the  right  si<l»',  it  may  pn-ss  n|ion 
the  thoracic  duct^  or  it  may  bunt  into  the  pleural  cavity  or  into  the  trachea  or  lung^  and,  lastly, 
it  may  open  into  the  posterior  mediastinnm. 

Tfie  a'lrta  i>  oirujiarativ.'Iy  nfti'ii  fotind  to  l>e  oblit.'rati'<l  at  a  particuhir  siK>t — viz.  at  the 
junction  oi'  tlu'  urrh  vviih  tlif  tlioracic  uurta,  just  below  tlu-  ilm  tu.-<  nrferiosus.  Whether  this  is 
til''  result  of  disea.se  or  of  congenital  malformation  is  immaterial  to  our  [m^cnt  purpu.se  ;  it  afford* 
an  interesting  opportunity  of  observing  the  resources  of  the  collateral  circulation.  The  course 
of  the  anastomosing  vessels  by  which  the  blood  is  brooEht  from  the  upper  tr>  the  lower  part  of 
tlte  arter>-  will  ljt>  found  well  described  in  an  account  of  two  cases  in  the  PuthnltKiiml  TranniK  - 
tUfn*.  vols.  viii.  and  x.  In  the  former  (p.  Ift2),  Mr.  Sydney  Jones  thus  sun>s  up  the  detailed 
drsi  i  ipticm  nf  tlie  anastomosing  vessels:  "The  iirinr  l|ial  f  iiiiiiiinnii  at'u  ns  liv  ^^  liii  li  iln-  '  Mi  illa- 
tion carrie<l  on,  were — Firstly,  the  internal  niaunnary,  anivstomosing  with  the  int<'rcostal 
arteries,  with  the  phrenic  of  the  abdominal  aorta  by  means  of  the  muscuU>-phrenie  and  comes 
nervi  phrentci,  and  largely  with  the  deep  eptgasttk. '  Secondly,  the  saperior  lotcrcostal.  anaAto* 
moving  anteriorly  by  means  of  a  large  branch  with  the  first  aortic  intercostal,  and  (M)«teriorlr 
with  the  posterior  brain  b  of  tli.>  <aiii<'  art.Tv.  Tliinlly,  the  inferirn-  tliyroid.  by  iii>  aiis  nf  a  lirati.  li 
nbi>ut  the  size  of  an  oniinury  radial,  foniKHl  a  communication  with  the  first  aortic  int«TC(#<tal. 
Fourthly,  the  transversalis  colli,  by  means  of  very  large  commonicntions  with  the  |>osterior 
branches  of  the  iotcroostals.  Fifthly,  the  branches  (of  the  subclaviao  and  axillary)  going  to  the 
side  of  theehest  were  lar^e,  and  anastomosed  freely  with  the  lateral  hnmches  of  the  interoostals.** 
In  the  second  case  also  (vol.  x.  ]i.  f'7\  ATr.  Wood  dcvcriV.rs  the  anastomoses  in  a  sfiiiiewhat  sim- 
ilar manner,  adding  tli''  r< mark,  thai  "  the  bkiod  wbi«  (i  was  brought  into  the  aorta  throu;;h  the 
anastomosi  --  of  the  ititt n  o-^tal  arteries  appeared  to  be  espende»l  principally  in  supplying  the 
abdomen  and  pelvis,  while  the  »upply  to  tue  lower  extremities  bad  passed  through  the  internal 
nammary  and  epigastric" 

Hr.vncues  of  tuk  Thoracic  A<»rt.\. 

rtiicnrrlinc.  (Esopli.ipeal. 
BiuiK'hiai.  Posterior  Mcdiastiual. 

Intercostal. 

Tlie  pericardiac  are  a  few  small  vetwcls,  irregular  in  their  origin,  distributeti  to 
tlic  porifanliuni. 

TIic  bronchial  arterii's  arc  the  nntrimt  vessels  of  tlu'  lutitT'*.  ntifl  varv  in  num- 
ber, size,  and  origin.    That  of  tlic  right  side  urise.s  from  tiie  Hrst  aortic  mtcrcotitalf 
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or  by  a  common  trunk  with  the  left  bronchiii].  frnrii  the  front  of  the  thorrific  aorta. 
Thaii«  of  the  loft  side,  usuallv  two  in  number,  arise  from  the  thoracic  aorta,  one  a 
tittle  lower  tlma  the  other.  Each  vessel  is  directed  to  the  back  part  of  the  corre- 
spondin*;  bronchus,  along  which  they  run,  dividing  and  subdividing  upon  the  bron- 
chial tube.  f«npplying  them,  the  ceUular  tissue  of  the.  lungs,  the  bronchial  glands, 
and  the  «Ksopiiagu». 

The  mnophagnnl  arteriefm  usually  four  or  five  in  number,  arise  froio  thefW>nt  of 

the  aorta  and  pass  obliquely  downward  to  tlie  (e.<opli;ii.nis.  forming  a  chain  nf  aiias- 
tom()!*es  aloiijr  that  tube,  anastomosing  with  the  «iiisophageal  branches  of  the  inferior 
thyroid  arterie8  above  and  with  ascending  branches  from  the  phrenic  and  gastric 
arteries  below. 

The  posterior  mediastinal  nrteries  are  nTimerous  small  vessels  which  supply  the 
glands  and  loose  areolar  tissue  in  the  mediastinum. 

The  intaroosfcal  arteries  arise  tnm  the  back  part  of  the  aorta.  Thej  an 
usually  ten  in  number  on  each  side,  the  superior  intercostal  space  (and  occasionally 

the  ?pcnnd  one)  heinp  f^upplied  by  the  siiperior  inttTcostal,  a  branch  r»f  the  onbrlur 
vian.  The  right  intercostids  arc  longer  than  the  left,  on  account  of  the  position  of 
the  aorta  on  the  left  side  of  the  spine ;  they  pass  outward,  across  the  bodies  of  the  ver* 
(ebrae,  to  the  intercostal  spaces,  being  covered  by  the  pleui-a,  the  oesophagus,  tborneie 
duct,  svinpathetic  nerve,  and  the  vena  azygos  major;  the  left  passing  beneath  the 
superior  intercostal  vein,  the  vena  azygos  minor,  and  sympathetic.  In  the  inter- 
costal spaces  each  artery  divides  into  two  bninches->«n  anterior  or  proper  inter- 
costal bram  li.  an<l  a  posterior  or  dorsal  hninch.' 

The  anterior  branch  pa.s.ses  outward,  at  first  lying  upon  the  External  intercnvtal 
muscle,  covered  in  fmnt  by  the  pleura  and  a  thin  fascia.  It  then  pa.sses  between  the 
two  layers  of  Intercostal  muscles,  and,  having  ascended  obliquely  to  the  lower  border 
of  the  rih  ahovt-.  diviik-s  m-ar  tlic  aii;ih"  of  tliat  hoiic  intit  two  liraiichrv  :  of  these, 
the  lai'gcr  runs  in  the  croove  on  the  lower  border  of  tlie  rib  above,  the  smaller 
branch  along  the  upper  border  of  the  rib  below  ;  passing  forward,  they  supply  the 
IntercoiStal  muscles  and  anju«tomose  with  the  anterior  intercostal  bran<  lie>  of  the 
internal  mammary  and  with  tljf  thorat  Ic  branches  of  rhe  axillary  artery.  The  first 
aortic  intercostal  anastomoses  with  tlie  superior  intercostal,  and  the  last  three  pass 
between  the  abdominal  muscles,  Inosculating  with  the  epigastric  in  front  and  with 
the  hiiiibar  arteries.  Each  intercostal  artery  is  accompanied  by  a  vein  and  nerve, 
the  forujer  being  above  and  the  latter  below,  exeept  in  the  upper  intcreovtal  spares, 
where  the  nerve  is  at  first  above  the  artery.  The  arteries  are  protected  from  pres- 
sors during  the  action  of  the  Intercostal  muscles  by  fibrous  arches  thrown  across 

and  attached  by  eacli  extrciiiity  to  the  bone. 

The  posterior  or  dorsal  branch  of  each  intercostal  artery  passes  backward  to 
the  inner  si<le  of  the  anterior  costo-transverse  ligament,  and  divides  into  a  spinal 
branch,  which  supplies  the  vcrtebric,  the  spinal  cord,  and  its  membranes  ,  an  l  a 
muscular  branch,  which  is  distributed  to  the  muscles  and  integument  of  the  back. 

The  Abdominal  Aorta  (Fig.  393). 

The  Abdominal  Aorta  commences  at  the  aortic  opening  of  the  Diaphraem,  lu 
fifvnt  of  the  body  of  the  last  dorsal  vertebra,  and,  descending  a  little  to  tiie  len  side 

of  the  vertebral  column,  terminates  on  the  body  of  the  fourth  luuibar  vertebra,  com- 
ta»)nly  a  little  to  the  left  of  the  middle  line,*  where  it  divides  into  the  two  common 
iliac  arteries.  It  diiiiiiij.sht,-.s  lupidly  in  si/.e  in  consequence  of  the  many  lar<re  branches 

*  Mr.  W.  .1.  Wolshain  <lei*cribcs  a  huiuU  twig  an  l>eing  (fivin  "tr  iVuni  tarli  inlerownil  cl«)Sie  lo  tlieir 
origin.  He  suites  tliat  they  mn  lie  tra<"etl  running  l»eiween  (ho  lui  k  oi  the  rib  and  the  iransvense 
procew of  llie  c<>rrc^(>*)n(iin<;  vertebra;  ihcy  nnai^tonioMe  with  tsiniilur  twipi  f^iven  off  from  the  iuter- 
coital  artery  next  Wlow.  In  the  f\n\  and  ^etrond  t<|>a«'cs  similar  anutonoein);  twics  are  given  ftom 
the  WUfunoT  ioteronlal  (Jouma^     Anatomj/  and  Fkjfnokm,  vol.  zvi.  pan  iii.  p.  443). 

*8ir  Joteph  U«l«r,  hsTinf  accurately  examineo  HO  bodies  in  onler  to  aKertaitt  (he  eiacl  point 
of  termiuation  nf  this  ve;«<el,  f<Muid  it  "either  uljsiiliitely  t>r  altiu^t  alusolntely  mesial  in  15,  while  in 
13  it  deviated  ntore  or  \c66  to  the  left,  and  in  2  wuii  blightlv  to  tlie  right"  (i>ifst.  o/  Hury.,  edited  by 
T.  HoliuM,  2d  «d,,  ruL    |k  C&SJ. 
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which  it  pivos  off.  As  it  lies  upon  the  bodies  of  the  vertebno  the  curve  which  it 
describes  is  convex  forward,  the  fireatet-t  convexity  corresponding  to  the  third  lum- 
bar vertebra,  which  is  a  little  above  and  to  the  left  nde  of  the  umbiliciiB. 

Relations. — ^It  U  covered  infroni  by  the  lener  omentum  and  stomaoh,  behind 


Flo.  S98. 


TIm  .viMlutuiiwU  Aurw  vuU  ito  BnuicbM. 


which  are  the  branches  of  the  cocliac  axis  and  the  solar  plexus ;  below  these,  by  the 
splenic  vein,  the  pancrea.^.  the  left  renal  vein,  tlie  transvei"se  jmrtion  of  the  duode» 
nuni,  the  mesentery,  and  aortic  plexus.  Behind  it  is  separated  from  the  lumbar  ver- 
tebrae by  the  left  liiiiibar  veins,  the  rcceptaculom  chyli,  and  thoraeic  duct.  On  the 
riijht  sUlc  it  is  in  relation  with  the  inferior  vena  cava  fthe  ri<rht  cms  of  tin-  Dia- 

{>hragni  being  interpo.sed  above),  the  vena  azygoe,  thoracic  duct,  and  right  semi- 
unar  ganglion ;  on  the       tide^  with  the  sympathetic  nerve  and  left  aemilnnar 
ganglion. 
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Flan  of  thb  Relations  of  the  Abdominal  Aorta. 

In  Front. 
Lesser  oineotuin  and  stuiuacb. 
Bninches  of  the  oteliao  axia  and  solar  plasm. 
Splenic  veio. 
Pancrpias. 
Left  renal  vein. 
Tnui»v«;nie  duodenum. 
Mesentery. 
Aortic  plexus. 

Right  cru«  of  diaphragm.  /  \  Left  Side, 


Inferior  vena  earn  r  ,  Sympathetic  nerve, 

nrrfduct.  V        y  liftUiunar  ganglion. 

Kiglit  semilunar  gaoglioo.  — 

Behind. 

Loft  lumbar  veinn. 
Keceptaculum  cbyli. 
Thoracic  duet. 
Vertebral  oolutim. 

Surg-ioal  Anatomy. — An-nrisms  of  the  abdominal  aorta  near  the  cceVuw  axis  commani- 
cate  in  nearly  equal  proporiiua  with  tJix;  anterior  antl  posterior  partj*  of  tlie  arterv. 

^\  hi  ll  aiuMiriMiiiil  8ao  is  connected  vritli  tin'  Ipin  k  p.-in  of  thi-  alMliimiiial  aorta,  it  usually 
proiiuces  abM)rption  ot  the  bodies  of  the  vertebrae,  and  forms  a  pubatiiig  tumor  liiai  pre-scnu* 
iti^-'lf  in  the  leit  hypochondriac  or  epi<rai«trie  regions^  aMOmpanicKl  by  symptmiiA  of  (listurl>anee 
in  the  alimentary  canal.  Pain  i»  invariably  present,  and  ia  aaoally  of  two  kind«--~a  fixed  and 
constant  pain  in  the  back,  caused  by  the  tumor  presAinj;  on  or  dtspladn^  the  branches  of  the 
Bolar  plexus  and  s|iLun  liiiii'  inTVi'-t,  mirl  a  >liarii  lanrinatinc  pain  rauiiifiii^  alon^  tlurs.'  Inaiiflii's 
of  the  lumbar  ner^««  which  are  pressed  on  by  th»^  Uiiiiur:  hen(r*^  the  jiaiii  in  the  l<iiii>.  tli''  ti'-tc«, 
the  hypoiia-strium.  ami  in  the  lower  limb  (usually  of  the  left  Hide).  This  lorm  nf  aiii-urism 
uanally  bunts  into  the  peritoneal  cavity  or  behind  the  peritoneum  in  the  Ivfl  hypocboudriae 
legion ;  or  it  may  form  a  largo  aneurismal  aac  extending  down  as  low  as  Pmiparta  ligament, 
hemorrhage  in  tlieie  eaaea  heing  generally  very  exteoaive,  bnt  slowly  produced  and  not  rapidly 

laul. 

When  an  aneurismal  me  \-  i  nnneote*!  with  the  front  of  the  aorta  near  the  coelinc  a\i^.  it 
fr»rm.s  a  pulsating  tumor  in  the  left  hypochondriac  or  epigastric  re<rioii»»,  usually  attended  with 
«yn)ptoinit  of  distarbance  of  the  alimentary  canal,  as  sR-kness,  dyspepsia,  or  constiimtion,  and 
tti'companied  by  pain,  which  if  cou.stant,  but  nearly  .always  fixe<l  in  the  loins,  epigastrium,  or 
some  part  of  the  abdomen,  the  radiatin:;  pain  l>cintr  rare,  as  the  lumbar  nerves  are  seldom 
iiufilit  at«  i.  This  form  of  aneurism  may  hiu>t  iiu<i  th.-  peritoneal  cavity  or  behimi  th>'  [»  rito- 
iK'iini.  lietween  the  layers  of  the  me-sentery,  or  more  rarely  into  the  dufxl-  nurn  ;  it  rarely  extends 
liarkward.  so  a»  to  affect  the  spine. 

The  abdominal  aorta  has  been  tied  several  times,  and  although  none  of  the  patients  pemia- 
iii-ntly  recovered,  still,  a.s  one  of  them  lived  as  loni;  as  ten  dayi*.  the  powihility  of  the  re*»tah- 
lishnient  of  Hn-  >  in  tilation  may  Ije  consii!iT>-.l  to  \><-  i>rove*l.  In  the  lower  aniin  lU  this  artcrv  is 
i»ft».'n  successfully  tied.    The  ves«el  may  be  reiwhed  in  several  ways,    in  the  oriirinal  operation, 

Iierf'irmt'd  by  Sir  A.  Cooper,  an  incision  was  made  in  the  linea  all>a,  the  (»eritoneum  opened  in 
ront,  the  Ang/tr  carried  down  amonrai  the  intestines  toward  the  spine,  the  peritoneum  again 

aiened  behind  by  scratching  througn  the  mesentery,  and  the  reRsel  thus  r»iched.  Or  either  of 
le  operations  di'-'  Titn'il  below  for  securinj^  tb*'  >'oniinon  iliaf  art'TV  may.  dy  cxt<'iii!iiiL'  tli''  ilis- 
gection  a  sulfii-cnt  iiii«tiinoe  upward,  be  nnide  u.sc  of  to  cNpo-»c  {h«*  aorta.  The  chirf  ditiii  uliy  in 
the  dea<l  subject  consists  in  isolatin<;  the  artery,  in  conpefpience  of  its  preat  depth :  but  in  the 
living  subject  the  embarrassment  resulting  from  the  proximity  of  the  aneurismal  tumor  and  the 
great  probability  of  disease  in  the  vessel  itself  add  to  iMe  dangers  and  difficulties  of  this  formid- 
able 0|>eration  so  j^reatly  that  it  is  very  doubtful  whether  it  ought  ever  to  Im>  perfonned.  [For 
tlje  most  recent  investigation.s  and  operutionii  for  the  cure  of  aortic  aneurism  by  the  introduction 
of  catgut  <ir  wire,  an<l  the  use  of  electricity  therewith,  see  Dr.  Robert  Abbe'a  paper  in  the  Med- 
ical Ncics,  April  1887.] 

The  eoliati  ral  cinrulation  would  be  carried  on  by  the  anastomosis  better n  th.-  iiu< mul  mam- 
mary  and  the  epigastric,  by  the  free  communication  Ix'twecn  the  superior  and  inferior  mes- 
enteries if  the  ligature  were  placed  alnive  the  latt'T  vessel,  or  by  the  anastomosis  betwwn  the 
inferior  iiii--i'nti'rir  and  ihr  int'Tiial  y'li.lir  wln'ii  (a-*  is  more  common)  the  jHiirit  of  li_.'atiir>-  is 
below  the  origin  of  tlie  inferior  inesenteric,  and  jwssibly  by  the  ana.stomo.ses  of  the  luiubax 
arteries  with  the  branches  of  the  internal  iliac. 

The  circulation  through  the  abdominal  aorta  may  be  commanded  in  thin  persons  by  firm 
preasure  with  the  fingers.  A  tourniquet  has  been  invented  for  this  purpose  which  is  of  the 
greatest  use  in  ampntatioD  at  the  hip-joint  and  aome  other  operationa.   [See  p.  5M.] 
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Brakchss  of  the  Abdominal  Aorta. 


Phrenic. 

(  Gastric. 
Cceliac  Axis.  <  Hepatic. 

(  Splenic. 
Superior  Meseoiteric. 
SupmreiiAl. 


Renal. 
Spermatic. 
Inferior  Mesenteric. 
Lumbar. 
Sacra  media. 


The  branches  may  be  divided  into  two  sots:  1,  those  supplying  the  viscera;  2, 
thcwe  distributed  to  the  walla  of  the  abdomen. 


Visceral  Branehm. 

i  Gaslric. 
Cceliao  Axis.  Hepatic. 

(  Splenic 
Superior  Mesenteric. 
Inferior  Mesenteric. 
Suprarenal. 


Renal. 
Spermatic. 

Parietal  Branchet* 

Phrenic. 

Lunjbar. 
Sacra  media. 


GcELiAG  Axis  (Fig.  395). 

To  cxpoto  tluM  urtory,  rai^e  the  livert  draw  down  the  stomach,  and  then  tear  throng  the 

layerK  of  the  Ipsn^r  omentum. 

The  CcBliac  Axis  is  a  short  thirk  trunk,  about  half  an  inch  in  lenf^th.  wliieb 
arises  from  the  aorta  opposite  the  margin  of  the  Diaphragm,  and,  pairing  Qeari)' 


Pjrloite. 


Hepatic  ^ 
Gsslio^uodeuBMi. 

Otttio^piplotcAdextfm.  ^ 
PincreaUco-duodeiuIis  niperior. 


FMicmtic<Hluod«nalte  inftrior 


[Fio.  -tH. 


  Vn^i  Ttrx'vla. 

.Splenir. 

•    •  Pancreatir. 

■  Uaslro-cpipluica  sinbtn. 


DliCMa  of  Uw  BiambcR  of  Uie  OobIIm  Axli :  GA,  oaallae  azto;  SM»  auperior  ia6i«iiterlo.->W.  W.  K.] 

horizontally  forwanl  (in  the  erect  posture),  divides  into  three  large  branches — the 
gastrie,  hepaticy  and  sj^^entic'-^ocasionally  giving  off  one  of  the  phrenic  arteries. 

Relations. — It  is  covered  by  the  lesser  omentum.   On  the  rtffkt  side  it  i?  iu 
relation  with  the  right  semilunar  ganglion  and  the  lobiis  Spigelii ;  on  the  h  ft 
with  the  loff  semilunar  ganglion  and  cardiac  end  of  the  stomach.    Below  it  rests 
upon  the  upper  border  of  the  pancreas. 

The  Qastric  Artery  (roronaria  vetUrieuli)^  the  smallest  of  the  three  bnuiches 
of  the  c<eliac  axis.  ])assos  upward  and  to  the  left  nde,  to  the  cardiac  oriRce  of  the 
stomaeli,  distributing  bnmehes  to  tlie  a?H0phagus  which  anastomose  with  the  aortic 
(I'snphngeal  arteries:  f)thors  supply  the  cardiac  end  of  the  stomach,  inosculatin*:  with 
brandies  of  the  splenic  artery :  it  then  passes  I'roni  left  to  right  along  the  lesser  curv- 
ature of  the  stomach  to  the  pylorus,  lying  iu  its  course  between  me  layers  of  die 
lesser  omentum,  and  giving  branchea  to  Irath  anrfiices  of  the  organ :  at  its  temuiis^ 
tion  it  anastomoses  with  the  pyloric  branch  of  the  hepatic. 

Tlte  Hepatic  Artery  in  the  ndult  is  intermediate  in  size  between  the  gastric  and 
splenic ;  in  the  foetus  it  is  the  largest  of  the  three  branches  of  the  coeliac  axis.  It 
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18  firet  diraoted  forward  and  to  t)ie  right,  tu  the  upper  margin  of  the  pyloric  orifice 
of  the  stomach,  fonuing  the  lower  boundary  of  the  foramen  of  Winslow.    It  then 
passes  upward  between  the  layers  of  the  lesser  oiuentuui  and  in  front  of  the  fora- 
.  men  of  Window  to  the  tnuisvene  fissure  of  the  liver,  where  it  dividee  into  two 


Fio.  m 


Ttie  turtiitc  Axi.H  mnd  it*  itnincbeit,  the  liver  Imving  U:vn  rui-M.-d  and  tb«  lesser  omentum  reniuved. 


hrani  Ik  s.  right  and  lef).  wliidi  supply  the  corresponding  lobes  of  that  or<raii.  aeoom- 
panyin;:  tin-  r;iiiiific;itions  of  the  vciin  port;e  and  hepatic  duct.  The  hepatic  aitorv. 
in  its  course  along  the  risbt  border  of  the  lesser  omentum,  is  in  relation  with  the 
ductus  communis  choledoehus  and  portal  Teina,  the  doct  lying  to  the  right  of  the 
artery  an<l  the  vena  portie  behind. 
Its  branches  are  the 


Pyloric. 

Gastrcduodenalis.  |  <;''^tnvepiplmca  dextra. 

(  1  aucreatito-uu 

Cystic. 


jo-duodenalis  superior. 


The  pyloric  branch  arises  from  the  hepatic  above  the  pylorus,  desceniLs  to  the 
pyloric  end  of  the  stomach,  and  passes  from  right  to  left  along  its  lesser  curvature, 
supplying  it  with  brarc  lir'v  mikI  inuscuhitin-i  with  the  pjsfric  artery. 

The  grastro-duodenalis  (Fig.  SiHi)  is  a  short  but  large  branch  which  descends 
behind  the  duodenum  near  the  pylorus,  and  divides  at  the  lower  border  of  the 
Btomaeh  into  two  branches— the  gariro-^p^pkiea  dextra  and  the  panicreatieihdm- 
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denalh  superior.    Previous  to  its  division  it  {rivoH  off  two  or  three  anall  inferior 
pyloric  }»rnjK-hes  to  the  pyloric  end  of  the  stomach  and  pancreas. 

The  grastro-epiploics  dextra  rung  from  right  to  left  along  the  greater  ourvatare 
of  the  Btoiniii-li.  between  the  layers  of  the  great  outetitum,  ana.stoinosing  altout  the  * 
iTiMMle  of  tlio  lower  bonier  of  the  stomach  with  the  <::i<tro-ei)iploifa  sinistra  from 
the  splenic  artery.  This  vessel  gives  off  numerous  brunches,  some  of  whicli  ascrad 
to  supply  both  surfaces  of  the  fltomsch,  whilst  others  descend  to  supply  the  great 
omentum. 

The  pancreatico-duodenaJis  superior  descends  between  the  eontijruous  tnar^ins 
of  the  duodenum  and  pancreas.    It  supplies  both  these  organs,  and  aniuitonio!«es 


Fio.  3%. 


Th*  OoltM  Azto  and  iu  Bniuulit:i>,  tU«  atoaiacti  taAvlujf  bMO  nila«d  uid  the  uansTeiw  BMoeoloB  fmeved. 

with  the  inferior  pancreatico-duodenal  hrandi  of  the  superior  mesenteric  artery,  and 

with  the  pancreatic  hraiielu's  of  the  sjilenie. 

In  ulceration  of  the  duodenum,  which  frequently  occurs  in  connection  with 
severe  bums,  this  artery  may  be  involved,  and  death  may  (x^r  from  hemorrhage 
into  the  intestinal  ciitml. 

The  Cystic  Artery  (Fij;.  89")),  nstially  a  branch  of  the  right  hepatic,  p»«e8 
upward  and  forward  along  the  neck  of  the  gall-bladder,  and  divides  into  two 
branches,  one  of  whidi  ramifies  on  its  free  snrfiute,  the-  other  between  it  and  the 
substance  of  the  liver. 

The  Splenic  Artery,  in  the  adult,  is  the  largest  of  the  three  branches  of  the 
omliac  axis,  and  is  remarkable  for  the  extreme  tortuosity  of  its  course.  It  passes 
horisontally  to  the  left  side  along  the  npper  border  of  the  pancreas,  aooompMiied 
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by  the  gplriii^  vfin.  which  liis  holow  it.  and  on  .uriviii:;  nonr  the  spleen  divides 
ioto  branciies,  .-^ome  ot  which  enter  thd  hilum  of  that  organ  to  be  diiitributeil  to  its 
stractnrei  whilst  others  sre  distributed  to  the  great  end  of  the  stomach. 

Pancreatieie  parvK.  Crastric  (Vasa  brevia). 

Pancreatica  magna.  Gastro-epiploica  sinistm. 

The  pftnoreatio  are  nttmetons  small  branches  derived  from  the  splenic  as  it 

runs  behind  the  upper  border  of  the  pancreas,  supplying  its  middle  and  left  parts. 
One  of  thp<*e,  larfrer  thnn  the  rest,  i«  ^riven  off  fmin  the  «plenic  near  the  left  cxtrem- 
itv  of  the  pancreas* ;  ii  runs  from  It'll  lu  right  near  rlie  posterior  surface  of  the 
glaod,  following  the  course  of  the  pancreatic  duct,  and  is  <  alled  the  pancreatica 
vvifjna.  Tli(\-ir  vessels  anastomose  witli  tlit-  puTicrcatic  Krain  hes  of  the  panfrcatico- 
duodenal  arteries,  derived  from  the  hepatic  on  the  one  hand  and  superior  mesenteric 
on  the  other. 

Tlif  gastric  (vaaa  brevia)  consist  of  from  five  to  seven  small  branches,  which 
arise  either  fi-un  the  termination  of  the  splenic  arterv  or  fnnTi  if«  tcrminnl  hmnrhps, 
and,  pa«aiug  from  left  to  right  between  the  layers  of  the  gahcru-.^{jlenic  omentum,  are 
distributed  to  the  great  curvature  of  ihe  stomach,  anastomosing  with  branches  of  the 
gastric  and  gastro-epiploica  sinistra  arteries. 

The  erastro-epiploica  sinistra,  the  largest  branch  of  the  splenic,  runs  from  left 
to  right  aloof  the  great  curvature  of  the  stomach,  between  the  layers  of  the  great 
omentum,  and  anastomoses  with  the  gastro^piploica  dextra.  In  its  course  it  dis> 
tributes  several  branches  to  the  stomach,  which  ascend  upon  both  sur&oes ;  olhen 
descend  to  supply  the  omentum. 

Superior  Mesbntekic  Artery  (Fig  397). 

In  ord«r  to  expoM  thia  resHpI  raiHc  the  great  omentam  and  tninsv«rM  colon,  draw  down  the 
Rnmll  intestiaM,  and  cut  tbrouj^h  the  peritoneiim  where  the  tniiWTeree  tneeooolon  end  mewntery 
j  >in :  the  arteij  will  then  be  expoeed  jiut  as  it  iaeaea  from  beiieatb  the  lower  border  of  the 

The  Superior  Mesenteric  Artery  supplies  the  whole  length  of  the  small  intes- 
tine, except  the  first  part  of  the  duodenum ;  it  also  supplies  tiie  ascrading 

and  traii<\  t  i ( v  lon  ;  it  is  a  vessel  of  large  size,  arising  from  the  fore  part  of  the 
aorta  about  a  (juai  tcr  of  an  inch  below  the  coeliju-  nxi'«.  heinij  covered  at  its  origin 
by  the  splenic  vein  and  pancreas.  It  passes  forward  between  the  iMincrcas  and 
transverse  portion  of  the  duodenum,  crosses  in  front  of  this  portion  of  the  intes- 
tiiR',  and  descends  between  the  layers  of  the  mesentery  to  the  right  iliac  fo>^a.  where 
it  terminates  <  onsidcniblv  diminishefl  in  size.  In  its  course  it  forms  an  arch,  the 
convexity  of  which  is  directed  forward  and  downward  to  the  left  side,  the  concavity 
back\var<l  and  upward  tn  the  right.  It  is  accompanied  by  the  superior  mesenteric 
vein  nnd  is  surrounded  by  the  superior  mesrateric  plexus  of  nerves.  Its  branches 
are  the 

Inferior  Panereatico^ittodenal.  Ileo-coUe. 
Vasa  intestini  tenuis.  Colica  dextra. 

Colica  media. 

The  inftrior  pancreatfoo-dnodenal  is  given  off  from  the  superior  mesenteric 

behind  the  pancreas,  and  is  di.-rrihiitcd  to  the  bead  of  the  pancreas  with  the  trans- 
veri^e  and  de<(  rndinir  portions  of  the  duodenum,  anastomosing  with  the  superior 
pane  reat  i  co-d  uode  1 1  a  1  artery . 

The  waaa  inteetini  tenxds  [t.  e.  vessels  of  the  small  intestine]  arise  fwm  the 

convex  side  of  the  superior  mesenteric  artery.  They  are  usually  fmin  t\velve  to 
fifteen  in  number,  and  are  distribut<?d  to  the  jejunum  and  ileum.  They  run  par- 
allel with  one  another  between  the  layers  of  the  mesentery,  each  vessel  dividing 
into  tw<»  hrancbes,  which  unite  with  a  similar  branch  on  each  side,  forming  a  series 
of  arches,  the  convexities  of  which  are  directed  toward  the  intestine.  From  this 
sr 
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Fio.  397. 


Tbe  Hupertor  Mewnlerte  Arteiy  bimI  Its  Branches. 


firet  set  of  arches  branches  arise,  which  again  unite  with  similar  branches  from 
either  side,  and  thus  a  second  series  of  arches  is  formed ;  and  from  these  Utter  a 

[Pio.  398. 
Collca  media. 


Ilco^fr.       Saperfor  b«iiiorrholdal.  Stipnold. 
OiMian  of  the  Mewnterte  AHcrfea :  KM,  mpcriur  in«i«nt«iie  uteiy :  IM,  Inferinr  nwaenterle  artery^W.  W.  R.] 

third  and  a  fourth,  or  even  a  fifth,  series  of  arches  are  constitttted,  diminishing  in 
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size  the  nearer  tlicy  r«ppr(«ieli  the  intestine.  Froni  the  temiiri:il  arche;'  numerous 
small  htrai|;ht  ve-s^^els  arise  which  encircle  the  intestine,  upon  which  they  are  dis- 
tributed,  nunifving  thickly  between  its  coats. 

The  ileo-oolio  artery  is  tiie  lowe-st  branch  given  off  from  the  concavity  of  the 
superior  mesenteric  artery.  It  descends  hetwe«'Ti  the  layers  of  thr-  im -rntrry  to  the 
right  iliac  fo.ssa,  where  it  Jiviilcs  into  two  branches.  Of  these,  the  inferior  one 
inosculates  with  tbe  lowest  branches  of  the  vasa  intestini  tenuis,  from  the  convex- 
ity of  which  branches  procetnl  to  supjily  tlie  termination  of  the  ileum,  the  c:ecum 
and  apprndix  c:eci,  and  the  ileo-crecal  valve.  The  superior  division  inosculates 
with  the  colica  do.Kira  and  supplies  the  commencement  of  the  colon. 

Theeolica  deztm  arises  from  about  tbe  middle  of  tbe  concavitv  of  the  supe- 
rior mc^'ntcric  nrterv,  nnd.  p.is-iiii:  beneath  thn  in'rironpiini  to  the  ntiihlle  of  rlic 
ascending  colon,  divides  into  two  brunches — a  de:>ceudin^  branch,  which  inosculates 
with  the  i1co>colic ;  and  an  ascending  branch,  which  anaslomoeeB  with  the  colica 
media.  These  branches  form  arches  from  the  convexity  of  which  vessels  are  dis- 
tributed to  the  a>i<-eMdinir  cobm.  The  branches  of  this  vessel  are  covered  with 
peritoueunt  only  on  their  anterior  asjX'ct. 

The  oolioa  media  arises  from  the  upper  ])art  of  the  concavity  of  the  sujierior 
mesenteric,  and,  pju^sing  forward  between  the  layers  of  the  tmnsverse  mesocolon, 
divides  into  two  branches.  tIic  one  on  the  right  side  ino«oulating  with  the  colica 
Uextra,  that  on  the  left  side  with  the  colica  sinistra,  a  branch  of  the  inferior  mes- 
enteric. From  the  arches  formed  by  their  inoscalation  branches  are  distributed  to 
the  transverse  colon.  The  branches  of  this  vessel  lie  between  two  layers  of  peri- 
toneum. 

Inferior  Mesenteric  Artery  (  Fig.  399). 

In  ur<it>r  to  e.x|H)t.;  this  vessel  draw  the  Htnall  iateNtineit  and  mesentery  over  to  the  right  side 
or  the  :i>Kiniiu'n,  nat^  tlie  trantrem  «oloa  (owwd  tiietbonu,  and  divide  the  peritoneum  cover- 
ing till-  loft  Hide  of  tbe  aorta. 

Tlif  inferior  mesenteric  artery  supplies  the  descendinf:  and  sij^moid  flexurf^  of 
the  colon  and  the  greater  part  of  the  rectum.  It  is  smaller  than  the  superior  me»- 
enteric,  and  arises  from  the  left  side  of  the  aorta,  between  one  and  two  inches  above 
its  division  into  the  common  iliacs.  It  passes  downward  to  the  left  iliac  fo>-a.  ;ind 
then  flc;icends  botwrcn  tlic  layrrs  of  tlie  me.«orectuni  into  the  pelvis,  under  the 
name  of  the  snjimor  homorrh'tithil  <irti'ri/.  It  lies  at  first  iu  clo^e  relation  with 
the  left  side  of  the  aorta,  and  then  passes  as  the  superior  hemorrhoidal  in  front  of 
the  left  common  iliac  artiay.    Its  branches  are  the 

Colica  sinistra.  Sigmoid. 
Superior  Hemorrhoidal. 

The  colica  sinistra  pas-;(  behind  the  peritoneum,  in  front  of  the  left  kidney, 
to  reach  the  descending  culon,  and  divides  into  two  In-anches — an  aseendin^  branch, 
which  ittOMCulates  with  tbe  colica  media,  and  a  descending  branch,  which  amustomoscs 
with  the  si^rmoid  artery.  From  the  arches  formed  by  these  inosculations  branches 
are  distributed  to  tin'  ib  -i^cnflin'^  colon. 

The  sigmoid  artery  runs  obliunely  downward  across  the  i's«>as  muscle  to  the 
sigmoid  flexure  of  the  colon,  and  divides  into  branchca  which  sup]tly  that  part  of 
the  intestine,  anastomosinir  above  with  the  coliea  sinistra,  and  below  w  ith  the  supe- 
rior hemorrhoidal  artery.  This  vessel  is  sometimes  replaced  by  three  or  four  small 
branches. 

The  Baperior  hemorrhoidal  artety,  the  continuation  of  the  inferior  mesenteric, 

descenils  info  the  pelvis  between  the  layers  of  the  mesorectum.  crossing;  in  its  eoiirse 
the  ureter  and  left  common  iliac  vessels.  <>j)piv^ite  the  middle  of  the  sacrum  it  divides 
into  two  branches,  which  descend  <uie  on  t  ai  li  side  of  tiic  rectum,  where  they  divide 
into  several  small  branches,  which  are  distributed  between  the  mucous  and  inuscular 
coats  of  that  tube  nearly  as  far  as  its  lower  end.  anastomosing  with  each  other,  with 
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the  middle  hemorrhoidal  arteries,  branches  of  the  internal  iliac,  and  with  the  inferior 
hemorrhoidal  branches  of  the  internal  pudic. 

The  fltttdent  should  especiaUy  remark  that  the  trunk  of  the  vessel  descends  along 
the  hack  part  of  the  rectum  far  as  the  niidtlle  of  the  pacnini  hefore  it  divides  ;  this 
in  about  a  finfler's  length,  or  four  inches,  from  the  anus.  In  disease  of  this  tube  the 
rectnin  shoula  never  be  divided  beyond  this  point  in  that  direction,  for  tew  of  involv*^ 
}ii<z  thh  artery. 

Tlic  Suprarenal  Arteries  (Fi«;.  -VXl,  p.  hltl)  are  two  small  vessels  which  arise, 
one  on  each  side  of  the  aorta,  opposite  the  superior  mesenteric  artery.    They  pass 


Fio.  m 


Tb«  Inftrior  Mcaentnrle  and  It*  BfuiAWi 


obliuuely  upward  and  outward  to  the  under  surface  of  the  suprarenal  cap^uies,  tu 
whicn  they  are  distributed,  anastomomng  ivith  capsular  bnuuwes  from  the  phrenic 
and  renal  arteries.    In  the  adult  these  arteries  are  of  small  sise;  in  the  fotos  they 

are  as  lar^re  as  tlic  renal  arteries. 

The  Renal  Arteries  are  two  large  trunks  which  arise  from  the  sides  of  the 
aorta,  immediately  below  the  superior  mesenteric  artery.  Each  is  directed  out* 
ward,  so  as  to  form  nearly  a  rijrht  aiijrle  with  the  aorta.  Thr  rijlit  i-  h-iitrer  than 
the  leA,  on  account  of  the  ))osition  of  the  aorta;  it  pajises  behind  the  inferior  vena 
''cava.  The  left  is  somewhat  hijiher  than  the  right.  Previously  to  entering  the 
kidney  each  artery  ili%ide>  into  iour  or  five  branches,  which  are  distrilaited  to  its 
substance.    At  the  hilum  these  branches  lie  between  Uie  rmial  vein  and  ureter,  the 
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vein  hc'm^  usually  in  front,  the  ureter  behind.  Eadi  vessel  gives  ofi*  somr-  small 
brancbe<«  tri  the  supi-arenal  capstUeSt  the  ureter,  and  the  surrounding  cellular  mem- 

braue  luid  niu.sclcji. 

The  Spermatic  Artefies  are  distributed  to  the  testes  in  the  male  and  to  the 
ovarift  in  die  femnlc.    They  arc  two  slender  vosfiels.  of  considerate  length,  which 

ariM«»  from  the  front  <>F  tho  nortn  a  little  hclow  tltp  vmv.\\  ;irteno.s.  Kj'ch  arterv 
pa-sscs  obiiiiuely  outward  and  downward,  beliind  the  perijoueum,  crossing  the  ureter 
and  resting  on' the  Psoas  muaele,  the  right  spermatic  lying  in  front  of  the  inferior 
vena  cava,  the  left  behind  the  sigmoid  tiexure  of  the  colon.  On  reaching;  the  mar- 
of  the  pelvis  rach  vcsjiel  jia^ises  in  front  of  the  corresponding  external  iliac 
artery,  and  takej*  a  different  coursse  in  the  two  sexes. 

in  the  male  it  is  directed  outward  to  the  internal  ah<loininal  ring,  and  aooom> 
panics  the  other  ronstirtionts  of  the  s|K?nuatic  rnnl  alon^'  tlic  sjionnafir  ranal  to  the 
testis,  where  it  becomes  tortuous  and  divides  into  several  branches,  two  or  three  of 
which  accom[)any  the  vas  deferens  and  supply  the  epididymw,  aiMStomosing  vith 
the  artery  of  the  va<<  deferens ;  others  pierce  t&e  back  part  of  the  tunica  albuginea 
and  sdpiily  tlit»  .<ul)>tance  of  tho  ttsfis. 

In  the  female  the  spermatic  arteries  {ovarian)  are  shorter  than  in  the  male,  and 
do  not  pass  out  of  the  abdominal  cavity.  On  arriving  at  the  margins  of  the  pelvis 
each  arterv  piLsses  inward,  between  the  two  laminte  of  the  broad  ligament  of  the 
uterus,  tri  \>o  di'«triHute<l  to  the  ovury.  One  or  two  snmll  bmnfhe"  pupplv  the  Fal- 
lopian tube;  another  passes  on  to  the  side  of  the  uterus  and  unajitomoses  with  the 
uterine  arteries.  Other  offsets  are  continued  along  the  round  ligament,  through  the 
inguinal  canal,  to  tlio  integument  of  the  labium  and  groin. 

At  an  early  period  of  fopfal  life,  when  the  testes  lie  by  the  side  of  the  spine 
below  the  kidneys,  the  spennatic  arterios  are  short ;  but  these  organs  descend 
from  the  abdomen  into  the  scrotum  the  arteries  become  gradually  lengtheninl. 

The  Phrenic  Arteries  arc  two  sinall  vessels  whieh  present  ranch  variety  in  their 
origin.  Thej  may  arise  separately  from  the  front  of  the  aorta,  immediately  above 
the  coeliac  axis,  or  by  a  common  trunk,  which  may  s|)ring  either  from  the  aorta  or 
from  the  cocliac  axis.  Sometimes  one  is  derived  from  the  aorta,  and  the  other  from 
one  of  the  renal  arteries.  In  only  one  out  of  thirty-six  ra«f"!  examined  did  these 
arteries  arise  as  two  separate  vessels  from  the  aorta.  They  diverge  from  one  another 
across  the  crura  of  the  Diaphragm,  and  then  pass  obliquely  upward  and  outward 
U{K)n  its  under  surface.  The  left  phrenic  paaws  behind  the  oesophagus  and  rniM 
forward  on  the  left  side  of  the  o^so^ihageal  opening.  The  right  phrenic  pa.<«e8 
behind  the  inferior  vena  cava,  and  ascends  along  the  right  side  of  the  aperture 
for  transmitting  that  vein.  Near  the  back  part  of  the  central  tendon  each  vessel 
divides  into  two  branches.  The  internal  branch  runs  forward  to  the  front  of  the 
thorax,  supplying  the  Diaphrngm  and  anastomosing  with  its  fellow  of  the  opposite 
i<ide  and  with  the  musculo-phrenic  and  comes  ncrvi  phrenici,  branches  of  the  inter- 
nal mammary.  The  external  branch  passes  toward  the  side  of  the  thorax  and  inos- 
cidates  witli  the  intcren^Jtal  arteries.  Tlie  intemal  l>raiieh  -if  the  right  phrenic  gives 
off  a  few  vesiicls  to  the  inferior  vena  cava ;  and  the  left  one,  some  branches  to  the 
cesophagus.  Each  vessel  also  sends  capsular  branches  to  the  suprarenal  capsule  of 
its  own  side.  The  spleen  on  the  left  side  and  the  liver  on  the  right  also  receive  a 
few  branches  fioin  these  vessels. 

The  Lumbar  Arteries  are  analogous  to  the  intercostal.  They  are  usually  four 
in  number  on  each  side,  and  arise  from  the  back  part  of  the  aorta,  nearly  at  right 
angles  with  that  vessel.  They  pass  outward  and  backward,  around  the  sides  of  the 
body  of  the  lumbar  vertebra,  behind  the  sympathetic  nerve  and  the  I'sons  niagnus 
muscle,  those  on  the  right  side  being  covered  hy  the  interior  vena  cava,  and  the 
two  upper  ones  on  each  side  by  the  crura  of  the  Diaphragm.  In  the  interval 
brfwren  the  tratiNv.  rse  processes  of  the  vertebne  each  artery  divides  into  a  <l0r«al 
and  an  ahdomiunl  branch. 

The  dorsal  branch  gives  off,  immediately  after  its  origin,  a  spinal  branch,  which 
enters  the  spinal  canal ;  it  then  continues  its  course  backmurd,  between  the  trans- 
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verse  processen.  and  is*  distrlbutetl  to  the  iiiusclet?  and  integument  of  the  back,  anas- 
tomosing -with  the  similnr  hi-nnches  of  the  adjacent  lumbar  arteries  and  with  the 
posterior  branches  of  the  intercostal  arterie>i. 

The  apinat  branch,  besides  supplying  offsets  which  run  along  the  nerves  to  the 
dura  mafrr  und  cauthi  equina,  anjistomossing  with  tlir  otlier  spinal  arterie.H,  ilivides 
into  two  bnmches,  one  of  which  a-seends  on  tlie  posterior  t»urfuce  of  the  UhIv  of  the 
vert<*bra  above,  and  the  otlier  descends  on  the  posterior  snrfaee  of  the  body  of  the 
ve!  ti'1>r;i  l.rluu.  lii/tli  vessels  anastomosing  with  -imilar  brant  lu  -  t'lcTii  neighboring 
spinal  iirtcrirs.  'I'he  iiiM-t  ulaiinii-  nf  tlicso  v<  sst'ls  on  cuch  side,  throughniit  the 
whole  length  of  tiie  spine,  form  u  scries  of  arterial  arches  behind  the  bodies  of  the 
vertebra  which  are  connected  with  each  other,  aad  with  a  median  longitudinal  Tes»el 
extending  along  the  middle  of  the  postoior  surface  of  the  bodies  of  the  vertebnc. 
bv  transverse  branches.  From  these  vessda  ofisets  are  distributed  to  the  periosteum 
and  bones. 

The  abdominal  braocheB  pass  outward,  behind  the  Quadratus  lumborum,  the 

lowest  branch  occasionally  in  front  of  that  muscle,  antl,  being  continued  between 
the  abdominal  muscles,  anastomose  with  branclus  of  tho  epi«r?tslrir  nnd  Hilriiud 
mammary  in  Jront,  the  intercostals  above,  and  those  of  the  ilio-lumbar  and  circum- 
flex iliac  helow. 

Tlu?  Middle  Sacral  Artery  is  a  small  vc>«(l.  about  the  size  of  a  crow-quill, 
which  arises  from  the  bac^  part  of  the  aorta,  Just  at  its  bifurcation.  It  descends 
upon  the  last  lumbar  vertebra  and  along  the  middle  line  of  the  front  of  the  sacruiu 
to  the  upper  part  of  the  coccyx,  where  it  anastomoses  with  tlit-  lateral  sacral  arrcius, 
and  terminate**  in  a  minute  bram  li  wliicli  nm-  down  to  the  situation  of  the  bodv 
presently  to  be  deticribed  as  ''Luschka  s  giund.  From  it  bmuches  arii»e  whicli 
run  through  the  mesorectum  to  supply  the  posterior  surface  of  the  rectum.  Other 
branches  are  given  off  on  each  side  which  anastomose  with  the  lateral  sacral  arteries, 
and  ser)cl  oft'  small  nfT'>t'(>  wliicli  rM'cr  tlie  anterior  snoral  foramina. 

Coccygeal  Qland,  or  Luechka'a  Qland. — Lying  near  the  tip  of  the  coccyx, 
in  a  small  tendinous  interval  formed  by  the  union  of  the  Levator  ani  muscles  of 
either  -i'le.  and  just  above  the  coccygeal  attm  lum  nt  of  the  Sphincter  ani.  is  a 
small  ton;_fInbatc  bodv  about  as  large  as  a  Imiil  or  a  pea.  fir;*t  described  by 
Luschka'  and  named  by  him  the  coccygeal  yhiad^  but  the  real  nature  aj»d  uses 
of  which  are  doubtful,  nor  does  it  seem  at  present  certain  that  it  always  exists.  Its 
most  obviou<  < uniK ctions  are  with  the  arteries  of  tlic  part.  It  consists  of  a  conge- 
ries of  small  arteries  derived  front  the  middle  sacral  and  freely  communicating  with 
e.ich  other.  These  vessels  are  enclosed  in  one  or  more  layers  of  pulyheilral  granulai" 
cells,  and  the  whole  structure  is  invested  in  » capsule  of  connective  tissue  which 
Sfiuls  in  tralMM  iil;e  iding  the  interior  into  a  nund)er  of  >[ia<  <  s  in  which  tin-  vrs- 
sels  and  cells  arc  contained.  Nerves  pass  into  this  little  body  from  the  sympathetic, 
but  tfamr  mode  of  terminatioD  is  unknown. 

OOMMON  lUAO  Abtbbies  [Fig.  393»  p.  572]. 

The  abdominal  aorta  divides  into  tb(>  two  Common  Iliac  Arteries.    The  bifiir> 

cation  nsuallv  Uikes  place  on  tli^'  l<Tt  -idi-  (iftlir  1<Md\  of  the  fonrih  liniibar  vortebra. 
This  point  corresp)n<ls  to  the  left  side  of  the  umbilicus,  an<i  is  on  a  level  w  ith  a  line 
drawn  from  the  highest  ))oint  of  one  iliac  crest  to  the  other.  The  common  iliac  arte> 
ries  are  about  two  inches  in  length ;  diverging  from  the  termination  of  the  aorta,  they 
pass  downward  and  inifward  tn  tbf  Hi:ir;:in  ■  f  tlic  [  <  lvi>4,  and  divide  opiK-^site  the 
intervertebral  substance,  between  the  la.st  lumbar  verteljra  and  the  sacrum,  into  two 
branches — ^the  eztemal  and  internal  iltae  arteries,  the  former  supplying  the  lower 
extremity,  the  latter  the  viscera  and  parietes  of  the  pelvis. 

The  rifrht  common  iliac  is  somewhat  larjier  than  the  left,  and  pa««f«5  more 
obliquely  across  the  body  of  the  last  bunbur  vertebni.     In  front  of  u  are  llic  pcri- 

*  Dci-  HirnanJtang  und  die  i>tcutdrwie  dfs  Meimchcii,  EkTlin,  ISGO;  Analomk  dfs  .VriiivAca,  Tubingen, 
HM,  ▼oL  ii.  pt.  2,  p.  187. 
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toueum,  the  ileum,  branchcj*  of  the  sympathetic  nerve,  and,  at  its  point  of  division, 
the  ureter.  Rehmd  it  is  aeparated  m>in  the  last  Inmbar  vertebra  by  the  two  com- 
mon  iliac  veins.  On  its  outei*  »ide  it  is  in  relation  with  the  inferior  vena  cava  and 
the  ripht  mminon  iliac  vein  above,  ami  the  Psoas  magnus  musele  below. 

The  left  common  iliac  is  in  relation  in  front  with  the  peritoneum,  branches  of 
the  synipathi^o  nerve,  and  the  superior  hemorrhoidal  artery,  and  is  croNsed  at  its 
point  of  bifurcation  by  the  ureter.  The  left  common  iliac  vein  lies  partly  on  the 
inn<>r  side  and  partly  beneath  the  artery ;  on  its  outer  side  the  artery  is  in  relation 
with  ilie  PaoiiA  uagnus. 

Branohee.'^The  eommon  iliac  arteries  give  off  small  branches  to  the  perito- 
nc'!ini.  VMm^  in:t'rniis\  iirr>r<^r>-.  and  the  surrounding  eellolar  ttssue,  and  occasionally 
g^ve  ungiu  to  the  ilio-lumbar  or  renal  arterica. 


Plan  of  tu£  Relations  of  tub  Common  Iiliac  Ahteries. 


In  Front. 
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Svui)>atlictic  ncrvea. 
Ureter. 

X      ^\  Onto-  Stie. 

f    Right    A  Vena  cava. 

I                J  '^'P^^  couinion  iliac 

V                I  vein. 
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SYUipnthctif  n**rv<>s. 
Superior  hemorrhoidal  ariory. 
Dreter. 


Bmer  Side. 

Left  common  iliae 
vein. 


Behiml. 


FwNw  touacle. 


(hiter  Side. 
Psoas  mnaolai. 


H\i;\\t  and  loft  common  iliao  veins. 


Behind.^ 
Left  oommoo  itiao  vein. 


Peculiarities. — Th<*  point  of  origin  varies  accordinjr  to  the  bifurcation  of  the  aortii.  In 
tlin-'-liMirths  of  a  largo  nutnhcr  of  ca«<'N  tli>'  anriu  t>il'ur<  :irr<l  cith-T  njnni  tln'  tuurtli  liimltiir 
Tcrt«-*l»rtt  or  ujion  th»?  intcrvcrtehnil  disk  lieiwecn  it  and  the  tiith,  the  bilun;ati«m  b«  in::  in  one 
esac  out  of  tone  liolow,  anil  in  one  out  of  elovon  aliovc.  this  |Hiint.  In  l»»n  out  of  every  tlurtcWI 
esMA  the  vessel  bifunated  within  half  so  inch  above  or  below  the  level  of  the  creet  of  the  iliaia  } 
more  fm|uently  below  than  ftbovi*. 

The  point  of  division  is  snl'jfc-t  to  ^^'r^ut  viiri<'ty.  In  two-thirds  of  a  hw^r  iniinlM-r  of  casot 
it  \KAr  between  the  laiit  luubar  vertobra  atnl  ilie  upper  border  of  the  mocrum,  being  above  thut 
p<iiiu  ill  unc  case  out  of  etcht,  and  below  it  in  one  caae  out  of  eix.  Tb«  left  oomunoo  iliae  artery 
divitlrs  lower  down  more  frequentlv  than  the  right 

The  relative  length  aUo  of  the  two  common  IUoa  art«rie«  varied.   The  ri|rht  oomnoii 

iliac  was  tln'  tnii.:<'r  in  ''>?'>  rasi^* :  tlir  ffft.  in  '<'!:  wliiNi  tlit'V  w-rc  liojli  ciiuiil  in  oH.  The 
lenjjtli  of  the  urU-neis  viiri«*d,  in  livc-i«eventli(t  ot  tiie  cases  t  xaiiiined,  from  an  iiicli  aii«l  a  half  to 
three  inches;  in  about  half  of  the  remaining;  cases  thi>  art«!rv  wiui  longer,  and  in  the  other  half, 
•hort«r,  the  niinimum  length  beio{|  lees  than  haif  an  inch,  the  maximum  four  and  a  half  inchea. 
In  one  instance  the  ri^ht  common  uiao  was  fioand  wanting,  the  external  and  internal  Uiaos  ari» 
ing  directly  froni  tli"'  aorta. 

Surgrloal  Anatomy — The  application  of  a  rmuUtre  t<»  the  o>miiiuij  iliac  an<a-y  may  be 
required  on  account  ol  urn  ui  Um  or  iH  iuorrhai."-  iinplicatinfi  the  ext«»rnal  or  internal  iliaca.  or  on 
a<<m))nt  of  Kecondary  heniorrha-:e  after  ainputaUon  of  the  thiKh  high  op.  It  has  been  eccn  that 
tlio  origin  <»f  this.  ve»«el  corresponds  to  the  left  side  of  tb«  ambilicua  OD  a  level  with  a  line  drawn 
fruiu  the  hiKbe»t  point  of  one  iliac  crest  to  the  opposite  one,  an<I  it*  <'Ourse  to  a  line  extending 
from  the  lefk  side  of  the  umbilicus  downward  towani  the  middle  of  Poupart's  ligament.  The 
liin'  of  iiiri>]i<ti  rr.piir'  ■!  ill  ^\\^■  lir^t  steps  of  an  openition  tor  si  iMiriiii;  tlii>  \'-^>>  !  \voiiM  materially 
defR'itd  ujioii  ihf  nature  ol  the  liftcase.  If  the  sur;re<in  xeltM  t  tli<'  iliac  rejiion.  a  curve*!  incifiion 
ab<iut  five  iui-hen  in  length  may  be  made,  couimencini;  on  ihr  K  It  side  of  the  umbilicus,  carried 
outwaid  toward  the  anterior  superior  iliae  spine,  and  then  atooK  the  upper  )>ordcr  of  Poupari's 
ligament  ns  far  as  its  middle.  Bat  If  the  anearlMmal  tiimor  vhoald  extend  hi;rh  up  in  the  ahdo- 
tiii  II  ulon;i  the  external  iliac,  it  is  l>etter  t "  1.  ;  tin  si,].,  i.fthe  abdonien.  approaching  thr  irt<  rv 
huiii  above  by  making:  an  incision  from  four  to  live  inches  in  length  from  at)out  two  in<  hf  -  at.o\  (• 
and  to  til'  li  It  of  the  umbilicu.s,  carried  Outward  in  acurTCd  direction  toward  the  Inmloir  recion. 
and  tenuiaatiug  a  little  below  the  anterior  enporior  iliae  spine.  The  abdominal  muMilce  (in  eitlier 
case)  havinf;  been  eaiitiouitly  divided  in  snccewion.  the  trannversalis  fascia  munt  be  earefully  ent 
through,  and  the  peritorn  tun,  together  with  fii'  ureter.  S4'paratcd  from  the  nrt>'ry  ami  juished 
iLside;  the  sacro-iliac  articolation  tnust  then  Uc  i.  it  for,  and  \\\v\n  it  the  vensel  will  l»c  l,  lt  pul- 
miting.  m  l  may  be  fully  exi>os<Hl  in  close  connection  with  its  ac(>ompanyinp  vein.  On  the  right 
side  both  coiutuon  iliac  veins,  ojt  well  as  the  inferior  vena  cava,  are  in  ciot>e  connection  with  the 
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arti  ry.  aij<l  must  1tf  rarefully  HVoide<l.  On  th'-  I'  ft  >iil<-  itw  vein  iiMuiily  lit  »  on  the  imi'^r  side 
ami  bcliuid  the  urtcr^*,  but  it  oocMioaally  hai>peniit  thiit  the  two  coniuiun  iliiM.-  veins  are  joinvtl  OQ 
the  left  instead  of  the  npA  eide,  which  would  add  tuuch  to  the  diffieuUx  of  an  operation  in  eaeh 
«  eeie.  The  oommon  iltao  arteij  taaj  be  lo  short  that  danger  my  be  «t»p'^«iMKd  from  aeeood* 
ery  hemorrhage  if  a  ligatare  is  a|>plied  to  it  It  would  be  preferable  in  soch  a  case  to  tie  both 
the  external  and  int^rrnal  iliat  a  near  tlieir  origin. 

[Dav^'  of  Kogland  hsw  devised  a  *'  rectal  lever,"  which  is  introduo«Hi  into  th^  rectum  and 
phiooti  over  the  common  iliac  of  the  «ide  to  be  operatwl  on.  Hy  its  elevation  tin'  artery  can  In* 
compressed  to  prevent  hcmorrba|Ee  in  hip-joint  amputation.  Llojd  of  Birmiiigluun  has  devised 
anoUier  ezoellent  method  to  attain  the  mxatf  end,  ny  compression  of  the  external  iliac  and  the 
branches  of  the  internal  iliac  j»oin<.r  t'>  the  thif;h.  by  pa-ssing  an  ehistie  banda^o  around  half  of 
the  pelvis  above  the  iliac  crest  ifi  Iruiitand  l)et«een  the  anus  and  tuber  ischii  behind.  A  ixjllcr 
bandajje  ^hnul  l  be  placed  over  the  external  iliac] 

Collateral  Circulation. — The  principal  ujxent.H  in  carrying  on  the  collateral  circalation 
after  the  application  il  a  ligature  to  the  common  iliac  are  the  ana^^tomoMpy  of  the  hemorrhoidal 
branches  of  the  internal  iliac  with  the  superior  hemorrhoidal  from  the  inferior  mesenteric;  the 
anaKtomosps  of  the  uterine  and  ovarian  artcrief  and  of  tho  vesical  arteries  of  opposite  «ides  : 
of  the  lati  ral  -ai  ra!  witli  tin'  iiiid'Hi'  -a<  ral  art<  ry  ;  of  the  Ojiigai»trii- w  itli  the  intci  tial  matiirnarv, 
inferior  inleno^tul,  and  luialiar  artLiivs  ;  of  the  circumtlex  iliac  with  tlie  imaiiar  ani  riys, ;  ul  llic 
ilio-lumbar  with  the  last  lumbar  artery  ;  of  the  obturator  artery,  by  means  of  its  j.uhic  branch, 
with  the  vessel  of  the  opposite  side  ait^  with  (he  internal  epigastric';  and  of  the  gluteal  with  tho 
posterior  bnnelies  of  the  laeml  arlnies. 

IxrsEaaSKL  Ilzao  Abiiisy  (Fig.  400). 

The  Xnternal  Iliac  Artery  supplies  the  waHs  and  viscera  of  the  pelvis,  the  gene- 

rstivc  orjrans,  and  the  inner  side  of  tlic  thi|^Ii.  It  is  a  short,  thick  vc8,sel — smaller 
in  th(»  ;i«liilt  than  the  extrrnnl  ilinc,  mid  ab(»ut  an  inch  ami  :i  half  in  K'liirtli — which 
urist's  at  the  {K)iiit  of  bifurcation  of  the  ouuiinuu  iliuc,  and,  jtus.siiig  downward  to 
the  iipf)er  margin  of  the  great  sacro^ciatie  foramen,  divides  into  two  larg9  trunks^ 
an  anterior  and  a  po$terior ;  a  partially  obliterated  cord,  the  hy|K>gastric  AlteiV, 
extending  from  the  extremity  of  rho  vessel  forward  to  the  blaflder. 

Relations. — In  froiU  with  the  ureter,  which  separateti  it  from  the  peritoneum ; 
behindj  with  the  internal  iliac  vein,  the  lumbo>sacrai  nerve,  and  Pyriformis  mtiscle ; 
by  its  outer  tide  near  its  origin,  with  the  Psoas  magnus  muscle. 

Plan  of  the  K£laiio.n>:  of  the  Internal  Iliac  AiiXEiur. 


In  Front. 

Peritoneum. 
Ureter. 


Pkoaa  magniia. 


B<hind. 
Tnternat  ilia*!  vein. 

Liiiiii/if-'^ai  la!  nerve. 
l'yi"it'jrmi.'«  muscle. 

In  the  foetus  tho  internal  iliac  artery  (hifpotja^tri'-)  U  twice  a.s  larjie  as  the  exter- 
nal iliac,  and  appearsi  to  be  the  continuation  of  the  common  iliac.  Pairing  forward 
to  the  bladder,  it  ascends  along  the  sides  of  that  viscits  to  it.-<  summit,  to  which  it 
ph  rs  hranches ;  it  then  ]>asses  upward  along  the  back  part  of  the  anti  rir.r  w  wW  of 
the  abdomen  to  the  unibiliciw,  converging  toward  its  fellow  of  the  opposite  Mde. 
Having  passed  through  the  umbilical  opening,  the  two  airterice  twine  round  the 
umbilical  vein,  forming  with  it  the  uml»ilicnl  cord,  and  ultimateiy  ramify  in  the 
placenta.  The  portion  of  the  vessel  within  the  !iM'>iitf>n  is  called  the  hypegtutric 
artery,  and  that  external  to  that  cavity  the  uinlUicai  artery. 

At  birtJi,  when  the  placental  ctreiilation  ceases,  the  upper  portion  of  the  hprpo- 
gastric  artery,  extending  from  the  summit  of  the  bladder  upward  to  the  umbilicoa, 
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eontrncts.  aiiil  uli iraately  ihvindles  to  a  solid  fibrous  conl :  l)ut  tho  lower  portion, 
extending  t'rom^  ita  origin  (in  what  is  now  the  internal  iliac  artery)  for  about  an 


AiteriwortbeFtlvla. 


inch  and  a  half  to  the  wall  of  the  bladder,  and  thence  to  the  summit  of  that  oi*|pui, 

is  not  totally  impervious,  thnu;.'h  it  boroiiies  eoii-iili'iably  reilnce<l  in  size,  and  serves 
to  coiivt'v  MoihI  to  the  bladder  umlei"  tlie  name  »>!'  llie  xiipt  rinr  vixical  artery. 

Peculiarities  as  regards  Length. — In  twothinls  of  u  lar<;e  nura)>er  uf  <:i\seH  the  Ien<:th 
of  the  internal  iliac  varied  between  an  inch  and  an  inch  and  a  lialf ;  in  the  remainin;:  third  it 
was  more  IVequently  longer  tiian  shorter,  the  masimum  length  being  three  inches,  the  min- 

imuin  half  an  inch. 

The  h'nL'tli-  nf  tho  ooiiMiioti  and  internal  iii;i'-  urtiTies  lii  ;ir  ;in  insi-r>e  |>ri>]H>rti<)n  to  each 
Other,  the  internal  iliac  art<  rv  lu  inj;  long  when  the  l  oininon  ilia<'  is  ^<hort,  and  ror  rertCt. 

An  regards  Its  Place  of  Diviaton.— The  place  of  division  of  the  internal  iliiw:  varies 
between  the  upper  margin  of  the  sacrum  and  the  upper  lionler  of  the  nacro^datic  foramen. 

The  arteriM  of  the  two  sides  in  a  series  of  cases  often  diflered  in  len^h,  but  ndther  seemed 
coiistantlv  t<i  i  x.  (1  il  tli<'  othiT. 

Surgical  Anatx^my. — The  applicuiir.n  of  a  liirntnre  to  the  inu^rnal  iliac  artery  may  be 
requireii  in  casvn  nf  aneurism  or  henion  hu."-  utfei-tin;;  one  of  itti  branches.  The  vessel  may  be 
secured  by  makin);  an  incision  through  the  abdominal  parietes  in  the  iliac  region,  in  a  direction 
and  to  an  extent  similar  to  that  for  marinj;  the  common  iliac :  the  transvenialis  fascia  haviiif; 
been  i-:iiiti()ia>ly  di\iili'd,  and  the  jHTitoneinn  pii-ln  d  inward  Trotn  the  iliai'  fn^^a  tnwaril  the  |>.>|- 
vis,  the  linger  may  feel  the  puUaliun  of  tlie  external  iliue  at  the  Itottoni  of  the  wound,  and  by 
tnwing  this  vessel  upward  tlm  internal  iUao  u  arrived  at,  opposite  the  saero-iliae  articulation.  It 
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sh«>ul<l  Ik*  rcmomliered  that  thn  vein  lies  l>ohin*l  and  on  tho  right  side,  n  little  ':s.U  riiai  to  tlie 
iirtiTV  and  in  close  t  nnt  i.  t  w  iili  it  :  the  uret<'r  und  peritoiH-inn,  whii-li  lie  in  front,  must  uImi 
avoiilod.    The  de^rree  ot  liicilitv  in  ttpplyin;;  a  li^iHture  to  tliU  vecwel  will  n)»inly  depend  ii]H)n 
ita  length.    It  ha."  heen  seen  that  in  the  ^reat  majority  of  th«  eaMM  exunined  the  artery  wiut 

Kboit,  TKiying  front  ku  inch  to  an  inch  and  a  half  ;  in  these  oases  the  aitery  ut  deeply  neated  in 
the  pelviu:  when,  on  th*  i^ntrarf,  the  x^ftwt>\  in  lonjier.  it  \%  found  partly  aliove  thai  cavity.  If 
the  artery  ii*  very  fli  'i  !.  oeeu^ionally  hapj"  ns.  it  wmiM  \m-  pr«*ferahle  to  apply  a  ligatUN  lo 
the  common  iliac  or  upon  the  ext«nml  and  inuroitl  iluiett  nt  their  ori;:in. 

Collateral  Circulation. — In  Prof.  Owen's  dinsei-tion  of  a  ca^i*  in  which  the  interna)  iliac 
artery  had  been  tied  by  Stevens  ten  years  before  death  for  aneurism  of  the  sciatic  artery,  the 
internal  iliae  wa«  found  impervious  for  about  an  tnch  above  the  point  wher**  die  Hgatore  had 
l>een  npf  ti'-'l  .  hut  the  ohliteration  did  not  extend  to  thr  nri^xiii  nf  tlic  •  \t.  riiiil  iliac,  as  the  ilio- 
lumhnr  urtory  arotse  just  alnivi-  thi«  point.  Below  thu  |M)iat  of  uhiiti-rutioii  the  arterv  re^umed 
itM  natural  diameUT,  and  continued  so  lor  half  an  inch,  the  ohturntor,  lat^Tal  socral.  and  f^Iuteal 
arising  in  sucoession  from  the  lattt^r  portion.  The  ohturator  artery  was  entirely  obliterated. 
The  lateral  sacral  artery  was  a^  larp^  an  a  crow's  quill,  and  had  a  very  free  anaalomuds  with 
the  artery  of  the  opp<>8ile  wide  and  with  the  middle  sacral  art*'ry.  The  !*eintir  nrt'Tv  ww^  entirely 
ol)literat<><l  a«  far  bm  it,-*  point  of  e<»nnection  with  the  aneuri^mal  tumor.  I>ut  on  the  tlihtjil  side  of 
the  Httc  it  was  contiiiui  «i  linwn  ahm;;  the  back  of  the  tlii:;!!  nearly  as  large  in  fir.e  &>>■  the  femoral, 
beinp  pervious  ahout  un  inch  below  the  sac  by  ree«nving  an  anaxtoniosing  ves.*el  from  the  ^*ro- 
funda.'  The  oirculntion  was  carrie*!  on  by  the  anastomose*  of  the  uterine  and  ovarian  arteriea? 
of  the  op|)Osite  vesical  arteries;  of  the  hemorrhoidal  branches  of  the  internal  iliiK!  with  those 
from  the  inferior  mesenteric  ;  of  the  obturator  arti'ry,  by  means  of  its  tiubic  bran<-h,  m  ith  the 
v.'ss.'l  iiC  til''  iijijMiHite  side  ainl  \\itli  tin'  <  |'i j;i>tiir  and  internal  circumtiex  ;  nf  tin-  i  irriiintlex 
niul  perforating  branches  of  the  profunda  temorai  with  the  sciatic  -,  of  the  gluteal  with  thu  pos- 
terior  branches  of  the  »acral  arteries  ;  of  the  ilio-lunibar  with  the  last  lumbar  ;  of  the  lateral  saO- 

zal  with  the  middle  sacral ;  and  of  the  ciroamflez  iliao  with  the  ilio-lumbar  and  gluteal. 


Branches  of  ths  Xntbbnal  Iliac. 

From  the  Anterior  Trunk*  From  th'  Posterior  Trunk. 
Superior  Vesical.  Ilio-ltniilmr. 
Middle  Vetiical.  Lateral  k>ucral. 

Inferior  Vesical.  Gluteal. 
M  id(  1 1  e' Hemorrboidal. 

(>li(i!i;itor. 

Internal  fudic. 

Sciatic. 

T  M  if  Uterine. 
InfemaU.  |  y^^^, 

The  supeinor  vesical  is  that  part  of  the  fnctal  hvpopastric  arterv  which  remains 
pervious  after  birth.  It  extends  to  the  side  ()f  the  bladder,  distributing  nuinerou.^ 
branches  to  tlie  apex  and  bod^-  of  the  orjian.  From  one  of  thej»e  a  slenrier  ve.s*el 
is  derived  whi(  It  :icconipaiiies  the  vas  def*  >  •  in  its  course  to  the  testis,  where  it 
anastomoses  with  tlic  spc  nnntir  nrtery.  Tliis  ia  x\ie  artery  of  the  vm  defereM* 
Other  branches  supply  the  ureter. 

The  middle  veaioal,  nsually  a  branch  of  the  superior,  is  distributed  to  the  base 
of  iIh'  Idiidder  and  tlir  iiinler  surface  of  the  vesiculae  seminales. 

Thi-  inferior  vesical  ari-o  fiviiii  tlic  antcrinr  division  of  tlic  internal  iliac,  fr©- 
uuentl^'  in  common  with  the  middle  hemorrlioidal,  and  is  distributed  to  the  bai»«  of 
tne  bladder.,  the  prontate  (j^land.  and  veftical»  seminales.  The  branches  distributed 
to  the  prostiite  cominuniciitc  with  the  corresponilint;  vessel  of  the  opposite  side. 

The  middle  hemorrhoidal  artery  usually  arises  tojrether  with  tli.*  j)receding 
vessel.    It  supplies  the  rectiirn,  amustttmosin;^  witli  the  other  heiuorrlioitlnl  arteries. 

The  uterine  artery  passes  downward  from  the  anterior  trunk  of  tho  internal 
iliac  to  the  neck  of  the  uterus.  Asceiidini:  in  a  tortu<»us  coui-se  on  the  side  of  this 
viscus  between  the  layers  of  the  bmad  ligament,  it  distributes  branches  to  its  sub- 
stance, anastomosing  near  its  termination  with  a  branch  from  the  ovarian  artery. 
Branches  from  this  vessel  are  also  distributed  to  the  bladder  and  iirelrr. 

The  Taginal artery  is  anatoirous  to  the  inferior  v>  -i<  :il  in  the  male;  it  descenda 

*  Mtdko-Chirurgiad  IVaiut.,  vol.  xvi. 
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upon  the  vavrina,  Hupplying  its  mucous  membrane  and  sending  brandiee  to  the  neck 

of  tlie  lilatMtT        cotiti^iiioii!*  part  of  the  recttini. 

The  obturator  artery  j^Kig.  usually  arises  from  the  anterior  trunk  of  the 
internal  iliac,  frequently  from  the  ixisterior.  It  paaseB  forward  below  the  brim 
of  the  pt'lvis  to  the  canal  in  tlie  upper  bonier  of  the  obturator  foramen.  an<K 
escaping'  tVnm  the  pelvic  cavity  throiiL'h  tliis  aperture,  divides  into  an  internal  and 
an  external  hrunuh.  in  the  pelvic  cavity  this  vessel  lies  upon  the  pelvic  fascia, 
beneath  the  peritoneum  and  a  little  below  the  obturator  nerve,  and  wnibt  passing 
tlirou{;h  the  obturator  foramen  is  contained  in  an  obliijuc  canal  formed  by  tin-  hori- 
zontal brunch  of  the  pubes  above  and  the  arched  border  of  the  obturator  mem- 
brane below. 

Branches. —  Within  the  prln's  tlie  obturator  artery  gives  ofT  an  Siae  hnmch  to 
the  iliac  fossa,  which  supplies  tlie  bone  and  the  Iliacu?  muscle,  and  anastomoseH 
with  the  ilto-lumbar  artery ;  a  vesical  branchy  which  runs  backward  to  supply  the 
bladder;  and  a  jnAie  branek,  which  is  given  off  firom  the  vessel  jurt  before  it 
leaves  the  pelvic  cavity.  This  branch  ascends  upon  the  back  of  the  pubes,  com- 
municating with  offset.'*  from  the  epi<:asfric  artery  and  with  the  corr<'S[>ondinf;  vessel 
of  the  opposite  side.  This  branch  is  phiced  on  the  inner  side  of  the  femoral  ring. 
Es^enuu  to  the  peMt  the  obturator  artery  divides  into  an  ertemal  and  an  internal 
branch,  which  are  deeply  situated  beneath  the  Obturator  externus  muscle;  skirting 
the  circumference  of  the  obturator  fuiamen,  they  anastonio^e  at  the  lower  part  of 
this  aperture  with  each  other  and  with  branches  of  the  internal  circumliex  artery. 

The  internal  branch  curves  downward  along  the  inner  margin  of  the  obturator 
foramen,  distributing  branches  to  the  Obturator  ext<-rims  niuscle.  Poctinous,  Abduc- 
tors, and  Gracilis,  and  anastomoses  with  the  external  branch  and  with  the  internal 
circumtlex  artery. 

The  external  branch  curves  round  the  outer  margin  of  the  foramra  to  the  space 

between  the  Cicniellus  inferior  and  Quadratu.s  fenioris.  where  it  anastomoses  with  the 
sciatic  artery.  It  supplies  the  Obturator  muscles,  anastomoses,  as  it  passc>s  backward, 
with  the  internal  branch  and  with  the  internal  dfcnmflez,  and  senw  a  branch  to  the 
hip-joint  through  the  cotyloid  notch,  which  ramifies  on  the  round  ligament  as  fiur  as 
the  head  of  the  femur. 

FMnliarities. — In  two  out  of  ov*  ry  throe  cascH  the  obturator  srisn  from  the  internal  iliac; 
in  one  case  in  three  and  a  half  from^  the  apigastrie ;  and  in  al>otit  one  in  •svaBty^wo  cases  by 
two  roots  from  both  vwaeto.  It  araw  in  anont  tlw  aame  ]>ro|jortion  fmn  the  external  iliac 
artnr}-.   Th<>  origin  of  the  obturator  from  the  epigastrio  ia  not  oommooly  (bond  on  both  iddea  of 

the  same  boily. 

When  the'  obturator  artery  arises  at  the  front  of  the  pelvis  from  the  epiputrie,  it  denends 
abnott  vertiaUly  to  the  upper  part  of  the  obturator  foramen.  The  artery  in  this  course  usually 
lies  in  contact  with  the  estemal  iliac  vein  and  on  the  outer  side  of  the  femoral  ring  ^ig.  401,  a); 

in  mich  caMMitwotiM  ti"t  !»■  '•ii(i:ittL'«^rfd  in  tho  opemtion  for  fomoral  lii-niia.  Occii!«lonullv. 
however,  it  curves  inwartl  tilon^^  the  free  margia  of  Gimberoat's  liguuieut  (Fig.  401.  u),  und 


FkQ.  401. 


Variations  in  Ori^n  and  Course  of  Obturator  Artery. 


under  such  cirrinn''t;in<-'"*  woiil<l  fi!iiin«t  cotnpl<-t<'ly  encircle  tli.-  neck  of  a  hi-riiial  su'-  f!*iip]Hi-ini; 
a  herniii  to  exi^^t  in  liiucli  a  casuj,  aud  would  be  in  great  danger  uf  being  wounded  if  un  opc* 
ration  was  performed. 
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The  internal  pudic  is  the  smaller  of  the  two  terminal  branches  of  the  anterior 
trunk  of  tluj  interuiil  iliac,  and  supplies  the  external  organs  of  generation.  It 
passes  downward  and  outward  to  the  lower  border  of  the  great  sacro-sciatic  f<ira- 
men,  and  emerges  from  the  pelvis  between  the  Pvriformis  and  Coccygeus  mujicles ; 
it  then  crosses  the  spine  of  the  ischium  and  re-enters  the  pelvis  through  the  lesser 
sacro-sciatic  foramen.  The  artery  now  crosses  the  Obturator  internus  muscle  along 
the  outer  wall  of  the  ischio-rectal  fossa,  being  situated  about  an  incli  and  a  half 
above  the  lower  margin  of  the  ischial  tuberosity.    It  is  here  contained  in  a  sheath 


¥\u.  402. 


HIWOH  AHICKf     SMALL  tCiA Tie  NfllVt 

hhoioal 

ThL-  Internal  Iridic  Artery  •nd  iu  Brant-heA  In  the  Mnle. 

of  the  obturator  fascia,  and  gradually  approaches  the  margin  of  the  ramus  of  the 
ischium,  along  which  it  ascends  forward  and  upward,  pierces  the  jvosterior  layer  of 
the  deep  perineal  fascia,  and  runs  forward  along  the  inner  margin  of  the  ramus  of 
the  fnibes ;  finally,  it  perforates  the  anterior  layer  of  the  deop  perineal  fascia  aixl 
divides  into  its  two  terminal  branches,  the  dorml  artertf  of  the  pcnin  and  the  artery 
nf  the  corpufi  caveruoHuni. 

Relations. — In  the  first  part  of  its  course,  within  the  ]>elvi!«,  it  lies  in  front  of 
the  Pyriformis  muscle  and  sacral  plexus  of  nerves  an<l  on  the  outer  side  of  the  rec- 
tum (on  the  left  side).  As  it  crosses  the  spine  of  the  ischium  it  is  <'overed  by  the 
(Jbiteus  maximus.  In  the  pelvis  it  lies  on  the  outer  side  of  the  ischio-rectal  fossa, 
upon  the  surface  of  the  Obturator  internus  muscle,  contained  in  a  fibrous  canal 
formed  by  *'ie  obturat)»r  fascia  and  the  falciform  process  of  the  great  sacro-'«riatic 
ligament.    It  is  accompanied  by  the  pudic  veins  and  the  internal  pudic  nerve. 

Peculiarities. — Tho  internal  pmlic  is  sonu'tiinos  limnller  than  ii^nal,  or  faiU  to  civ«»  off  one 
or  two  of  it?*  u«ujil  tiranclics ;  in  (^iich  cn.sos  the  ih'firif  nrv  is  Kiipplir^l  \>\  hranohcs  ilcrivi-.!  from 
an  ndditioniil  vt'ssol,  nrrrsson/  pudir,  v'hicti  ponrrally  nri^x's  fntni  jnidic  artorv  iM'foro  its 
exit  from  th»'  ^truut  cacro-Roiiitic  fornnipn,  ami  pnxfos  forward  noar  tfn-  has*-  of  tho  Maildrr.  on 
the  upper  part  of  the  proKtJite  uland,  to  the  perineum  :  it  then  perforates  the  trianjiulur  lig- 
ament and  fives  off  the  branches  usually  di-rivcd  from  the  pudic  arterv.  The  d«-fieiency  n»0!«t 
frequently  met  with  is  that  in  which  the  int4>rnal  pudic  ends  a.s  the  arterv  nf  the  lailh.  the  artery 
of  the  cf)rpus  cavernosum  ami  arteria  dorsalis  j»etiis  Immh^  derived  from  the  acccsnorv  pudic.  Or 
the  pudic  may  terminal*'  as  the  superficial  perineal,  the  artery  of  the  hulh  Ix  in;:  i|eriv«Nl,  vitli 
the  other  two  hranchi'S.  from  the  lu-cessory  vessel. 

The  relation  of  the  jK-cessory  pudic  to  the  j)rostale  pland  and  urethni  is  of  the  greatest  inter- 
est in  a  surgical  jMiint  of  view,  m  this  ve9«el  is  iu  danger  of  being  wounded  in  Uie  lateral  ope- 
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ration  of  lithotomy.  The  student  nhnuld  also  study  the  po<ittion  of  thn  internal  pudit;  artery 
and  it«  branches,  when  runnin)i  a  normal  coiiriw*,  with  ropinl  lo  the  winie  operation.  The  super- 
ficiiil  art.  iii  H  iif  the  perini  uiii  ami  the  trans«vcrj*e  perineal  are,  of  neressity.  divided  in  this  ope- 
ration, but  the  hemorrhage  from  the«e  vefij*e|«  i.*  seldom  excessive;  should  a  lijiature  l>e  re<pjin'd, 
it  can  rea*Ji!v  W  applied  on  account  of  their  superjicial  position.  The  artery  of  the  Ijulii  may 
he  divided  \i  the  incisioa  be  carrie^l  too  far  forward,  and  wound  of  thi!<  vessel  may  W  attendtxi 
with  serious  or  evnn  fatal  consequences.  The  main  trunk  of  the  internal  pudic-  artery  stands  a 
risk  uf  h.'in^  woundeil  if  the  ineisii<n  In-  I'urrJed  too  far  i mtwiiril  ;  hiit  Imhui'I  'Ihwh  \<\  the 

811*00^  obturator  faaoia  and  under  cover  of  the  raaiu.s  of  tlie  iaehium,  the  accident  i:i  uut  very 
likelj  to  oecur  unlcw  tbe  vmwI  runs  mi  anoiiialons  oouree. 

Braiichea. —  Within  the  pelvis  the  intciual  pudie  gives  off  several  small  branches 
^vliii  li  supply  the  muscles,  sacral  nerves,  and  pelvic  viscera.  In  tkej>erineum  the 
following  branches  are  given  oflf: 

Infn  ii>r  ITcmorrlioidal.  Artery  of  the  Bulb.  • 

Superficial  PeriTioal.  Artery  of  the  Corpus  CavemoBum. 

Tn»n«versp  Pi  riiit  al.  Dorsal  Artery  of  the  Penis. 

The  inferior  hemorrhoidal  arc  two  or  three  ."mall  arteries  which  arise  from 
the  iutenial  pudic  as  it  passes  above  tbe  tuberosity  of  the  ischium.  Crossing  the 
ischio-rectd  fossa,  thejr  are  distributed  to  the  musdes  and  integument  of  the  anal 

region . 

The  superficial  perineal  artery  supplies  the  scrotum  and  mui^les  and  integu- 
ment of  the  perineum.  It  arises  from  the  internal  pudic,  in  front  of  the  precedin;^ 
branches,  and  turns  upward,  cro.ssin<»  either  over  or  under  the  Tmnsversus  perinasi 
mn<rlt'  nrnl  runs  forwan].  prir:il!cl  to  tlic  pudic  arch,  in  the  interspace  between  the 
Accelerator  uriuie  and  Erector  penu?  muscles,  both  of  which  it  supplies,  and  is  fin- 
ally distributed  to  the  skin  of  the  dartos  and  scrotum.  In  its  passage  through  tbe 
perineum  it  lies  beneath  the  superficial  perineal  fa.scia. 

The  transverse  perineal  is  a  .small  branrli  which  arises  ptther  from  the  internal 
pudic  or  from  the  superficial  perineal  arterv  iia  it  croisses  the  Trans vcrsiw  perinaei 
muscle.  It  runs  transversely  inward  along  tlie  cutaneous  surface  of  the  Transversus 
pcriniri  nin<i  If.  which  it  supplies,  as  well  a*;  the  j^fmrtures  between  the  anuS  and 
bulb  of  the  urethra,  and  aniistomoscs  with  the  one  of  the  opposite  8tde. 

The  artery  of  the  btilb  is  a  large  Imt  very  short  vessel  which  arises  from  the 
internal  pudic  belwtvn  the  two  layers  of  the  deep  perineal  fa.scia,  and,  pa.ssing  neat  ly 
transversely  iiiwjinl.  pierces  the  bulb  of  the  urethra,  in  which  it  vainifirs.  ir  '/ixes 
off  a  small  branch  which  descends  to  supply  Cowper  is  gland.  This  artery  is  of  con- 
siderable importance  in  a  surgical  point  of  view,  as  it  is  in  danger  of  being  wounded 
in  the  lateral  operation  of  lithotomy — an  accident  usually  attended  in  the  adult  with 
alarmins  bemorrhatre.  Tin-  vo-Hel  is  sometimes  very  small,  occasiorudlv  wnntintr.  or 
even  double.  It  sometimes  arises  from  the  internal  pudic  earlier  than  usual,  and 
crosses  tbe  perineum  to  reach  the  back  part  of  tbe  bulb.  In  such  a  case  the  vessel 
could  hardly  fail  to  he  wounded  in  the  performance  of  the  lateral  ojR'ration  for  lith- 
otomy. If.  on  the  crintrary,  it  should  arise  from  an  accessory  pudic,  it  lies  more  for- 
ward liian  u>ual  uud  is  out  of  danger  in  the  upt-ration. 

The  artery  of  the  corpus  cavemosum.  one  of  the  terminal  branches  of  the 
intrnial  puiiir.  arisr-;  from  that  vessel  while  it  is  situated  between  the  cms  penis 
and  the  ramus  of  the  pubes :  piercing  the  crus  penis  obliquely,  it  runs  forward  in 
the  centre  of  the  corpus  cavemosum,  to  which  its  hmnches  are  distributed. 

The  dorsal  artery  of  tiie  penis  ascends  between  tlie  cms  and  pubic  symphysis, 
and,  piercing  the  suspen«orv  liuamont,  runs  fonvanl  nn  (ho  dnrsnin  of  the  jicnis  to 
the  glaus,  where  it  divides  into  two  branches,  which  supply  the  glans  and  prepuce. 
On  uie  dorsum  of  the  penis  it  lies  immediately  beneath  the  integument,  parallel  with 
the  dorsiil  vein  and  the  corre.<!fionding  artery  of  the  opposite  side.  It  supplies  the 
integument  nnd  fihiou'i  <^h(ath  of  the  corpus  cavernosum,  sending  braacbes  through 
tbe  sheath  to  ana.Htomose  with  the  preceding  vessel. 

The  internal  pudio  artery  in  the  female  is  smaller  than  in  the  male.  Its  origin 
and  coutve  are  similar,  and  there  is  considerable  anal<^  in  the  distribution  of  its 
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branches.  The  superficial  artery  supplies  the  labia  pndendi ;  the  artery  of  the  bulb 
supplies  the  erectile  tissue  of  the  bulb  of  the  vagina,  whilst  the  two  terminal  branches 
supply  the  clitoris;  the  artery  of  the  corpus  cavernosum,  the  caTemoiiB  body  of  the 
clitoris;  and  the  artt-ria  dorsalis  clitoridis,  tlie  dorsum  of  tliat  oruan. 

The  Sciatic  Artery  (Fig.         the  larger  of  the  two  terminal  bninches  of  the  an- 
terior trunk  of  the  internal  iliac, 
Fio.  AXCk  is  distribute  to  the  muscles  on 

the  back  of  the  pelvis.  It 
passes  (lowfi  to  the  lower  part 
of  the  ;'n'at  sacro-sciatic  for- 
amen,  behind  the  internal  pu- 
dic,  resting  on  the  sacral  plexus 
of  nerves  and  Pvrif'onnis  uiii*- 
clo,  and  escapes  fmin  thept'hi* 
between  the  I'vjit'orriii.^  ami 
Coccygeu8.  It  llieu  desctiuU 
in  the  interval  between  the  tio> 
chanter  major  and  tuberosity 
of  the  ischium,  aceoinj)anie<l  l>y 
the  sciatic  nerves  ami  eoverc^l 
b^  the  Gluteit.s  uiaxinm^,  ami 
divides  into  branches  whieb 
supply  the  <l(-ep  muscles  at  tke 
back  of  the  hip. 

Within  thf  pelvis  it  div 
tributes  bnmehes  to  the  Pyri- 
formis,  Coccygeus,  and  Levator 
ani  muscles;  some  heniorrliei- 
dal  bnmehes.  whieli  supply  the 
rectum.  an<l  ot-casionally  take 
the  place  of  the  middle  hcui- 
orrhoidal  artery;  and  Tesicil 
branches  to  the  base  and  neck 
of  the  bladder,  vesicida*  semi- 
nales.  and  prostate  gland.  Kj- 
tertuil  to  thr  y>c/r/«  it  gives  off 
the  following  branches: 

Coccygeal. 
Inferior  Gluteal. 
Comes  nervi  ischiadid. 

Mu<rular. 
Articular. 

The  coccygreal  branch 
runs  inward,  pierc<>s  the  irrcat 
.^aero-seiatie  liganient.  and  sup- 
plies the  (iluteus  ma.xiuius,  the 
integument,  and  other  strsc- 
tures  on  the  back  of  the  coe- 

TIm  ArierteM  of  uus  Gluteid  aud  Posterior  Femoral  Rvgioiu.  cyx. 

Tlie  branches  of  tlir  infe- 
rior gluteal,  three  or  four  in  number,  .>u]iply  the  (iluteus  maxiHiu.s  mu.H-le,  auiis- 
tomosing  with  the  gluteal  artery  in  the  substance  of  the  muscle. 

The  oomes  nervi  isohiadici  is  a  long  slender  vessel  which  accompanies  tb.e 
great,  sciatic  nerve  for  a  short  distune  e;  it  then  penetrates  it,  and  runs  in  its  sttb> 

stance  to  llic  lower  ]>;irt        the  tliiL'h. 

The  muscular  branches  .»iuj>ply  the  muscles  on  the  back  part  of  the  liip.  afls** 
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tomosiag  with  the  gluteal,  extenml  branch  of  the  obturator,  iuternal  anil  external 
oreiimflex.  and  superior  perforating  arteries. 

Some  articular  branches  are  ilistributed  to  thecapeuli'  of  tin  hip-joint. 

[From  the  post  trior  truttk  uf  tlir  itirenial  iliac  arise  the  Uio'lumbary  the  lateral 
m^'raU  and  the  fjhit'  o/  arteries  (  Fi<;.  4'.H).  p.  ;')85),j 

The  Dio-lumbar  Artery  aseemb  beneath  the  Psoai*  muscle  and  external  iliac 
Tenels  to  the  upper  part  of  tbe  iliac  fossa,  vfaere  it  divides  into  a  lumbar  and  an 
iliac  branch. 

The  lumbar  branch  supplies  the  Psoas  and  Quadratus  lumbonnn  muscles,  anas- 
t<>in<Hinir  with  the  bust  lumbar  art«»rv.  nTnl  sends  a  sniall  spinal  branch  throu«:h  the 
intervertebral  foramen,  between  the  last  lumbar  vertebra  and  the  sacrum,  into  the 
spinal  canal,  to  supply  the  spinal  cord  and  its  membnuies. 

The  iliac  branch  descends  to  supply  the  Iliacus  muscle,  some  offsets,  running 
betwe^  the  muscle  and  the  bone,  anastomosing  with  the  iliac  branch  of  the  obtu- 
rator: one  of  these  entei-s  an  ob!if|no  canal  to  supply  the  diploii,  whilst  others  run 
along  the  crest  of  the  ilium,  distributing  branches  to  the  Gluteal  and  Abdominal 
mu^les,  and  anastomosing  in  their  course  with  the  gluteal,  circumflex  iliac»  exter- 
nal circumflex,  and  epigastric  arteries. 

The  Latml  Saoral  Arteries  are  usually  two  in  number  on  each  side,  euperior 

and  inferior. 

The  superior,  which  is  of  large  size,  passes  inward,  and,  after  ana^<tomosing 
with  branches  from  the  middle  sacral,  enters  the  first  or  second  sacral  foramen,  is 
distributed  to  tbe  contents  of  the  sacral  canal,  and,  escaping  by  the  corresponding 
posterior  sacral  foramen,  su])[ilies  the  skin  and  muscles  on  the  dorsum  of  the  saC' 

nini.  ana«tnnM)«in«;  with  the  <rliiteal. 

Tin'  inferior  pnss<»<  olJiquely  across  the  front  of  the  Pyrifonnis  muscle  and 
sacral  nerves  to  the  iiiner  side  of  the  anttirior  sacral  foramina,  descends  on  the 
front  of  the  sacrum,  and  anastomoses  oyer  the  coccyx  with  the  sacra  media  and 
opposite  lateral  sacral  arteries.  In  its  course  it  givis  off  bnmcbee  whicb  enter 
the  anterior  sacral  foramina:  those,  after  supplying  the  bones  and  inomVtrnn*  s  of 
the  interior  of  the  'spinal  canal.  e>rapf»  by  the  posterior  sacnil  foramina,  and  are 
distributed  to  the  muscles  and  skin  uu  the  dorsal  surface  of  the  sacrum,  ana.'^tomos- 
ing  with  the  gluteal. 

The  Gluteal  Artery  [Fig.  408,  p.  /)00]  is  the  largest  l>ranch  of  the  internal 
iliac,  and  a|)pear?  to  l)e  the  continuation  of  the  posterior  division  of  that  vessel.  It 
a  ^hort.  thick  trunk  which  pa?«-^c-  out  of  the  pelvic*  above  the  upper  border  of  the 
I'vrUorinis  muscle,  and  immediately  divides  into  a  »uj>i  rjirial  and  bnmch. 
Within  tbe  pelris  it  ^tcs  off  a  few  muscular  branches  to  the  Iliacus,  Pyrifonnis, 
and  Obturator  intcrnus,  and  just  previous  to  quitting  that  cavity  a  nutrient  artery 
which  enters  thi'  illuui. 

The  superflcinl  branch  p;i>«cs  beneath  tlie  (ilntensj  maxinms.  and  divide'^  into 
numerous  branches,  sonit;  of  which  supply  that  muscle,  whilst  others  ])erfbrate  its 
tendinous  origin  and  supply  the  integument  covering  the  posterior  surface  of  the 
sacrum,  anastomosing  with  the  posterior  branches  of  the  sacral  arteries. 

The  deep  branch  run.s  between  the  Gluteus  medius  and  minimus,  and  subdivides 
int*.  {no.  Uf  these,  tlie  superior  division,  cofitinninir  the  orijjinal  course  uf  tlie 
vessel,  passes  along  the  upper  border  of  the  (illutcus  njinimiis  to  the  ant«»rior  supe- 
rior spine  of  tbe  ilium,  anastomosing  with  the  circumflex  iliac  and  ascending  lo  aiicheH 
of  the  external  circumflex  artery.  The  inferior  division  crosses  the  iiluteus  min- 
imus obIi(juely  to  the  trochanter  major,  distributing  braticheii  to  the  (Glutei  muscles, 
and  in'xculnfc's  with  the  external  cirenmflex  artery.  Some  branches  pierce  the 
liiuteus  mmuuus  to  supply  the  hip-jutut. 

External  Iliac  Artery  (Fiir  400.  p.  r)M.")>. 

The  External  Iliac  Artf»ry  i-  tbe  cbi.  f  w  sh^.I  which  sii}>|.lie^  the  lower  liif^'* 
It  in  larger  in  the  adult  than  the  iutci  uai  iliac,  and  passes  obliquely  duwawiu-d  and 
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nutwanl  aloni;  the  iimor  iMinlcr  of  tlic  f'soiis  nin^cle.  from  the  hifnrcrition  of  the 
common  iliac  to  Poupart  s  iigument,  wbere  it  enters  tbe  thi;;h  and  liecoinei*  the 
femoral  artery.  The  course  of  this  vessel  would  be  indicated  by  that  j)ortion  of  a 
line  drawn  from  the  left  side  of  the  uuibilicttS  to  a  point  iiii<lway  between  the  ante- 
rior siipei  inr  spinous:  process  of  the  ilium  and  die  Bymphysia  pubis,  vhich  lies  below 
Uie  level  of  the  anterior  superior  pnx^fises. 

Relations. — In  front  with  the  peritonenin,  subperitoneal  areolar  tissue,  the 
inteetines,  and  a  thin  layer  of  fucia  derived  frmn  the  iKac  fascia,  which  surrounds 
the  arterv  and  vein.  At  if!<  orijin  it  i^i  occasionally  crossed  by  the  metf r.  The 
spermatic  vessels  descend  lor  some  distance  upon  it  near  its  termination,  and  it  is 
crossed  in  this  situation  by  the  genital  branch  of  the  genito-crural  nerve  and  the 
circumflex  iliac  vein  ;  the  vaa  deferens  curves  down  along  the  inner  side.  Behind 
it  is  in  relation  with  the  external  iliac  vein,  which  at  the  femoral  arch  lies  at  its 
inner  side ;  on  the  left  side  the  vein  is  altogetiier  iuterual  to  the  artery.  Erfernalljf 
it  rests  against  the  Psoas  muscle,  from  which  it  is  sepan^ed  by  the  iliac  fascia.  The 
artery  rests  upon  this  intisrle,  near  Poii])iirt's  li;^anient.  Numerous  lymphatio  ves- 
sels and  glands  are  found  l^iug  on  the  front  and  inner  side  of  the  vessel. 

Plav  op  thb  Rblatiovs  of  tbb  ExTBRifAL  Iliac  Aktbxy. 

In  Front. 

Ptritonriiin.  intc^tineA,  and  fittda. 
{  S|>oriuiittc  veitselH. 
Pouparfs     Genito-crural  nerve  (genilal  branch). 
Lismment     <  >rv»n'fl«X  »uac  VMO. 
uigBowDi.  y  Lymphatio  ▼mmIi  and  glands. 


OuUt  Side.  f  \  Inner  Side. 


Pmms  najpios.  I     lilac.      j   Sxtennal  iUao  vein. and  Ta» deferens  ttfe 

IS^t^  \^       /  ««»l»h. 

fffhi'n  ff. 
External  iliac  vein. 
Pmms  magaoM, 

Sursrical  Anatomy. — The  fi]i|>Iirivtion  «f  a  ligature  to  the  external  iliac  iii:>y  1.«  r'  (uin  il 
m  cau&i  of  aneurism  of  the  femoral  uriory,  or  in  canes  of  aecnodnry  hemorrhage  niter  (In-  luitcr 
vmmI  has  been  tied  for  popliteal  aneurism.  This  vessel  may  be  >«ecure4l  in  any  part  of  course, 
excepting  near  ita  upper  end,  which  ia  to  be  avoided  on  aooount  of  the  proximitv  of  the  great 
BtVMun  of  blood  in  tne  internal  iltao,  and  near  ita  lower  end,  which  should  aleo  ne  avoidmt  on 

account  of  the  proximity  nf  tli'-  ••|.i-a,-tric  iiinl  >  in  uinfli>x  iliai-  vv>^t')>.  t  hir  uf  tin'  i  }ii<'f  ["'Uit^  in 
the  performance  ol  tli''  ii|MTaUiin  i>.  u>  s.L'i.urt«  ihc  vtisf*!!  \vitlK>ut  injury  lo  ihe  pi'rituit(.utn.  i'hc 

Eatient  having  been  pla. ni  in  the  recumbent  iwsition,  «n  incision  rIiouKI  be  niade.  commeni:i»^ 
elow  at  a  pomt  about  three-quarters  of  an  inch  alx>vc  Poupurt'»  ligament  and  a  little  external  to 
its  middle,  and  running  upward  and  outward.  paraUel  to  Poupart's  ligament,  to  a  point  aixive 
the  anterior  superior  spine  of  tlni  iliiirii.  When  the  arterv  is  deeply  >■<  atod  more  rdinn  will  b^? 
required,  and  may  Ik?  obtuineil  liy  curvuiji  the  incir<ion  from  the  point  lust  named  inward  tt/ward 
the  umbilicus  for  a  short  distance;  or  if  the  lower  partof  th<'  artery  is  t..  1..  reached,  the  surgtnm 
may  adopt  the  plan  advr>catc<l  by  Sir  A^tley  Coop<'r,  by  making  an  incision  c1rtf!<>  to  Poupart's 
ligameot  from  about  liali  nn  iiu  h  <<iit.-^i'i<-  the  cxt«?rnal  abdominal  ring  to  an  im  li  iuternnl  to  tho 
anterior  superior  apiuc  of  the  ilium.  This  incision  being  made  in  the  course  «>f  tho  fibres  of  th« 
aponeurosis  of  the  extertml  o}>ru|ue,  is  less  likely  to  be  lollowwl  by  a  ventral  hernia,  luit  then*  is 
diiuLT'T  cif  wi.imilin^  tin'  c[>i ira'^trir  arii  rv.  A l"i  iu!tliy,  who  fir-^t  tici]  this  artery,  made  bi-  iti.  i>- 
iou  in  the  course  of  tiic  vessel.  The  nlsiounual  muscles  and  trunsversalis  fascia  having  in'en 
cautionelf  divide<l.  the  peritoneum  should  be  separat«'d  from  the  iliac  fossa  and  pushed  toward 
the  pelvis,  and  on  introducing  tbe  Soger  to  tbe  bottom  of  tbe  wound  tbe  arteiy  may  be  felt  pul* 
sating  along  the  inner  border  of  the  Pman  mniwlft.  The  external  iline  vein  ifs  genernllv  fonna  on 
the  inner  side  of  the  arterv.  and  mn-t  I  .  i  ;iiiti "n-ly  m  |Ku  afed  from  it  by  tln^  fui.'i  r naif  or  handle 
of  the  knife,  and  the  aneurism-needle  should  Im-  iiuriMiuoit  on  the  inner  side  U  twt  rii  the  artery 
and  vein. 

CtoUateral  Circulation. — ^The  principal  anartomoaea  in  carrying  on  the  oollateral  circulaf 
tion,  after  the  application  of  a  ligature  to  tbe  external  iliae:,  are-i-^the  iKo-lnmbar  with  the  civ* 

cumflex  iliac;  the  gluteal  with  the  external  circumflex  ;  the  obturator  with  the  inti<mnl  circum- 
flex ;  tiic  sciatic  with  the  superior  perforating  and  circumBvx  brunches  of  thvprvfunda  artery ; 
the  intemd  pudic  with  die  external  pudic  anil  with  the  iatefsal  eirouialles.  When  the  obtoMp 
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tor  arises  from  the  epi^iastric,  it  is  8upplie«l  with  blood  by  brunches  either  from  fJn'  intf-rrKil  Iliac, 
\\w  tiiteral  socrul,  or  Uic  internal  puoic.  The  epiga»tri<!  receives  itt>  supply  from  the  internal 
mammary  ami  inferior  interooatal  srtenM  and  fiotn  the  intenuU  iUm  by  tne  MMtomofles  of  its 
branches  witli  the  ubturut4^>r. 

In  the-  duHMwrtion  of  a  lirab  eighteen  years  after  the  DURce!<<<(ul  li|niture  of  the  external  iliac 
artery  by  Sir  A.  (_'iK»per,  which  is  to  be  found  in  Guy's  lloitpital  f{rfn>i(s,  vol.  i.  p.  '"><•.  tip  una*- 
t«)U)0!>ini;  bnineheH  are  described  in  three  iM^t."*:  An  anterior  gft :  I,  a  very  large  brHiu  li  tn.m  the 
ilio  liiniliar  art'Tv  to  th-'  <Mn  iiiiitlrx  ilia<- :  '1.  ain'tlii-r  branch  fnnn  tln^  iiio-Iiiinli.ir.  jnin'''!  I'V  utte 
from  the  obturator,  and  breaking:  up  into  numcrouii  tortuous  bruiiche!s  to  anusitouiose  witli  the 
exurmal  oiieumflex ;  3,  two  other  branches  from  the  obtumt«)r,  which  parsed  over  the  brim  of 
the  pelvis,  communicated  with  the  epigaatrio,  and  then  broke  up  into  »  plexu«  to  anastotno«f 
with  th»  internal  circumflex.  An  Internal  hranehe.s  jjiven  o#  from  the  ohtorator  after  quit- 
tins?  di''  [irlvi-,  whi.'h  ramififd  aiiumv'  tlii'  Aililiii-tor  uni-rli-*  on  xh>'  iiiinT  >i'|c  of  tlie  hii>-i'>itu  and 
ioinoii  mo«t  tretily  w  ith  branchen  ut  thu  internal  i  ircuiud>-i.  .1  jmsttrtor  stt :  1,  tht'  <'  laifje 
branches  from  the  glut«>al  to  the  external  cirrumdex  ;  2.  (Several  branches  from  the  sciatic  around 
the  great  actatio  notoh  to  the  internal  and  external  circumflex  and  the  peribrating  bnmcbes  of 
the  profond*. 

Bmnobea. — ^Besides  several  amftll  bnmcheB  to  the  Pmms  muscles  and  the  neighbor* 
ing  lymphatic  glands,  the  external  iliao  gives  off  two  bTanches  of  considerable  eise,  the 

Deep  Epigastric  and  Deep  Circumflex  Iliac. 

The  deep  epiflrastric  artery  arises  from  the  external  iliac  a  few  lines  above 

Pnn|uirt".s  ligament.  It  at  first  tlcnctrnd^^  to  reach  this  ligament,  and  then  asjcend.? 
obliquely  alon^  the  inner  margin  of  the  internal  ahduminal  ring,  lying  between 
the  transversalis  fiucia  and  peritoneom,  and,  passing  upward,  enters  the  sheath  of 
the  Rectus  muscle  over  the  semilunar  fold  of  Doughks,  having  first  perforated  the 
transversalis  fa-scia.  It  then  a.scend.s  on  the  posterior  surface  of  the  muscle,  and 
finally  divides  into  numerous  brunches  which  anastomose  above  the  umbilicus  with 
the  terminal  branches  of  the  internal  mammary  and  inferior  intercostal  arteries.  It 
is  accompanied  \>\  two  veins,  which  usually  unite  into  a  single  trunk  before  their 
termination  in  the  external  iliac  vein.  As  it  winds  round  the  Intc  jnni  abdominal 
ring  it  is  cros.sed  on  its  outer  side  by  the  vaa  deferens  in  the  muU;  and  the  round 
ligament  in  the  female. 

Branches. — The  branches  of  this  vessel  are  ilie  following':  the  rrri/ht.tU'nc^ 
which  accouipanies  the  spermatic  cord  and  supplies  the  Oremaster  muscle,  ana.s- 
tomosing  with  the  spermadc  artery ;  a  puhic  branchy  which  runs  acrofos  Poupart's 
ligament,  and  Aen  descends  behind  the  pubes  to  the  inner  aide  of  the  femoral  ring, 
and  anastomf)scs  w  ith  offsets  fmin  the  obtiimtor  artery  ;  mu»cular  branch <  some  nf 
which  arc  distributed  to  the  abdominal  muscles  and  peritoneum,  anastomosing  with 
the  lumbar  and  circumflex  iliac  arteries ;  others  perforate  the  tendon  of  the  Exter- 
nal oblique  and  supply  the  integument,  anastomosing  with  branches  of  the  external 
epigastric. 

Peculiarities. — The  origin  of  die  epipistrie  may  talce  place  from  any  part  of  the  external 
iliac  iM'twcen  Poiipart'n  liprnuient  and  two  inches  an(i  a  bail  Shove  it,  or  it  may  arite  below  this 
ligament  from  the  femoral  or  from  the  deep  femoraL 

Union  wltb  Branolies. — It  fivquently  arieea  from  the  external  iliiu)  by  a  «nnTnon  tmnk 

with  the  obturat/jr.  Sometimes  (ln^  i^pigastric  arises  from  the  obturator,  tbo  1alt<  r  vi  s^.  I  \<f\u<i 
furnished  by  the  internal  iliac,  ur  tlio  epigastric  may  l>e  formed  of  two  bmnches,  one  deriveti 
irom  the  external  iliac,  the  others  from  the  intemaf  iliac. 

The  deep  circumflex  iliac  artery  arises  from  the  outer  side  <>f  die  exter- 
nal iliac  nearly  opposite  the  epigastric  artery.  It  ascends  obliijuely  outward  behitid 
Poupart's  ligament  contained  m  a  fibrous  riieath  formed  by  the  junction  of  the  tran.s- 
vei'salis  and  iliac  fasciae  to  the  anterior  superior  spinous  process  of  the  ilium.  It 
then  runs  ahmg  the  inner  ?nrf:iee  of  the  ere-!  of  tin-  ilium  to  nlMiut  its  miiMle,  where 
it  pierces  the  Transversalis  ami  runs  backward  between  that  muscle  and  the  Internal 
oblique,  to  anastomose  with  the  ilio-lumbar  and  gluteal  arteries.  Opposite  tho 
anterior  superior  spine  of  the  iliura  it  ^ves  off  a  large  branch  which  ascends  between 
the  Infernal  oblique  and  Transversalis  mu.s<les.  supplying  them  and  ana.'stoTno'jiTig 
with  the  lumbar  and  epigastric  arteries.  The  circunitiex  iliac  artery  is  accompanied 
by  two  veins.  These  unite  Into  a  single  trunk,  which  crosses  die  external  iliac 
artery  just  above  Poupart's  ligammt  and  enters  the  external  iliac  vein, 
sa 
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Fio.  404. 


Femoral  Artery  (Fip.  404.) 

The  Femoral  Artery'  is  the  contiiiuiition  of  ilie  extenial  iiiac.  It  comincnces 
immediately  behind  Poapart's  li^unenti  midwaj  between  the  anterior  superior  8|nne 

of  the  iliiiin  and  the  symphysis 
pubis  [or,  nitlHT,  the  spine  of 
the  puocs],  and,  passing  «lowu 
the  fore  part  and  inner  side  of 
the  tliij^h.  trniiiii.ilcs  at  flie 
opening  \i\  the  AihUu-tur  uiug- 
nns  at  the  junction  of  the  mid- 
dle with  the  lower  third  of  the 
thijrh.  where  it  heeomcf  the  pop- 
liteal artery.  The  upper  two- 
thirds  of  a  line  drawn  from  a 
point  midway  between  the  ante* 
rior  fiuporior  «pine  of  the  ilium 
and  the  Muiphysis  ])ubia  £ur. 
rather,  the  spine  of  the  piibes] 
to  the  inner  si<le  of  the  inner 
condyle  of  the  fi-inur.  with  the 
thigh  abducted  and  rotated  out- 
ward,  will  indicate  the  course 
of  the  arterv.  This  vessel  at 
the  upper  part  of  the  thigh  lies 
a  little  internal  to  the  head  of 
the  femur;  in  the  lower  part  of 
it.i  rotirsc.  on  tlu'  iniuT  side  of 
the  t>haft  of  the  Ixuie.  and  be- 
tween these  two  parts,  the  vessel 
is  far  away  from  the  l»one. 

In  the  upper  third  of  the 
thisrh  the  femoral  artery  is 
very  superficial,  being  covered 

bv  the  inte<:unuMit .  in^Minil 
plaiuls.  and  th«-  su[ii'rtRiai  and 
deep  fasfiie.  an<l  is  eontuine<l 
in  a  triangular  space  called 
"Scarpa's  triaritrk-." 

Scarpa's  Trianerle. — Scar- 
pa's triangle  corresponds  to  the 
depression  seen  inimcdiately  be- 
low the  fold  of  the  ;.'n'iii.  It  is 
a  triangular  t^pace.  the  apex  of 
which  is  directed  downward, 
and  the  sides  are  formed  ex- 
ternally by  the  Sartoiiii^.  in- 
ternally by  the  Adductor  iuitgus, 
and  [the  base]  above  by  Pou- 
part's  ligament.   The  floor  of 

tiiis  space  is  formed  from 
witiiout  inward  by  the  Iliacus, 
Psoas,  Pectineus,  Adductor  longos,  and  a  small  part  of  the  Adductor  brevis  maa> 
des,  and  it  is  divided  into  two  nearly  equal  puts  by  the  femoral  vessels,  which 

'  [Vt'ry  iiftrii  tliv  nnim-  "oitntiion  fenioml "  is  Riven  to  tlie  artery  fn>ni  I'oiipart'l  ligament  to  the 
origin  of' the  profunda;  Mi|ierficial  femoral,"  to  the  direct  coniinuatioo  of  the  arteiy  down  the 
thigh;  and  "diaep  femond"  to  the  profaada.] 


Soigtael  ADMony  of  the  ftmoml  Artery. 
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extend  frnm  the  middle  of  its  h:isc  to  its  apex,  tlio  artery  givinc  off  in  thif  situa- 
tion its  cutaneous  and  profunda  branches,  the  vein  receiving  the  deep  femoral  and 
internal  saphenous  veins.  Tn  this  space  the  femoral  artery  rests  on  the  inner  mar- 
gin of  the  Ptoas  muscle,  which  separates  it  from  the  capsular  ligament  of  the  hip- 
joint.  The  artery  in  this  situation  has  in  front  of  it  filaments  from  the  crural 
branch  of  the  jrenito-cnii-al  nerve  and  branehe.««  from  the  anterior  crural,  one  of 

.  -r-v 

which  is  usually  of  considerable  size ;  behind  the  artery  is  the  branch  to  the  Pec- 
tineas  from  the  anterior  eraral.  The  femoral  vein  lies  at  its  inner  side,  between 
the  margins  of  the  Pectineus  und  Psoas  muscles  [but  quickly  pa^es  behind  the 
artery  as  we  iio  ilownward].  The  anterior  crural  nerve  lies  about  half  nii  im  li  to 
the  outer  side  of  tliefemoml  artery,  deeply  imbedded  between  the  Ilinetis  and  Psoas 
muscles.  The  femoral  artery  and  vein  are  enclosed  in  a  strong  tibrous  sheath 
formed  by  fibrous  and  cellular  tissue,  and  by  a  proeew  of  fiuicia  sent  inward  from 
the  iascia  lata:  the  vessels  are  separated,  however,  from  one  another  by  a  thin 
fibrous  partition. 

In  the  middle  third  of  the  thigrh  the  femoral  artery  is  more  deeply  seatetl,  being 
covered  by  the  integument,  the  superficial  and  deep  fasciae,  and  the  iSartorius,  and  is 
contained*  in  an  aponeurotic  canal  (Hunter's  canal).  This  canal  is  a  depression 
between  the  Vastus  intemus  externally  and  the  Adductor  longus  and  matrnus  inter-t 
nally,  covered  over  by  a  dense  fibrous  band  which  extends  transversely  from  the 
Vastu?  intemus  to  the  tendons  of  the  Adductor  longus  and  magnns  iniifirles.  Tlie 
femoral  vein  lies  on  the  outer  side  of  the  artery,  in  close  apposition  with  it,  and 
still  more  externally  is  the  internal  (long^  saphenous  nerve. 

Rblations. — Ihm  abwe  downward  tne  femoral  artery  rests  upon  the  Psoas 
muscle,  which  separates  it  from  the  margin  of  the  pelvis  and  capsular  Iil: mient  of 
the  liip;  it  is  next  separated  from  the  Pectineus  liy  tlie  profunda  vessels  and  fem- 
oral vein  ;  it  then  lies  upon  the  Adductor  longu.-i;  and,  la^^tlv',  upon  the  tendon  of 
the  Adductor  magnus,  the  femoral  vein  being  interposed.  To  its  inner  side  it  is  in 
rdation  above  with  the  femoral  vein,  and  lower  down  with  the  Adductor  longus 
and  Sartorius.  To  its  €futer  tide  the  Vastus  intemus  separates  it  from  the  femur  in 
the  lower  part  of  its  course. 

Ihe  femoral  vein  at  Poupart's  ligament  lies  close  to  the  inner  side  of  the  artery, 
separated  from  it  by  a  thin  fibrous  partition,  but  as  it  descends  [very  soon]  gets 
behind  it,  and  then  to  its  outer  side. 

The  internal  saphenous  neri'e  is  situated  on  the  outer  side  of  the  art^,  in  the 
middle  third  of  tlie  tlii;:h.  beneath  tlu>  r»|v>noiirntie  coverincr.  hut  not  usually  within 
the  sheath  of  the  vessels.    Small  cutaneous  nerves  cross  the  front  of  the  sheath. 

Plan  of  the  Relations  of  tue  Femoral  Artery. 
Fascia  lata. 

Branch  of  anterior  crural  nerve  to  vastus  btenms. 

Surtfirin-J. 

Long  saphenous  nerve. 

Apouearotlo  covering  of  Hunter^*  canal. 

OnlfrSidt, 

Vast  11-^  intemus. 
Femoral  vein  (at  lower  part). 


Smer  Side, 
Femoral  v<>in  (at  Upper  part). 
Adductor  longus. 
Sartorioi. 


Behind. 

Vwtan  tna^Dua. 
Profunda  vein. 
Poitineus. 
Atldnotor  lonj;;u8. 
Femoral  vein. 
Adduolor  magnus. 


Digitized  by  Google 


596 


THE  ARTERIES, 


Peculiariiiee. — Donhh  Femoral  reunited. — Four  caws  are  at  present  reconlnfl  in  which  the 
femoral  artery  divided  into  two  trunks  ludow  the  origin  of  the  profunda,  and  l)eruioc  rcuuited 
neiir  t1i>-  (ipciiiriL'  in  the  A<l<liii'tor  iu;i::nuv  sn  a>  to  form  :i  single  poplltetl  VtWty,  OdC  of  thvin 
occurred  in  a  patimt  oiier»U'<i  ujhuj  (or  pupliieai  aneurism. 

OhSiTlffe  of  Poeition. — A  similar  number  of  ca»i«8  liave  been  recorded  in  which  the  femoral 
artery  was  situated  at  the  back  of  tfae  tbish,  the  vemel  being  continuous  atwve  with  the  internal 
iliac,  escaping;  from  the  pelvifi  throafrh  nie  grest  RHCro-Miatie  foramen,  and  accompanying  tiie 
^rf.it  sciatic  nor\r  to  tlu'  |)<)[tlit<'iil  ^pnrc,  w  Ju  re  its  division  ©(-curred  in  the  usual  manlier.  Th* 
external  iliue  in  tlu     >  a-i  •«  was  auiail  and  terniinnt<"d  in  the  profunda. 

Position  of  the  Vein. — The  femoral  vein  is  im  i  unionall^y  placed  alon^  the  inner  side  of  the 
artery  throughout  the  eotire  extent  of  Scarpa's  triangle,  or  it  may  be  viit,  tto  that  a  large  rein  i» 
plaera  on  each  nide  of  the  nrterr  for  a  greater  or  less  extent 

Orlfrin  of  the  Profunda  This  vessel  oci  asirtTjallv  arises  fni!!!  tlu'  !iiiif>r  side,  and  more 
run-lj^  tioiii  iJic  bark,  ut  ihc  luuuiiou  trunk:  but  lite  more  impurutiit  jHHuliiirity.  in  a  surgical 
point  of  view,  is  that  which  relates  to  the  height  at  which  the  vessel  arises  from  the  femoral.  In 
three>fourth8  of  a  large  number  of  cases  it  aroee  between  one  or  two  itiches  below  Toupart's  lipi- 
ment;  in  a  few  eaaee  the  ditttnnue  vaa  leea  than  an  inch;  more  rarely,  opposite  the  ligament; 
and  in  one  case,  alKivc  Poupart's  ligament  from  the  pxt.-rnal  iliac.  Occasionally  tin'  lii-t.mce 
U'tween  the  origin  of  the  vessel  and  Poupart's  liL-uiuciti  exceeds  two  incites,  and* in  uur  case  it 
Iras  foiiiid  to  lie  as  nun  li  as  four  itidios. 

Surcrical  AxiBkUimy.—  l'i'iitpie-sHioit  of  the  femoral  artery,  which  is  constantly  requisite  in 
amputationii  and  other  operations  on  the  lower  limb,  and  also  for  the  cure  of  ^loplitenl  aneur- 
iame,  is  ma-^t  effectually  made  inuMdialely  below  Pounart's  ligament.  In  this  situation  the 
artery  i«  very  superficial,  and  n  merely  separat^Hl  from  the  margin  of  the  ai-etabuhim  and  front 
of  the  head  of  the  femur  by  tin-  Psoas  ihu-m  Ic;  so  tl:at  thr  surgeon,  by  iii.  atis  of  bis  tliimib  or  a 
compressor,  may  efleetuolly  control  the  circulation  ihiough  it,  [At  this  pfiint.  where  the  artery 
isaoeasily  conipr«ss«Hi,  partial  CpMprwdwi  should  be  tri^  hj  the  student  in  order  to  nrmluce  the 
**  ancurismai  thrill "  by  narnvwhig  the  Teasel,  and  so  he  may  make  himself  familiar  with  the  feel- 
ing. By  P&rtial  compression  on  the  lirtng  model  by  a  stethosoope  the  **  aneuri Rrna)  hmlt may  be 
heard.  The  same  can  Ije  done  in  tbo  alxlomina^  aorta,  and  might  give  risi-  to  tb*-  tTroii'miM 
diagnosis  of  aneurism.]  This  vessel  may  alM»  be  compressed  in  the  mii]«iie  third  of  the  thigh  by 
placing  a  compress  over  the  artery  beneath  the  tourniquet,  and  directing  the  pressure  from  within 
outward,  so  as  to  compress  the  vessel  against  the  inner  side  of  th>'  sbal>  of  the  femur. 

The  applioattoD  of  a  Ugattxre  to  the  femoral  artery  may  b>>  r<  ({uirt>d  in  cases  of  wound 
or  aneurisTii  of  tb»>  arteries  of  the  leg,  of  the  popliteal  or  femorol.  and  tli>>  vi  s«p|  mrtv  be  espi>s«'d 
and  tied  iti  any  part  of  its  course.  The  great  dcptl>  <jf  tins  vessel  at  its  Kiwcr  part,  its  close  con- 
nection \\  itli  ii)i|ioi-iant  strnrtun  s.  ami  t'«)e  density  «)f  its  sheath  render  the  operation  in  this  situ- 
ation one  of  mix  h  L'^icat*  !-  ditttculty  than  tlic  application  of  a  ligature  at  its  upper  port,  where  it 
ismore  Buperfii'tal. 

Ligature  of  the  fenn  ira!  artery  within  two  inches  of  its  origin  [i.  e.  of  the  "  common  femoral "] 
is  usually  considered  unsaf"-.  on  account  of  the  connection  of  large  branches  with  it,  the  epigastric 
and  d«'i'|)  l  ii-.  uniili  x  iliai-  arisiim  ju^t  abov  r  iis  orlu-iii  ;  tin-  iirofiinda,  iroiu  um-  to  inrbrs  lirlitw  ; 
occasionally  also  one  of  the  circumflex  arteries  arise  s  from  tlie  vcs.stl  in  the  interspace  between 
tliese.  The  profunda  srtmetimes  arises  higher  than  the  point  above  mentione^l,  and  TMPely 
between  two  and  three  inches  (in  one  case  four)  below  Poupart's  ligament.  It  would  appear, 
then,  that  th»  most  fsTOrable  situation  for  the  applicatitm  of  a  ligature  to  the  femoral  Ik  netire4>n 
four  and  fivi>  iin  hes  from  its  point  of  oriL'^in.  In  order  to  rxposi-  tli.-  arti  rv  in  tlil-  sidiati-  n,  an 
incision  becweeu  two  and  three  inches  long  should  l>e  matie  in  tiu;  course  ol  iIk-  \.  sm  I.  the 
patient  lying  in  thi*  recumlient  po«utiun  with  the  limb  slightly  flexed  and  alslucttnl.  A  lur;:e 
vein  is  frequentl;  met  with,  passinjc  in  the  course  of  the  artenf  to  join  the  saphena  {  this  must 
be  UToided,  and,  the  fascia  lata  having  been  enutiAuslT  divided  and  the  Sanvrrins  exposed,  that 

mo^rlf'  must  be  drawn  outward  in  order  t<i  fiillv  rxpo'-o  tho  shi'afli  of  tln^  v<'s^,  Tttf  finirer 
being  intrtMbiccd  into  the  wound  and  the  pul>utiuii  oi  tiieartcrv  ick.  (lie  hli<  ath  sitottiil  l>e  dhided 
over  the  art.  i y  t^i  a  sulfu  ii^nt  extent  to  allow  of  the  intrmluction  of  the  ligiiture.  liut  no  farther-, 
Otherwise  ilje  nutrition  of  the  coats  of  the  vessel  ntay  be  interfered  with,  or  muscular  branches 
which  arise  from  the  vessel  at  irregular  intervals  jnay  l^e  dividi'il.  In  this  part  of  the  operation 
a  small  nerve  which  crosses  the  sheath  should  be  avoided.  The  aneurism-ncitlle  must  be  cure- 
fully  introduced  and  kept  clos©  to  the  artery  to  avoid  the  femoral  vein,  which  lies  Udiind  the 
vessel  in  ihis  part  of  its  course. 

To  esix>sc  the  artA"y  in  Hunter's  canal  an  incision  should  l>e  made  through  the  inb  ^iiment 
between  tnree  and  four  inches  in  lenffth,  a  finger's  breadth  internal  to  the  line  of  the  artery  in 
the  middle  of  the  thigh — u  e,  midway  between  the  groin  and  the  knee.  The  faada  lata  having  lieen 
divided  and  the  Snrtorius  muscle  exposed,  it  should  f>e  drawn  inward,  when  the  strong  fascia 
which  is  strfti'lii'l  arross  fnnii  tbi-  Ailibictor^  to  (In-  \'a*tu-  iiitrrnus  will  Ki-  rK|H«s<><l,  ond  must 
be  freely  dividi-d  ;  lUv  slieath  ot  the  w  -...,  ]^  i~  n.iw  seen,  and  must  be  openetl,  and  the  jirtery 
secured  by  passing  the  aneurism-needle  Is'tween  the  vein  an<l  artery  in  the  direction  from  with- 
out inward.  The  femoral  vein  in  this  situation  lies  on  the  outer  side  of  the  artery,  the  long 
saphenous  nerve  on  its  anterior  and  outer  side. 

It  has  l>een  seen  that  the  femoral  artery  o>  (  asion!illv  ilividr?  into  two  trunks  }>elow  the  origin 
of  the  profunda.  If  in  the  opcraUun  fur  tying  the  temoral  two  vessels  arc  met  will),  the  surgeon 
ahottM  alternately  compress  each,  in  order  to  ascertain  which  veaael  is  connected  with  th«  ancar- 
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isroai  tuoior  or  with  the  bleeding  from  the  wound,  and  that  one  only  should  lie  tit-d  which  con- 
tn>ln  the  pulsation  or  hemorrhaf^  If,  however,  it  'u  nccejsMiry  to  compress  l>oth  vessels  hefon 
the  circulation  in  the  tumor  is  eontrolle<l,  both  t<hould  b«  tied,  m  it  would  be  probable  that  th^ 
h«HMme  rf>unit<-d,  m  in  the  four  in^tiinces  rffcrred  to  alKivc. 

Collateral  Oirculation. — Wlii-n  th  'inniMti  ri'mur.il  Is  ti*-'!  tli>'  iii;tiii  (•!i:m!i''l8  for  carry- 
ing on  the  circulation  are  the  uua^^UJruuses  oJ  th>'  .:liiti  ;kl  and  circumtlox  ilitic  art.  r  li  s  above  with 
the  external  circuiuilex  below,  of  the  obturator  an. 1  ><  iatic  above  with  the  iiit'-nial  circumHex 
below  t  of  the  ilio-lumbar  with  the  external  circumllex }  aod  of  the  oomes  nervi  iochiadici  with 
the  arteriffl  in  the  ham. 

Tht>  |)rin''i|):i!  u^'i'tits  Id  <'urryin<;  on  tlic  <'n11:it<-r:il  circulation  after  ligature  of  the  ettperfieial 
feniontl  artery  arc,  tvccordinf:  to  Sir  A.  Cooper,  as  foJIows:' 

"The  arteria  profunda  fomi»-,l  tin'  new  channel  for  the  blood."  **Tbe  first  artery  sent  off 
pa«.«ed  down  close  to  the  back  of  the  thij^b-ixjiie,  and  entered  the  two  mporior  articular  braochee 
of  the  nopliteal  artery." 

**Thi'  >(>cAn'l  nr»\v  lur^r-^  voasel  aripin?  from  fb^  prnftinda  at  the  s.nnc  part  witli  tln^  fnrTner 
passcti  tlowu  iiy  the  inntr  .»idc  of  the  Biceps  iiiui<ele  lo  a  branch  of  ihv  pupliteal  whicli  vv;i«  dis- 
tributed to  the  (ia^otrocnemiu!)  muscle ;  whil!«t  a  third  artery,  dividing  into  several  branche:), 
pattseU  down  with  the  nciutto  nervti  behind  the  knee-joint,  and  some  of  its  brancb«»  united  them- 
eelTen  with  the  inferior  articular  arteries  of  the  poplite&l,  with  nome  recurrent  branches  of  thoee 
artericH,  with  arteries  paii»in^  to  the  Oaetroeoemii,  aod,  laetlyi  with  the  origin  of  the  anterior 
and  f>osterior  tibial  arteries." 

"It  ik[i|)r:irs.  tiii'ii.  tli;u  it  is  tlin^i-  iininrhcH  of  tin"  pT'ifniida  whlch  aooompanj the  sctatie 
nerve  that  are  the  principal  teujjportcr.-j  of  tin.*  ij«."w  cin  iil^tion." 

In  Purta'H  work'  (Tab.  xii.,  xiii.)  is  a  good  representation  of  the  coilateral  inrculati  on  after  the 
ticature  of  the  femoral  artery.  The  patient  had  .ourvi  ved  the  uperutiun  three  years.  The  lower  part 
or  the  artery  is  at  least  a«  large  as  tlie  upper ;  about  two  inches  of  the  vcasiel  appear  to  have  licen 
obliterat«'d.  The  external  ami  internal  cin  iimili-K  artcrie**  are  cecn  anaHtoniosfiing  by  a  great 
nuuiber  of  branches  with  the  lower  branched  of  the  femonU  (muscular  and  anantoinotica  magna) 
and  with  the  articular  branehea  of  the  popliteal.  The  hranefae«  from  the  exu>rnal  cin  uniilex  are 
•xtremelj  faurge  and  nnmerooa.  One  very  distinct  anaatomotis  can  be  traced  between  this  artery 
on  the  outride  and  the  anastomotiea  magna  on  the  inside  through  Uie  intervention  of  the  superior 

external  artli  ul  ir  artery,  with  whic'b  tln'v  \v<th  ana.stomose ;  and  blood  rfai'hes  even  thn  anterior 
tibial  rei  ui  n  ut  Iroiu  tin-  external  circunitlex  by  means  of  anastonio^iss  with  the  same  external 
articular  artery.  The  perforating  branches  of  the  profunda  are  al.so  seen  bringing  blood  round 
the  obliterated  j^rtion  of  the  artery  into  long  branches  (muscular)  which  have  been  jciven  off  just 
below  that  portion.  The  termination  of  the  profunda  itself  anastomoses  most  freely  with  the 
superior  external  articular.  A  long  branch  of  ana»toniosis  i;"  al>o  traced  down  fronj  the  internal 
iliac  by  means  of  the  comes  nervi  ischiadici  of  the  sciatic,  which  anastomoses  on  the  popliteal 
nerves  with  l)ranches  from  the  popliteal  and  posterior  tibial  arteries.  In  this  case  the  aii.i-to- 
mosis  hiul  been  too  free,  since  the  pulsation  anu  growth  of  the  aneuri.sm  ret  urred,  and  the  patient 
died  after  ligature  of  the  external  iliac. 

There  is  an  interesting  preparation  in  the  Museum  of  the  Royal  CoUejce  of  .Surgeons  of  a 
limb  on  which  John  Hunter  had  tied  the  femoral  artery  6fty  yesirs  before  the  patient's  death. 
The  wh'-lc  iiF  tli"  supcrlicial  fcueTal  ati  l  p'i|iiiti  ;il  artcrv  seem-  ti>  liave  been  oblit'Tat'-d.  Tl»e 
anastomosis  by  uteans  of  the  conies  nervi  ischiadic!,  which  is  shown  in  Portu's  plato,  itt  distinctly 
seen  :  the  external  circumflex  and  the  termination  of  the  profunda  artery  seem  to  b*Ve  be«D  the 

chief  channels  of  anasttmiosis ;  but  the  injet-tion  has  not  been  a  very  flttcceeaful  one. 

Branches. — ^The  brandies  of  the  femoral  artery  are  the 

Superficial  Epijra^trip. 
Superiicial  Circumtle.x  Iliac. 
Superficial  External  Pudic 
Deep  External  Pu'iic 

(  External  Circumflex. 
Profunda.  <|  lutcmal  Circumflex. 

(  Three  PerfbrKting. 

MuHCular. 

Anaatoniotifa  inairna.  • 

The  superficial  epigrastrio  ari.ses  from  the  femoral  about  half  an  inch  below 
Poupart's  ligament,  and.  pas^in*;^  through  the  siaphenous  opening;  in  the  fascia  lata, 
aseenib  on  to  the  abdomen,  in  the  .superHcial  fa.scia  covering  the  E.vternal  oblique 
muscle,  nearly  as  hi<rh  a.s  the  umbilicus.     It  <li.<tributes  Itranrhr^  tfi  the  inguinal 

Sland^i,  the  superficial  fascia,  and  tlie  integument,  anastomosing  with  branches  of 
le  deep  epigastric  and  internal  mammaty  arteries. 
The  oupoiloial  oiroimifiieK  iliac,  the  smallcet  of  the  cutaneous  branches,  arises 
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close  to  tlie  prccfflinir.  niid.  piercing  the  fascia  lata,  runs  outward,  )>arallei  with 
Poupart's  ligamtut.  a.s  far  a;*  the  crest  of  the  ilium,  dividing  into  branches  which 
8np]M3r  the  intei^innent  of  the  groin,  the  superHcial  fa-^cia,  and  the  inguinal  glands, 
an:i<rr)Tiio»ing  wjth  the  circumflex  iliac  and  with  the  gluteal  and  external  circumflex 
iirtcrics. 

The  superficial  external  pudio  {superior)  arises  from  the  inner  side  of  the  fem- 
ot^  artery  close  to  the  preceding  vessels,  and,  after  passing  through  the  faphcnous 

oppTiinir,  Cfiiirscs  inward  acros.s  the  spermatic  cord,  t'l  In-  <ii-tri!iii!('d  tri  the  inteirn- 
ment  on  the  lower  part  of  the  abdouien,  the  penis  and  scrotum  in  the  male,  and  the 
labium  in  the  female,  anastomosing  with  branches  of  the  internal  pudic. 

The  deep  external  pudio  (inferior),  more  <leeply  seated  than  the  preceding, 
pn?<«(*s  inwMn!  on  t!]0  l*ectineus  muscle,  covered  hy  tlie  fascia  lata,  which  it  ]»ierces 
at  the  inner  border  of  the  thigh,  its  branches  beiu';  distributed  in  the  male  to  the 
integument  of  the  scrotum  and  perineum,  and  in  toe  female  to  the  labium,  anasto* 
mosini;  with  branrla  >  df"  tlie  superficial  perineal  artery. 

Till'  Proftmda  Pemoria  {ileip  femoral  arteri/)  nearly  equals  the  size  of  the 
superlicial  femoral.  It  arises  from  the  outer  and  back  part  of  the  femoml  artery 
fipom  one  to  two  inches  below  Poupart's  ligament.  It  at  first  lies  on  the  outer  side 
of  tlip  snporficia!  fiMii'iral.  anil*  llicii  passes  behind  'it  ntnl  ffTTUiral  win  t(»  the 
inner  side  of  the  femur,  amd,  pa.ssing  downward  beneath  the  Adductor  longus,  ter- 
minates at  the  lower  third  of  the  thigh  in  a  smid)  branch  which  pierces  the  Adduc- 
tor maguus  (and  from  this  circumstance  is  sometimes  called  the  fourth  perforating 
artory).  to  be  distributed  to  the  flexor  rrnist  lt  s  on  flu-  back  of  the  thigh,  anastomos- 
ing with  branches  of  the  popliteal  and  interior  perforating  arteries. 

Relations. — Behind^  it  lies  first  u[)on  the  Iltacus,  and  then  on  the  Pectineus, 
Adductor  brevis.  and  A<lductor  magnus  muscles.  In  front  it  is  separate*!  from  the 
femoral  artery,  abovt^  liy  tlie  femoral  aiifl  profunda  veins,  and  below  by  the  Adduc- 
tor longus.  On  its  outer  side  the  origin  of  the  Vastus  internum  !>epurates  it  from 
the  femur. 

Plan  op  the  Relati'>ns  of  the  P&uiunda  Aktery. 

In  Front. 
Femoral  and  profunda  veius. 
AddoctM'  ioogna. 

■ 

VaituB  intornos. 

Behind. 

Iliaeua. 
Pectineus. 
Adduetor  brevis. 
Adductor  msgnus. 

The  External  Circumflex  Artery  the  itiiisHes  on  the  frmit  of  the 

thigh.  It  ari.ses  Irom  the  outer  side  of  the  profunda,  passes  horizontally  out- 
ward between  the  divisions  of  the  anterior  crunil  nerve,  and  behind  the  Saitoiitis 
and  Rectus  muscles,  and  divides  into  three  sets  of  branches— «8ceiiding,  tranavene, 

and  de';ft'iii1iii'_'. 

The  ascending  branchee  pass  upward,  beneath  the  Tensor  vaginae  femoris  mus- 
cle, to  the  outer  side  of  the  hip,  anastomosing  with  the  terminal  brandies  of  the 
gluteal  and  circumflex  iliac  arteries. 

The  descending'  branches,  three  or  four  in  number.  pa«!?  downward,  behind 
the  Rectus,  uiwu  the  Yasti  muM-les,  to  which  they  are  distributed,  one  or  twp  pa,«s- 
ing  beneath  the  Vastus  extemus  as  far  as  the  hnee,  anastomosing  with  the  su|Mfrior 
articular  branches  of  the  popliteal  artery.  These  are  aeoompailied  by  the  braoi^i  of 
the  anterior  crural  nerve  to  the  Vastus  extemus. 
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Tlif  transverse  branches,  the  !!imHllc^t  and  least  numerous,  pa^  outward  over 
the  Crureus,  pierce  the  Vastus  externus,  and  wind  round  the  femur  to  its  hack  part 

just  below  tLo  ^rcat  troehauter,  anii>t<iiiir»sing  at  the  back  of  the  thigh  with  the 
internal  circumflex,  sciatic,  and  superior  perfomtin*;  arteries. 

The  Internal  Circumflex  Artery  [Fig.  403,  p.  5*jUl,  smaller  than  the  external, 
arise.<<  from  the  inner  and  back  part  of  the  profunda,  and  winds  round  the  inner  side 
of  tlu'  fi-rnur,  between  the  Pectineus  and  Psoas  muscle.^.  On  reaching  the  Tipj)er 
border  of  tlie  Adductor  brevis  it  gives  off  two  bnuiclies,  one  of  which  pai^ses  inward 
to  he  difftrihuted  to  the  Adductor  muscles,  the  Gracilis,  and  Obturator  extonua, 
aii:i~t<iiiiM>^ing  with  the  obturator  artery ;  the  other  der^cends,  and  passes  beneath  the 
■  j\(l<liii  tnr  l«revis  to  supply  it  and  tlio  groat  Adilm  trtr ;  while  the  continuation  of  the 
vessel  pa.s.ses  backward  between  the  <juadratus  teraori.-*  and  upper  border  of  the 
Adductor  magnos,  anastomosing  with  the  sciatic,  external  eircumOex,  and  superior 
perforating  arteries  ("the  crucial  anmtomima").  Opposite  the  hip-joint  this  branch 
gives  off  an  articular  vessel  which  enters  the  joint  beneath  tho  transverse  ligntnoirt. 
and,  ai'tcr  supply  ing  the  adipose  tissue,  passes  along  the  round  ligament  to  the  iiead 
of  the  bone. 

Tlif  Perforating  Arteries  (Fig.  403).  usually  three  in  number,  are  so  called  from 
their  perfonifing  the  tendons  of  the  Adductor  brevis  and  magnus  muscles  to  reach 
the  back  of  ilie  thigh.  The  first  is  given  off  above  the  Adductor  brevis,  the  second 
in  front  of  that  moscle,  and  the  thiM  immediately  below  it. 

The  first  or  superior  perforatinGT  artery  jia-sos  lnn  kward  berwpon  the  Pec- 
tineus  and  Adductor  brevi^i  (sometimes  ]>erforates  the  latter);  it  then  pierces  the 
Adductor  magnns  close  to  the  linea  a.spera,  and  divides  Into  branches  which  supply 
both  Adductors,  the  Biceps,  and  Gluteus  maximus  muscles,  ansistomosing  with  the 
sciatic,  internal  and  external  circnmflcx.  and  niiddle  perforatini:  arteries. 

Tlie  second  or  middle  perforatin^r  artery,  larger  than  the  first,  pierces  the 
tendons  of  the  Adductor  breyis  and  Adductor  niM;nus  muscles,  and  divides  into 
ascending  and  descending  branches,  which  supply  the  flexor  muscles  of  the  thigh, 
ana»tmuo.sing  with  the  superior  and  inferior  perforating.  The  nutrient  artery  of  the 
femur  is  usually  given  off  from  this  branch. 

The  third  or  inferior  perforating  artery  is  given  off  below  the  Adductor  bre- 
vis; it  pierces  the  Adductor  magnus  and  divides  into  branches  which  supply  the 
flexor  muscles  of  the  thigh.  anasf(»inosing  above  with  the  perfnnitiiii:  arteries,  and 
below  with  the  terminal  branches  of  the  pruiuiidji  and  the  muscular  branches  of  the 
pojditeal. 

[Till"  foiTrth  perforating'  artery  is  the  tenulnati-ui  of  the  profunda  femoris.] 

Muscular  branches  are  given  off  from  the  superficial  femoral  throughout  its 
entire  course.  They  vary  from  two  to  seven  in  numbei-,  and  supply  chiefly  the 
Sartorius  and  Vastus  intemus. 

The  anastomotica  magna  arises  from  tlie  femoral  artery  just  liefore  it  passes 
through  the  tendinous  opening  iu  the  Adductor  magnus  muscle,  and  dividers  into  a 
superficial  and  deep  branch. 

The  mpttrtleial  branch  accompanies  the  long  saphenous  nerve  beneath  the  Sar- 
torius, and,  piercinir  the  friscia  lata,  is  distributed  to  the  integument. 

The  deep  branch  descends  in  the  substance  of  the  Vastus  intemus,  lying  in 
front  of  the  tendon  of  the  Adductor  magnus,  to  the  inner  side  of  the  knee,  where 
it  anastomoses  with  the  superior  internal  articular  artery  and  rwurrent  branch  of 
the  anterior  tibial,  A  branch  fmm  this  vessel  cresses  outward  above  tlie  articular 
surface  of  the  femur,  forming  an  anastomotic  arch  with  the  superior  external  artic- 
ular artery,  and  supplies  branches  to  the  knee-joint. 

POFUTBAL  AbTBBT. 

The  Popliteal  AiteiT  commences  at  the  termiii:-.ti<in  of  the  femoral  at  the  open- 
ing in  the  Ad'liietnr  magnus,  and,  passing  ohliqtielv  downwanl  ;ind  ontwnrd  behind 
the  knee-joint  to  the  lower  border  of  the  Popliteus  muscle,  divides  into  the  anUrior 
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and  jHistrrUir  tibial  arteries.  Tbrough  the  whole  of  this  extent  the  arteij  lies  in 
tbe  popliteal  space, 

Thb  Poplitral  Space  (Fig.  406,  p.  604). 

})iss>riii,n. — A  vtjrtieal  incision  about  eight  inchpo  io  length  should  l>c  mode  alon^  the 
bade  (wri  of  the  kuefr-joint*  oooneoted  above  and  below  by  a  traiisTene  incision  Aroai  the  inner 
to  the  onter  side  of  the  limb.  The  flans  of  integument  indoded  between  these  indikMia  should 
be  radeeted  in  the  direetion  shown  in  Fig.  337«  p.  473. 

On  removing  the  integument  the  superficinl  fweia  is  exposed,  and  ramifying  in 
it  uloug  tlic  iiiiilinc  \\w  are  found  sonar  filairn  nts  of  tla-  small  sciatic  nerv^  and 
toward  the  inner  part  some  offsets  from  the  mtemal  cutaneous  nerve. 

The  superficial  fascia  having  been  removed,  the  fascia  lata  is  brought  into  view. 
In  this  regi(m  it  is  strong  and  dense,  li(-iii<;  strengthened  by  transversa  fibres  and 
fini  ly  attaclu'd  to  the  tt  iulrmf  nn  tlie  inner  and  outer  sides  of  the  spnce.  Tt  is 
souietimes  perforated  helow  by  the  external  saphenous  vein.  This  fascia  having 
been  reflected  back  in  the  same  direction  aa  the  integment,  the  amall  sciatic  nerve 
and  externa]  saphenous  vein  are  Seen  immediately  beneath  it  in  the  middle  linet  If 
the  loose  adipose  tissue  i$  now  removed,  the  bonodAhes  and  contents  of  the  space 
may  l)e  examined. 

Boundaries. — ^The  popliteal  spaoe,  or  the  ham,  ooenpiet  the  lower  third  of  the 

thigh  and  the  upper  fifth  of  the  leg,  extending  from  the  aperture  in  the  Adductor 
magnus  to  the  Inwor  hordor  of  ilie  T'o|ilit»'iis  mitsclo.  Tt  is  n  lozen ire-shaped  Kpacc, 
being  widest  at  the  back  part  of  tbe  knee-joint  and  deepest  above  the  articular  end 
of  the  femur.  It  is  bounded  externally,  above  the  joint,  by  the  Biceps,  and.  below 
tlie  jiiint  I'V  the  Tkintaris  :nid  external  Iiead  of  tlie  fiiistrociieiiiiiis :  internally,  above 
the  joint,  l>y  the  8emitendinosus,  iSemimembranosus,  Gracilis,  and  tSartorius;  below 
the  joint,  l)y  the  inner  head  of  the  Gastrocnemius. 

Above,  it  is  limited  by  the  apposition  of  the  inner  and  outer  hamstring  musclct*: 
below,  by  the  junction  of  the  two  hesids  of  tlie  GaotrocnetTiius.  The  floor  is  farmed 
by  the  lower  part  of  the  posterior  surface  of  the  sliaft  of  the  femur,  the  posterior 
ligament  of  the  knee-joint,  the  upper  end  of  the  tibia,  and  the  fascia  covering  the 
Popliteus  muscle,  und  the  space  is  covered  in  by  the  fascia  lata.  [It  will  well  repay 
the  stiiileiit  to  notiee  <  loscly  tlie  boitndnries  of  the  popliteal  space  on  the  living  mod»T, 
both  at  rest  and  in  action  (and  especially  resisted  action)  and  in  varviug  degrees  of 
flexion.  The  thin  tendon  of  the  Semitendinosus  can  always  be  differentiated  from 
its  thicker  neighbor,  the  Semimembranosus,  the  tendon  of  which  lies  farther  from 
the  middle  line  of  the  ham,  thousrii  biirber  up  its  belly  is  the  inner  1>order  of  the 
space.  Tlic  tendons  of  the  Gracilis  and  Sartorius  are  usually  obscure,  unless  strongly 
contracted.  The  Biceps  tendon  is  easily  felt.  The  different  degrees  of  tension  of 
tlie  .i.Tp  faseia  are  ver\-  important.  In  extension  it  is  tense,  aiiil  nutbintr  lan  be 
felt  heueadi  it ;  in  complete  Hexion  the  parts  are  inaccessible,  tlie  thigh  and  the  leg 
being  apposed  ;  in  partial  flexion  the  artery  can  be  felt  and  compressed.  The  nerve 
is  obscurely  felt.] 

Contents. — ft  eontaiiis  the  popliteal  vessels  and  their  brandies.  t":_'ctlier  with 
the  termmatiou  of  the  external  saphenous  vein,  the  internal  and  external  jK>plitcal 
nerves  and  their  branches,  tbe  small  adatie  imrve,  Uie  articular  branch  from  the 
obtttrator  nerve,  a  few  small  lymphatic  glands,  and  a  considerable  qnantity  of  loose 

adipo'^e  ti'^sue. 

Position  of  Contained  Parts. — The  internal  ix»pliteal  nerve  descends  in  the 
middle  line  of  the  sfmce,  lying  superficial  and  crossing  the  arterv  from  without 

inward.  The  external  popliteal  nerve  descends  on  the  outer  side  of  the  spjice.  lying 
clo.se  to  the  tendon  of  the  Iliceps  muscle.  More  deeply  at  the  Vintfoni  of  tlie  space 
are  the  popliteal  ve.>.-«els.  the  vein  lying  su[H?rficial  and  a  little  cAternul  to  tla  artery, 
to  which  it  is  closely  united  by  dense  areolar  tissue;  sometimes  the  vein  is  placed 
on  the  inner  instead  of  tlie  mitrr  side  of  the  arterv;  or  the  vein  mav  be  dniibie-.  ilie 
artery  lying  between  the  two  venae  comity,  which  aie  usually  connected  by  short 
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trnn.*vfr^f>  hranclu'-'.  Mnto  tlcoply  and  close  to  the  surface  of  the  bone  !<<  the  pop- 
liteal artcrj,  and  puH^ing  oti  from  it  at  right  angles  are  its  articular  branches.  The 
articular  branch  from  tbe  obturator  nerve  descends  upon  the  popliteal  artery  to  sup- 
plv  the  knee,  and  <K.*casionnlly  there  is  found  deep  in  the  space  an  articular  filament 
from  the  great  sciatic  nerve.  The  popliteal  lyniphntic  glands,  four  or  five  in  num- 
ber, are  found  surrounding  the  ai  tery ;  one  usually  lies  superficial  to  the  \  essel, 
another  is  situated  between  it  and  the  bone,  and  the  rest  are  placed  on  either  side  of 
it.  The  liursic  usually  found  in  this  jilarr  are  :  1.  On  the  outer  sido  mic  lit  nt-nfli  tlie 
outer  head  of  the  iiaistrocneraius  (which  sometimes  communicate.^  with  the  joint),  aiid 
on©  beneath  the  tendon  of  the  Popliteus,  which  is  almo.<(t  always  an  extension  of  the 
Mynovial  membr.uie.  Sometimes  also  there  is  a  bursa  above  the  t(>nd<ui  of  tlu  P<>p- 
lit(  n=5,  hetwocn  it  jiml  tlie  e.\ternal  lateral  ligament.  2.  On  the  itjner  =id<'  of  the 
joint  there  is  a  large  bur^^  between  the  inner  head  of  tbe  Gastrocnemius  and  the 
femur,  vbicb  sends  a  prolongation  between  the  tendons  of  tbe  Gastrocnemius  and 
Semimembranosus,  and  lies  in  contact  with  tbe  ligament  of  Winslow.  This  bursa 
often  communicntc^  with  the  joint.  There  is  a  f^crniid  bursa  between  the  t(  ri<lon  of 
the  Semimembranosus  and  the  head  of  the  tibia,  and  sometimes  a  bursa  between 
tbe  tendons  of  tbe  Semitendinosus  and  Semimembranosus. 

Tbe  Popliteal  Artery,  in  its  course  downward  from  the  aperture  in  the  Adduc- 
tor in;ji:nu-^  to  the  lower  border  of  the  Pop]iteu8  nitisHe.  rests  first  on  the  inner  and 
tben  uu  the  |>o.Hterior  surface  of  the  femur ;  in  the  mi«ltlle  of  its  course,  on  the  pos- 
terior ligament  of  the  knee-joint ;  and  below,  on  the  ftseia  covering  tbe  Popliteus 
iniisele.  Sitj»  rfj,->,iJ}ii,  jt  is  eovere<l  above  by  tlie  S(.-iniinenibrannsii>  ;  in  the  middle 
of  II.S  course,  by  a  quantity  of  fat  which  separates  it  from  the  deep  fa.'^cia  an«l  integ- 
ument ;  and  below,  it  is  overlapped  by  the  Gastrocnemius.  Plantaris,  and  Soleus 
muscles,  the  poplit^  vein,  and  tne  internal  popliteal  nerve.  The  popliteal  vein, 
which  is  intimately  nttaehed  to  the  artery,  lies  superficial  and  (  xtenial  to  it,  until 
near  its  termination,  when  it  crosses  it  and  lies  to  its  inner  side.  The  popliteal 
nerve  is  still  more  superficial  and  external,  crossing,  however,  the  artery  below  tbe 
joint  and  lying  on  its  inner  side.  LateraUt/,  the  artery  is  bounded  by  the  moscles 
which  are  situated  on  either  side  of  the  popliteal  space. 

Peculiarities  in  Point  Of  Division. — Oi'<afionally  the  popliteal  artery  dirulct*  jircma- 
tiirolv  iiitit  it^  ti  riiiiiiiil  liraiiclies ;  this  (livi.sion  occurs  moxt  fri><iuontly  0|>|yo.Mte  tbe  kii<X!-joint. 

ttnuaual  Branchos  Tin' aiti  i  v  Miiii,>{iine.s  divides  into  tho  antfiinr  tiKi;il  aii  l  |h  loneal, 
the  po.tterior  tibial  being  wnntinjj;  or  very  .•small.  In  u  single  cti««>  tin-  |M)plit*iaJ  was  found  to 
divide  into  tliree  lirancliesi,  the  anterior  ami  jwsterior  tibial  and  pi  iuneal. 

Surgical  Anatomy. — Linature  of  the  |wpliteal  artery  is  requtreil  in  cases  of  wound  of 
that  ves-sel.  but  for  aueurisni  of  the  posterior  tibml  it  is  preferable  tfl  tic  the  .superficial  femoral. 
Th<'  popliteal  may  tir.i  in  the  upper  'ir  Inwi-r  parlnf  its  nuir-i  -.  Lut  in  iIm-  niid.ilr  oftli-'  Ivim 
tiie  uperotiuD  in  attciidetl  with  considerable  difficulty,  Irotn  the  gn^at  depth  of  the  artory  aud  from 
th«  extreme  def^  iti  tension  of  the  lateral  boundaries  of  the  space. 

In  order  to  ezpoee  the  reseel  in  the  uimer  part  of  it»  course,  the  patient  should  be  placed  in 
the  prone  position  with  the  limb  extended.  An  incision  ahont  three  inches  in  1en|!tn  ehoold 
then  be  made  throu;;h  the  intcijum'^nt  aliiii_'  tin-  |i<»t'  riMr  in.iiMia  (if  (lie  .•^■mimemhranosus.  and, 
tlie  fiu-icia  lat-k  havin;:  been  divided,  thiis  iiui?»(  mn-f  be  drawti  inward.  The  internal  popliteal 
nerve  will  be  first  expoj»ed,  lyinjr  very  stiporficial  and  external  to  the  artery  :  beneath  this  will 
be  seen  the  popliteal  vein,  and  stiil  deeper  and  to  it«  inner  side  the  artery.  The  vein  and  nenre 
must  be  cantloosly  separated  from  the  artery  and  tbe  anenrism^needle  passed  around  the  Teseel 
fruiii  without  inward. 

To  cxjUise  the  ve««el  in  the  lowi  r  part  of  it-**  course,  where  the  artery  lies  between  the  two 
heads  of  the  (}ai«trocnemin<<.  the  patient  should  be  plaee<l  in  the  same  p<>^itir>n  as  in  the  pre- 
oedinj;  operation.  An  incision  should  tln-n  )>c  made  thmuL'h  the  integument  in  the  middle  line, 
eommencin;;  oppoeite  the  Ixnid  of  the  knee-joint,  eare  being  tiiken  to  avoid  tbe  external  saph- 
enous vein  and  nerve,  .•\fter  dividiiif;  the  deep  fascia  and  neparatinj;  somo  dense  cellular  mem- 
brane, the  artery,  vein,  and  nerve  will  Ik*  expost-^l.  descending  between  the  two  heads  of  the 
Ga"*tro«:ni?mius.  Suu)<'  nius  tilar  br.m  li-  '  "t'  tii'-  |Mii.rit'-,)t  siimild  be  avoided  if  pos.sible.  or.  if 
dividcil.  tieil  immediateiy.  The  leg  being  now  tlex<ii.  in  onJer  the  more  effectually  to  M^parate 
the  two  heads  of  the  tiustrocnemius  the  nerve  should  be  drawn  inwanl  and  the  vein  Otttward^ 

wid  the  aneurism-needle  passed  between  the  artery  and  vein  from  without  inward. 
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Plas  of  Relations  of  Popliteal  Artery. 

In  FroiU. 
Femur. 

Li^ainontuui  pofltifflltlli 

Puplitcus. 


Inner  Side. 
Sciuimcin  hranosiis. 

Intrriial  i-ntnlyii'. 

GtuitrocBciuiiu  (ioDer  bead). 


Outer  Side. 

Biceps. 

Outer  condjle. 
OjwtrocnemiuB  (oufeer  head). 
Plutaria. 


Behind. 

Sem  i  mem  branoiius. 
Fawia. 

Popliteal  Tein. 
Intertml  popliteal 

PUuitam. 
Soleus. 


Muscular 


The  branches  of  the  popliteal  arterj  are  the 

f  Superior. 
\  loferior  or  Sural. 

Cutaneous. 

Sup^or  External  Articular. 
Superior  Internal  Articular. 

A/vrfos  Artiriilar. 

Interior  External  Articular. 

Inferior  Internal  Articular. 

The  superior  muscular  Isranchee,  two  or  three  in  number,  arise  from  the  upper 
part  of  the  popliteal  iirtery*  and  are  distributed  to  the  Vastus  t  \ternus  and  tl(.xor 
muscles  of  the  thl^^h.  nnnstomofling  with  the  inferior  perforating  and  terminal 
branches  of  the  profunda. 

The  inferior  muscular  (saral)  are  tiro  large  branches  which  are  distributed  to 
the  two  heads  of  the  Gastrocnemius  and  to  the  Plantaris  muscle.  Thej  arise  from 
the  poplitt  al  artery  opposite  the  knee-joint. 

Cutaneous  branches  descend  on  each  side  and  in  the  mitl'^lo  of  the  limb 
between  the  Gaetrocnemius  and  intesnment;  they  arise  sepnatdy  from  the 
popliteal  artery  or  from  some  of  Its  branches,  and  supply  the  integument  of 
the  calf 

The  superior  articular  arteries,  two  m  number,  arise  tine  on  either  side  of  the 
popliteal,  and  wind  round  the  femur  immediately  above  its  condyles  to  the  front  of 
till'  knee-joint.  The  uifrni'if  hrtynrh  pas^p"?  beneath  the  tendon  of  the  .\diliictor 
magnus,  and  divides  into  two,  one  of  which  supplies  the  Vastus  internus,  in»»scu- 
lating  with  the  ana.'«tomotica  maj^na  and  inferior  internal  articular;  the  other  ram- 
ifies clonic  to  the  .surface  of  the  femur,  .nupplyinf^  it  and  the  knee-joint,  and  anasto* 
nio<^in;r  wirh  the  fsupevior  oxtfinal  articular  artery.  The  r.rf.ni'if  hritnrh  |ias-:es 
above  the  outer  condyle,  beneath  the  tendon  of  the  Biceps,  and  divides  into  a  .sujnjr- 
ficial  and  deep  branch :  the  superficial  brandi  supplies  the  Vastus  extcmuSf  and 
ana.stomose.s  with  the  descending  branch  of  tlie  external  circumflex  artery;  the  deep 
branch  «u|»)ilit'^  the  lower  part  of  the  femnr  .itifl  k niv- joint,  and  fonus  an  anasto- 
motic arch  across  the  bone  with  the  ana^tomoiica  magna  artery. 

The  asygOB  articular  is  a  snuiU  branch  arising  from  the  p  ^ili teal  artcrv  oppo- 
site the  beinl  of  the  knee-joint.  It  pierces  the  posterior  ligament,  and  supplies  the 
ligaments  and  svnovial  irii  nifirano  in  the  interior  of  the  articulation. 

Tiie  inferior  articular  arteries,  two  in  number,  arise  from  ilie  [loplitcal  beneath 
the  Gastrocnemius,  and  wind  round  the  bead  of  the  tibia  below  the  joint.  The 
internal  one  ]ia>st  -  1m  ]i.w  tlic  iiim  r  tuberosity,  bencaili  tin-  internal  lateral  ligament, 
at  the  anterior  border  of  which  it  iuiceuds  to  the  front  and  inner  ^^ide  of  the  joint 
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losapply  the  head  of  the  tibia  and  the  articulation  «  f  tin  kn'  c.  The  external  one 
passes  outward  above  tlic  lica<l  of  the  fibula  to  the  fruiit  of  tlu-  kiit'c-joint,  lyinn  in 
it?  course  beneath  ilu"  out«'r  head  of  the  < iastrocnemius,  the  external  lateral  liga- 
ment, and  the  tendon  of  the  liieep.s  muscle,  and  divideiii  into  branches  which  auas- 
tomose  with  the  inferior  internal  articular  artery,  the  superior  articular  arteries,  and 
the  recurrent  branch  of  the  anterior  tibial. 


Antbbiob  TzBiAii  Abtbrt  (Fig.  406). 

The  Anterior  Tibial  Artery  commences  at  the  bifurcation  of  the  popliteal  at 

tho  low.  r  border  of  the  Poplitcus  muscle,  passes  forward  between  the  two  heads  of 
the  Tiliialis  jiosticus,  and  through  the  aperture  left  bt'twor-n  tlic  bono^  at  tho  up])er 
part  of  the  interosseous  membrane,  to  the  deep  part  of  the  front  of  the  leg;  it  then 
descends  on  the  anterior  surface  of  the  interosfietms  membrane  and  of  the  tibia  to 
the  b^d  of  the  ankle-joint^  where  it  lies  more  .superficially  and  becomes  the  dortalt* 
imltf.  A  line  drawn  from  the  inner  side  of  the  head  of  the  fibula  to  midway 
between  the  two  malleoli  will  mark  the  course  of  the  arterv,  (he  point  where  the 
artery  comes  in  front  of  the  interosseous  meml>rane  beiiii;  in  this  line  one  and  a 
quarter  inches  below  the  level  of  the  head  of  the  fibula. 

Rblationb. — ^In  the  upper  two-thirds  of  its  extent  it  rests  upon  the  interosseous 
membrane,  to  which  it  is  connected  by  delicate  fibrous  arches  thrown  across  it; 
in  the  lower  third,  upon  the  front  of  the  tibia  and  the  anterior  ligament  of  tlie 
ankle-joint.  In  the  upper  third  of  its  course  it  lies  between  the  Tibialis  atitieus 
and  Extensor  Umgu.H  digitorum;  in  the  middle  third,  between  the  Tibialis  anticus 
and  Extensor  proprius  pollicis.  At  the  bend  of  the  ankle  it  is  crossed  by  the  ten- 
don  of  the  Extensor  proprius  pollicis,  and  lies  between  it  md  the  innermost  toTidon 
of  the  Extensor  longus  digitorum.  It  is  covered  in  the  upper  two-thirds  of  its 
course  by  the  muscles  whioh  lie  on  either  side  <\f  it  and  by  the  deep  fascia;  in  the 
lower  third,  by  the  integument,  annular  ligament,  and  fascia. 

The  antnior  tibial  artery  is  accompanied  by  two  veins  (venss  coroites)  which  lie 
one  on  either  side  of  the  artery ;  the  anterior  tibial  nerve  lies  at  first  to  its  outer 
side,  and  about  the  middle  of  the  leg  is  placed  superficial  to  it ;  at  the  lower  part 
of  the  artery  the  nerve  is  generally  again  on  the  outer  side.    [6ee  Kule,  p.  562.3 


Plan  of  the  Eelations  of  the  Anieriob  Tibial  Auxuky. 

In  Front. 

Intef^ument,  superfioiiU  and  deep  hadm. 
Anterior  til>inl  nerve. 

Tibialis  unticuH  (overlaps  it  in  upper  part  of  leg). 
Extensor  ion.Mis  digitorum  )  ^  j  Oi^aj). 
Extensor  piDju-ius  pollicis  j  ^  o 

Inv^r  Side,  /  \  Otifn-  Siile. 

Tibialis  antic*U8.  [  Antorior    \  Anterior  tibial  n«-rv<^. 

fixteneor  proprius  poinds  V  VlWaL    j  Bxteneor  longUH  <lii;itorum* 

(croeeee  it  at  its  lower  part).  V  /  Extonaor  proprius  pollicie. 

Behind. 

Intuoeeeoiis  membrane. 

Tibia. 

Anterior  ligament  of  ankle-joint. 

Peculiarities  in  Size. — Tbis  vessel  may  be  dimiiushLil  in  sijse,  may  be  deficient  to  a 
peater  or  Iomh  extent,  or  may  be  entirely  wuntiii|;,  it^  place  being  supplied  by  peHbtating 
heani'hi  >^  from  the  posterior  tibial  or  by  the  anterior  division  of  the  peroneal  artery. 

Ck)m"8e.— The  artery  oceattionally  deviates  in  its  course  towanl  the  fibular  sitle  of  the  log, 
regaining  its  usual  position  bonenth  the  annular  Ireument  at  the  front  of  the  ankle.  In  two 
tBstanoes  the  ves.sel  ha»  been  found  to  approach  the  surface  in  the  middle  of  the  leg,  being 
eorered  merely  by  the  iatMument  and  fascia  helow  that  point. 

Snrgtoal  Anatomy  ^^e  anterior  tibial  arteiy  may  be  tied  in  the  upper  or  lower  part  of 
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Fio.406. 


Fio.  406. 


The  PopUtcal,  Povterior  Tibial,  aad  I'cruDcal 
Arwriea. 


Surxical  Anatomr  of  the  Anieriur  Tibial 
DoMUit  Piedta  AitctlM. 


tl:o  leg.  In  tb«  apper  part  the  opprntion  U  attended  with  gmit  difiiiMiItv,  on  account  of  the 
depth  of  the  Teeiel  from  the  surfiuie.  An  inciakNi  about  four  inches  in  length  shottld  be  made 
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through  the  inti  frum>"nt,  midwuv  1»  tween  the  f<piti<-  of  tlH»  tibia  and  tho  onti  r  iniir:.'iii  or  the 
fibula,  the  faMcitt  and  in(«niiu«cular  m^ptum  )>etween  the  Tibinliii  autieus  iin<i  Kxteiifur  t<>n<;us 
dtgitorun  being  dhrided  to  the  t<aiue  exUuit.  The  foot  inu.st  l>e  dexed  to  relax  thei^e  iniiscle^,  and 
they  muKt  bo  separated  from  each  other  by  the  finger.  Tlie  artery  i«  then  exposed  deeply 
Meated,  lying  upon  the  intcro^Meoufl  membrane,  the  nen-e  lying  externally  and  one  of  the  ven» 
oomites  on  either  side  •,  the^c  imi-t  he  separated  from  the  art«"ry  before  tin-  ;iii<  iiilMn  nee<lle  i8 
passed  around  it.  (^Oncc  that  the  interspace  Itetween  the  Tibialis  anticuaatul  the  Kxtt  Cii*or  iongue 
digitoruui  \*  reached,  it  is  of  the  atmoet  importance  to  remember  that  the  Kxt<-nsor  propria*  |m>1« 
licU  ie  tnterponed  between  these  maecles,  uid  doea  not  reach  the  eurftoe  of  the  ie^;  in  the  upper 
two-thndB.  Hence  in  going  downward  the  intenpaoe  between  the  Tibialis  antieus  and  Extensor 
iongus  digitoritnt  bifiiK  it.  s  like  an  inverted  X.  th*?  t^^*^  '^^  A  having  between  them  tllO 
Kxtensor  proprios  |M>lli('i»  ;  liiid  one  may  easily  get  to  tht>  wrong  side  of  this  uiuiiule.  The  artery 
lies  in  the  space  U'twt>en  the  Tibialis  antieus  and  the  Extensor  pfOprillS  poUicis.  To  find  the 
anterior  tibial  arterg  stick  to  the  anterior  tOnat  muacU.'] 

To  tie  the  vessel  in  the  lower  third  of  the  leg  above  the  ankle-joint,  an  incision  about  three 
inches  in  length  !»hould  bo  niivdc  through  the  integument  Wtween  the  tendons  of  the  Tibialis 
antieus  and  Kxten^or  proprius  pollieis  niuscles,  the  deep  f;i«cia  Ix^ing  divide^l  to  tlie  saxue  extent ; 
the  tendon  on  either  Mde  «)houl<l  l«'  hi  ld  a^side,  wIk  ii  tli<'  vt".s,'|  niil  li.-  seen  lying  npon  the  tihlat 
with  the  nerve  HUperticial  to  it,  and  one  of  the  vena)  cuiuit'  h  on  either  side. 

In  onler  to  secure  the  artery  over  the  instep  an  ineision  should  be  made  on  the  fibular  side 
of  the  tendon  of  the  Extensor  proprius  pollicis,  between  it  and  the  innermost  tendon  of  the  long 
Extensor :  the  deep  fascia  having  been  divided,  the  artery  will  be  exposed,  the  ucrve  lying  either 
supeefieial  to  it  orlo  its  oatev  sidtt. 

The  branches  i»t'  the  anterior  tibial  artery  ate  the 

Kecurrent  Tibial.  Internal  Mallwlar. 

Muscular.  External  Malleolar. 

The  recurrent  branch  arises  from  the  anterior  tibial  aa  aoon  as  that  vessel  haa 
passed  through  the  interosseous  space ;  it  ascends  in  the  Tibialis  antieus  muscle, 

and  ramifies  on  the  front  ami  sides  of  the  knee-joint,  anastomosing  vith  the  articu- 
lar branclif-i  nf  the  popliteal  anil  witli  the  anastomotica  magna. 

The  musctilar  branches  are  numerous;  they  are  distributed  to  the  muscles 
which  lie  on  either  side  of  the  vesad,  some  piercmg  the  deep  fascia  to  supply  the 
integument^  others  passing  through  the  interosseous  membrane  and  anastomosing 
with  the  brftnphe>*  of  tho  posterior  tibial  anfl  peroneal  arteries. 

The  malleolar  arteries  supply  the  ankle-joint.  The  internal  arises  about  two 
inches  above  the  articulation,  and  passes  beneath  the  tendons  of  the  Extensor  pro- 
prius iK)llicis  iiinl  Tibialis  antieus  to  tho  inner  nnkle.  upon  wl)i("h  it  ramifies,  anas- 
tomosing with  bnmches  of  the  posterior  tibial  and  internal  plantar  arteries  an<l  with 
the  internal  calcanean  from  the  posterior  tibial.  The  external  passes  beneath  the 
tendons  of  the  Extensor  longus  digitorum  and  Peronens  tertius,  and  supplies  the 
outer  ankle,  nivi^tomo-^inpr  with  the  anterior  perrjneal  artery  and  with  ascending 
branches  frooi  the  tarsal  branch  of  the  dorsalis  pedis. 

DoBSAiiis  Pedis  Artery  (Fig  406,  p.  604). 

The  Dorsalis  Pedia,  the  continuation  of  the  anterior  tibial,  passes  forward  from 
the  bend  of  the  ankle  alon^  the  tibial  side  of  the  foot  to  the  back  part  of  the  first 
interosseous  spaoOt  where  it  divides  into  two  branches,  the  dwnatU  hoRueit  and 

communicating. 

Rel.\tions. — This  vessel  iu  its*  course  forward  rests  upon  the  astragalus,  sca- 
phmd,  and  internal  cuneiform  bones  and  the  ligaments  connecting  them,  being 
covered  by  the  integument  and  fascia,  and  crossed  near  its  teriiiiii.itiou  I  y  tlie  inner- 
most tendon  of  the  Exten.sor  brevis  digitorum.  On  its  tibial  »idt  is  the  tendon  of 
the  Extensor  proprius  {tollicis ;  on  its  fibular  $ide  are  the  innermost  tendon  of  the 
Bxtrasor  longus  digitorum  and  the  tmnination  of  the  anterior  tibial  nerve.  It  is 
aoeompaiued  oy  two  veins. 
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Plak  of  thb  Relations  of  the  Dossalis  Pedis  Artkky. 

In  Front. 
Inte^uniPnt  and  faiM:ia. 

Innermost  toodon  of  Extensor  breris  digitonuo. 


mn.iSide.  I  \  PlbnlarSide, 

ExtMMr  pru,,. .u.  poUUsii.  I  J  Ext.„sor  longj.s  .ii^itoruln. 

'       r  \  J         Anterior  tibial  nerv«. 


Behind. 

Aatragaliu. 
Scaphoid. 

Internal  «imaUbKiii  and  th«ir  ligun«ttti» 

Peculi&ritide  in  Sizo. — The  dontnl  artory  of  thr  fi>nt  may  he  Inr^T  than  uxunl  to  compen- 
sate for  a  dcficierit  jilantar  artery ;  or  it  may  Iw  detieient  in  it«  terminal  branches  to  th«  toe«, 
which  are  thon  (l<'rivi'<l  tVoit)  the  intornal  plantar  j  or  its  plaoe  may  be  aiipplied  altoj^ther  bjr  a 
larjre  anterior  peroneal  artery. 

PosltioD. — The  artery  'frc({uently  curren  outward,  Ijing  external  to  the  line  between  the 
middle  of  the  ankle  and  the  lisick  part  of  the  fir«t  inleroM^eous  spare. 

Surflrical  Anatomy. — Thi«  artery  may  be  tied  l>y  making  iin  int  ifion  throujfh  the  integ- 
iniirtit,  ln'tween  two  and  thn-r  iiuluv-  in  li'ii.itl).  <iii  the  fibuliu*  siti''  of  tin'  tfii'lun  of  the  Kxten- 
60r  propriu»  ^llicis,  in  the  iitt«Tvul  tunwien  it  and  the  inner  lonl.  r  oi'  tUv  nhort  Extensor 
muAole.  The  incision  should  not  exu-nd  further  forward  than  the  bat-k  part  of  the  first  intetne- 
aeous  space,  ae  the  artery  divide«  in  that  siioation.  The  deep  fascia  being  diridod  to  the  same 
eitent»  the  artery  will  be  exported,  the  nenre  lying  upon  ita  outer  aide. 

Braachee. — The  branches  of  the  dorsali^  pedi.s  arc  tlie 

Tarsal.  Dorsalis  pollicis  or  halluct^ 

Metatarsal.  Comumuicuting. 

InteroBseoiu. 

The  toml  artery  araeii  from  the  dorsalis  pedis  as  thst  vessel  ctomob  the  sc»» 
]^id  bone ;  it  pa.s.«»c.s  in  an  arohe<l  direction  outward,  Iving  ujion  the  tarsal  bones 
and  covered  by  the  Exten«or  hre\  is  dif^itormn ;  it  .supplies  tlint  »Mn<;f1e  nii'l  flio 
articulations  of  the  tarsus,  and  ariiu«ioinose.s  with  branches  from  the  luctatarsal, 
external  malleolar,  peroneal,  and  external  plantar  arteries. 

The  metatarsal  arises  a  little  anterior  to  the  preceding ;  it  p:is=(:s  (HitUMi  d  to 
the  outer  part  of  the  foot,  over  the  hjises  of  the  metatai'sal  hones,  beneath  the  ten- 
dons of  the  short  Extensor,  its  direction  being  influenced  by  its  point  of  origin, 
and  it  ana,<»tonio.se.«i  with  the  tarsal  and  external  plantar  arteries.  This  vessel  gives 
iifT  three  branches:  the  fnfrrossroint,  whieh  pu'-s  fnrward  npnn  tlie  three  outer 
Dorsal  interosi^ei  muscles,  and  in  the  clefts  between  the  toes  divide  luto  two  dorsal 
oollateral  branches  for  the  adjoiniti^  toes.  At  Uie  back  part  of  each  inleraeseoua 
space  these  vessels  re<  ei\  e  the  postwor  perforating  branches  from  the  plantar  arch, 
and  at  the  fore  part  of  each  interosseous  space  f}>ev  are  joitieil  l.y  tlie  aTitcri«)r  j>er- 
fonitiug  branchcii  from  the  digital  arterv.  The  outermost  interosseous  artery  gives 
off  a  branch  which  supplies  the  outer  side  of  the  little  toe. 

The  dorsalis  hallucis  runs  fonvard  along  the  outer  border  of  the  first  meta- 
tarsal bone,  and  at  the  cleft  between  the  first  and  second  toes  divides  into  two 
branches,  one  of  which  passes  inward  beneath  the  tendon  of  the  Extensor  proprius 

Ec^Uicis,  and  is  distributed  to  the  inner  border  of  the  great  toe ;  the  other  brandi 
ifiircates  !•>  -npiily  the  .ididinitijx  sides  of  the  great  and  second  toes. 
The  commtmicating  artery  dij>s  down  into  the  sole  of  the  f(X»t  between  the 
two  heatls  of  the  first  Doi-sal  intero.s»eous  muscle,  and  inosculates  with  the  termina- 
tion of  the  external  plantar  artery  to  complete  the  plantar  arch.  It  here  gives  off 
twf>  <ligital  branches:  one  run^  ninnz  the  inner  side  of  the  great  toe  on  it-  plant.ir 
surface;  the  other  passes  forward  along  the  first  metatai-sal  space,  and  bifurcates 
for  the  supply  of  the  adjacent  sides  of  the  great  and  second  toes. 
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Posterior  Tibial  Artery  [Fig.  405,  p.  604]. 

The  Posterior  Tibial  Artery  is  of  large  size,  and  extends  obli(|uely  downward 
from  the  lower  border  of  the  Poplitetis  muscle,  along  the  tibial  side  of  the  leg,  to 
the  fossa  between  the  inner  ankle  and  the  heel,  where  it  divides  beneath  the  origin 
of  the  Abductor  poUicis  into  the  internal  and  external  planiar  arteries.  [As  Wyeth 
has  sliowii,  it  is  important  to  oote  that  this  bifurcation  takes  place  at  a  point  cor- 
responding to  a  line  drawn  from  the  point  of  the  malleolu.'J  to  tlie  miiMle  of  the 
heel.]  At  it?5  orifrin  it  lies- opposite  the  interval  between  the  tibia  and  fibula  ;  as  it 
desicends  it  approaches  the  inner  side  of  the  leg,  lying  behind  the  tibia,  and  in  the 
lower  part  of  its  course  is  situated  midway  between  the  inner  malleolus  and  the  tube- 
rosity of  the  OS  calcis. 

Relations. — It  lies  successively  upon  the  Tibialis  posticus,  the  Flexor  longus 
digitorum,  the  tibia,  and  the  baek  part  of  the  ankle-joint.  It  is  covered  by  the 
deep  transvei-se  fascia,  which  separates  it  above  from  tiie  Gastrocnemius  and  Soleus 
moscles.  In  the  lower  third,  where  it  is  more  superficial,  it  is  covered  only  by  the 
iDtegument  and  fascia,  and  runs  parallel  with  the  inner  border  of  the  tendo  .\ehil- 
lis.  It  is  accompanied  by  two  veins  and  by  the  posterior  tibial  nerve,  which  lies  at 
fir^t  to  the  inner  side  of  the  arten\  but  snnn  crosses  it,  and  is,  in  the  greater  part 
of  its  course,  on  its  outer  side.    [See  Kule,  p.  562.J 


Plan  of  thl  Ivklations  of  the  Posterior  TihiAL  Aitii:.iiY, 

In  Frmit.  * 
Tibialis  posticus. 
Flexor  lonsiw  dijdtorum. 
Tibia. 

Ankle-joint, 
jirner  Side.  f  \ 

...  ,  /     Portertor  1 


(hiUr  Sick. 

Posterior  tibial  nerve,  I    *WMil'     j  Posterior  ti1>ial  riorvc, 

upiier  fourth.  V  J  lower  three-lourtiis. 


Bthind. 

Int«gnment  and  fasda. 
Gantrocnemitts. 

*  Solcua. 

Deep  trunsver^ie  fascia. 
Posterior  tibial  nerve. 

Behind  the  inner  ankle  the  tendons  and  blood-vessels  are  arranged  in  the  fol- 
lowing (^rder,  from  within  ontwanl  [/.  e.  from  the  inner  innlleohts  toward  the  lieel] ; 
Fir.«t,  the  tendons  of  the  Tibialis  posticus  and  Fh'X(»r  longus  digitorum,  lyinfz;  in 
the  same  groove,  behind  the  inner  malleolus,  the  fonaer  being  the  most  internal ; 
external  to  these  is  the  posterior  tibial  artery,  having  a  vein  on  eilherside;  and 
still  more  externally  the  posterior  tibial  nerve.  About  half  an  inch  nearer  the 
heel  is  the  ten  l')n  of  tii  -  Flexor  longus  poUicis.  [The  artery  is  therefore  the  nUdr 
die  one  of  these  five  structures.] 

Peculiarities  in  Size. — Tho  po«?ti^rror  tniial  is  not  unfrefpiently  sman<T  tlian  u'^tml.  or 
uu^ent,  ilj*  place  tein;j;  Hupplied  by  a  lur«ie  peroneal  artery,  which  paffses  inward  ut  the  lower 
end  of  the  tibia,  and  either  joins  the  small  tibial  artery  or  continues  alone  to  the  fiole  of  the  foot 

Surreal  Anatomy. — The  apjtliculion  of  o  U'jnf'ire  to  thp  |x>sterior  tlliial  may  be  required 
in  ca-ses  of  wound  of  the  sole  of  the  foot  attendeti  with  great  hemorrhage,  when  the  vessel  should 
l)e  tie«!  at  the  inner  ankle.  In  eiunes  of  wound  of  the  posterior  tibial,  it  will  be  neceaeary  to 
enlarge  the  o|K-niDg  00  m  to  expose  the  vessel  at  the  woun'lcd  point,  exee])tin^  where  the  ve8.«ol 
is  injured  by  a  punctured  woand  from  the  front  of  the  1<\;;:.  In  cases  of  aneurism  from  wound 
of  the  artery  low  down,  thi-  vosel  should  be  tied  in  t  le  middle  of  the  leg.  But  in  aneitriun  of 
the  posterior  tibial  higli  ui>,  it  would  be  better  to  tie  the  femoral  artery. 

To  tie  the  poetertor  tibial  artery  at  the  uikle  a  semilunar  incision  ohoatd  be  made  through 
the  iiif'-mitiii'tit.  about  two  incheit  and  a  half  in  length,  midway  l>ctwecn  the  heel  and  inix  r  uiikb-. 
or  a  little  nearer  the  latter.    Tiie  subcutaneous  cellular  ti»8Ue  having  been  divided,  a  strong  ai^d 
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d*^!.*^  fii-'sciik,  the  intoniHl  aiuiulnr  li::;uiii'tit.  i-  i'xjio-'mI.  This  li^rnnipnt  is  pontinufni-  af««\i-  with 
the  deep  lusc'ta  of  the  leg,  <H)VL'rH  ttio  ve>>M-L<i  aii<i  tie rvoH,  ami  m  iotimalely  adherent  to  tli<-  .slu  iuliii 
of  the  tendons.  This  having;  Ix-t'ii  cautiously  divided  upon  a  direetor,  the  sheath  of  tlie  vessels  i» 
•ipoaed,  and,  bnnc  ODencd.  th<>  artery  is  seen  with  one  of  (he  rena  eomites  on  each  side.  The 
aneiiri*ni>neeii]le  anoald  >k>  pius^ed  round  the  Tessel  from  the  heel  toward  the  ankle,  in  order  to 
avoid  the  pOMterior  tiliiiil  iw  rvc,  cnro  hoinji  at  the  same  time  ti\kon  not  to  iiicltnli'  tti«'  v<  ii;i' <  nmites. 

The  vessel  iiiuy  al>o  Im'  ti>'<i  in  the  lower  thirtl  of  the  leg  hy  iniikiiig  an  iiu  ision  n(»(jul  tliree 
inches  in  len;;th,  narullel  witii  the  inner  margin  of  the  tendu  AchilliM.  The  internal  8af>hennu8 
vein  being  carefully  avoided,  the  two  lu^-ers  of  tiucia  must  be  divided  upon  a  director,  when  the 
artery  is  exposed  along  the  outer  margin  of  the  Flexor  longus  dip^toram,  with  one  of  its  vena 
oomili^!*  nn  either  sidf,  and  the  nerve  lying  external  to  it. 

To  tie  thf  posterior  tibial  in  the  midtlle  of  the  leg  is  a  very  difficult  operation,  on  u<  t  ount  of 
the  great  (Icjitli  of  thi"  vessol  IVoin  tiic  Mii  l'ai  c  luiil  its  Ix'ing  <.<im  ii-(1  liy  tlie  (Jastrornt'niiu!*  and 
SoleU8  muscUvx.  Tiie  patient  being  phu  i-d  in  the  n'eunilMMit  position,  tlie  injur«'d  limit  hhould 
rest  on  its  outer  side,  the  knee  Ijeing  partially  Went,  and  the  foot  extendi-d,  ho  as  to  relax  the 
muscles  of  the  calf.  An  incision  about  four  Inoitea  in  length  should  then  lie  made  through 
the  integument,  a  finger'n  breadth  behind  the  inner  mar^dn  of  the  tibia,  taking  care  to  avoid 
the  internal  >:i)ibiMiiiiis  \<  in.  Tho  dccji  fax  ia  liiivin;;  bci-n  (lividf<i,  the  niar;.'iii  of  tin-  (Ja>tn> 
cnemius  iK  exposed,  and  niu.st  be  drawn  a>ide,  and  the  tibial  att^iehment  of  the  .Soli>u8  divided,  a 
director  being  previously  passed  ln-neuth  it.  The  artery  may  now  Ije  felt  puUating  beneath  the 
deep  fascia  ft*,  e.  the  intermuscular  fascia  which  separates  the  calf  muscles  from  the  deeper  aws" 
des  of  the  lefr]  about  an  ineh  from  the  margin  of  tne  tibia.   The  fhseia  having  been  dlrided,  and 

the  liinli  placed  in  Mich  a  position  a."  to  relax  the  niiiseles  of  the  ealf  ilh  niueh  im  possible,  the 
veins  should  be  separated  from  the  artery,  and  tlie  aneurism-needle  passed  round  the  vessel  from 
witboat  inward,  so  as  to  ftTohl  wounding  the  posterior  tibial  nerve. 

The  branches  of  the  posterior  tibial  artery  are  the 

Peroneal.  Nutrient. 
Anterior  Peroneal.  Comniiinicating. 
Mnsctilar.  Internal  Calcanean. 

The  Porononl  Artery  lies  deeply  seated  along  the  back  part  of  the  fibular  side 

of  the  le^.    It  arises  froni  the  posterior  tibial  about 
[¥iQ.  -107.  an  ineh  below  the  lower  lionler  of  die  I*ojilit<'ns  nins- 

clc,  pa&'jes  obliquely  outward  to  tiie  tibulu,  uiid  then 
descends  along  the  inner  border  of  that  bone,  under 
cover  or  thmutrh  the  fibres  of  the  Flexor  longus  pol- 
lieis,  to  the  lower  third  of  the  leir.  where  it  gives  off 
the  anterior  jH-roiteal.  It  then  jmsses  across  the  ur- 
tieulation  between  the  tibia  and  fibula  to  the  outer 
side  (if  the  os  «-aleis.  suj)plyin^  the  neiirhlxirinj;  mus- 
cles and  bock  of  the  ankle,  und  unas^touioi^ing  with 
the  external  malleolar,  tarsal,  and  external  plantar 
arteries. 

Kki.atiovs. — Tliis  vessel  rests  at  fin<t  upon  the 
Tibialis  posticus,  and  then  for  the  greater  part  of  iu 
course  on  the  interoaseoua  membrane  clooe  to  the  bone, 
covered  or  surrounded  by  the  fibres  of  Uie  Flexor 

longus  pollicis.  It  is  cocered  in  the  upper  part  of 
its  course  hy  tlie  Solcus  and  deep  transverse  fascia;  beloWy  by  the  Flexor  longus 
poUicis. 

Plak  op  the  Rblations  of  thb  Pkbonbal  Abtbrt. 

In  Fnmf. 

Tibialii*  po^tieiiH. 
Interosseous  membrane. 


Bdatiani  of  Puis  iMftlnd  Oie  Inner 
Ifalleolasdtom  If tfyrftMdt  And  t«- 

veUlil:l.l.Tlt><n1i«  jK.,(|(  u<  .  'J. Ten. 
doAchniis;  liUini)-  nntirux  ,  I 
Flexor  lonsU'^  ilit;lt<'niiii  :  <<.  |><>>te 
rior  tibial  aiu  rv  ;  >,  p.»tirii>r  uliinl 
aer»».— The  ttriidun  of  ilie  Klexor 
Mqgiu  poUieto  la  loo  deeply  ptaood 
to  w  sbown  In  this  Tiew.) 


OiUa-  Sidt. 
Fibula. 

Flexor  longos  pollkia. 


Behind. 

Solen-^. 

Deep  trausveine  faH:iiu 
Flexor  hmgus  poUieia. 


Jmur  .s'lV/f. 
Flexor  longus  pollids. 
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Peculiarities  in  Oii^lii.— Tho  |>oronoii1  nrti^rv  may  ixrUe  three  incliM  bdowthe  PopliteiMf 
or  from  tl»«'  postcriur  tibial  hij^h  up,  or  «^vt  n  iVum  th»;  |M)|ilit«  al. 

Its  size  i*  inon'  frei|ueiitlv  increased  than  diminifht'il ;  and  then  it  t  ither  reinforces  the  pos- 
terior tibial  \n  its  iuuction  with  it,  or  altogether  takes  the  place  of  the  posterior  tibial  in  tba 
lower  part  or  the  leg  and  fbot.  the  latter  vessel  onW  existing  as  a  short  muaeulor  braneh.  Tn 

tho*.f>  nin>  ra-sos  whiTe  tin*  jvnuioal  art'Tv  i>  ^rnalfiT  than  n--ual  a  hranoh  frODI  th<'  jxwtorior 
tibial  supplios  its  plact* :  ami  u  lirancli  fruin  tli<' ant<'i'i>>r  tiKial  r<iru]H'ntiates  fWr  th<*  iliiiiini^lii-ii 
anterior  peroneal  art<'ry.    In  one  L-a!*e  tht*  pt-rom-al  ai  t<-ry  lia-  h.-i-ii  loniul  »'ntiroly  wuiitiiij:. 

The  anterior  peroneal  is  sometimes  enlarged,  and  takes  the  place  of  the  dorsal  artery  of  the 
foot.  • 

The  peroneal  urterv  iu  its  course  gives  oft"  brandies  to  the  Soleu.s,  Tibialis  n()»X\- 
ciu.  Flexor  longus  poliicis,,  and  Peronei  muscles,  and  a  nutrient  braneh  to  the  fibula. 

The  anterior  peroneal,  the  only  naine^l  branch  of  thi*  iieroncal  artery,  pierces 
the  interosseous  ineml>rane  about  two  inches  above  the  outer  inalleolu.<s  to  reach  the 
fore  part  of  the  leg.  and,  ))a>k<«ing  «U>wu  beneath  the  Peroneus  tertius  to  the  outer 
ankle,  Vamifit  s  on  the  front  aiul  outer  side  of  the  tarsus^  anastomosing  with  the 
external  malleolar  ami  tarsal  arteries. 

The  nutrient  artery  of  the  tibia  arises  from  the  posterior  tibial  near  its  origin, 
and,  after  supplying  a  few  musenlar  bnmches,  enters  toe  nutrient  canal  of  that  bone, 
which  it  traverses  obliquely  finm  aboye  downward.  This  is  the  largest  nutrient  artery 

of  bnjie  in  the  IhhIv. 

The  muscular  branches  of  the  posterior  tibial  are  distributed  to  the  Soleus  and 
deep  moflcles  along  the  back  of  the  W. 

The  oommoiiiDatinff  bramoh  to  uie  peitmeal  runs  transversely  across  the  back 


Flo.  4t)S. 
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The  Plantar  Aitertes.  saperfleial  view. 


The  Plantar  Arteriea,  deep  view. 


of  the  til>ia  about  two  inches  above  its  lower  end,  pui^iug  beneath  the  Flexor 
lonffus  pollicis. 

The  internal  caloanean  are  several  larLri'  arteries  which  arise  from  the  posterior 
tibitil  just  lufore  it.s  divi.sjon:  tliey  are  «li>triltuted  to  the  fat  and  integument  behind 
the  teudo  Achillis  and  about  the  heel,  and  to  the  mu.scles  on  the  inner  side  of  the 
aole^  anaetomoeing  with  the  peroneal  and  internal  malleolar  arteries. 
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Tlio  Internal  Planter  Artery  (Figs.  408,  4<iit,  p.  (Id'.*),  mucli  smaller  tliaii  flie 
exteriiul,  jtusses  t'orwanl  along  the  iiiu«r  side  of  tlie  i"cK>t.  It  is  at  tirst  hituat^  above* 
the  Abductor  pollicis,  and  then  between  it  and  the  Flexor  brevis  digitorum^  both  of 
which  it  supplies.  At  the  hasc  of  the  first  nietatai'sal  hone,  where  it  hits  become 
niiH-h  <rtniinishe(l  in  si/.e,  it  passeii  along  the  inner  border  of  the  great  toe,  inoscu* 
lalm^  wiih  its  digital  branch. 

The  Extenial  Hantar  Artery,  much  larger  than  the  int(>riiaV  obliquely 
outwanl  ;iti'l  fni-wiird  \o  the  \n\M.'  >A'  ilif  fifth  ntotnfnr^:il  Ijhtic.  It  then  turns 
obliquely  inward  to  the  interval  between  the  ba^vs  of  the  first  and  second  meta- 
tanial  bones,  vrhere  it  anastomoses  with  the  communicating  branch  from  the  donalis 
pedi>  arf(  i\,  thus  completing  the  plantar  arch.  As  this  ailerv  passes  outward,  it 
is  fir.-t  |)l;n  (  il  hctMrcn  the  os  ealcis  and  Abductor  pollicis,  and  tlu  n  lit  tMccn  fli«' 
Flexor  brevis  digitorum  and  Flexor  accessorius ;  and  as  it  iia««cs  forward  to  the 
base  of  the  little  toe*  it  lies  more  sup^dally  between  the  Flexor  brevis  digitorum 
and  Abductor  minimi  digiti,  covered  by  the  deep  fascia  atitl  integument.  The 
nMiinininir  portion  of  the  \  fssel  is  (h  i^jily  •;itnatti! :  it  extends  fnun  the  base  of  the 
MK'tatai-sal  ixm*-  of  the  little  toe  to  the  hack  pan  of  the  first  interosseous  space,  and 
forms  the  plantar  arch ;  it  is  convex  forward,  lies  upon  the  Interossei  muscles  oppo- 
^it<  till-  t:ii  >al  en<ls  of  the  metatai-sal  bones,  and  is  covered  by  the  AdduCtor  poUlcis, 
the  1"  Irxur  tendons  of  the  t»>e«.  and  the  Lumbricales. 

Braaches. — Tlie  i)laniar  urch,  besides  distributiiig  numerous  branches  to  the 
muscles,  integument,  and  fiisciie  in  the  sole,  gives  on  the  following  branches: 

Posterior  Perforating.  Digital — Anterior  Perforating. 

The  posterior  perforating  are  three  small  branches  which  ascend  through  the 
back  part  of  the  three  outer  interosseous  spaces,  between  the  heads  of  the  Dorsal 
interossei  muscles,  and  anastomoi«  with  the  interosseons  branchet*  froni  the  meta- 
tarsal artery. 

The  digital  branohee  are  four  in  number,  and  supply  the  three  outer  toes  and 
half  the  second  toe.  The  Jirxt  passes  outward  from  the  outer  side  of  the  plant-ir 
nnli,  aii-l  i<  (lUtrihiitcMl  tii  the  'mter  side  of  the  little  toe.  passing  in  its  course 
beneath  the  .Abductor  and  short  Flexor  muscles.  The  second,  thirds  and /intr(h 
run  forward  along  the  interosseous  spaces,  and  on  arriving  at  the  clefts  between  the 
toes  divide  into  collateral  brandies  which  supply  the  adjacent  sides  of  the  three 
out«'r  tfu'-«  and  the  outer  sidr  of  the  second.  At  the  bifurcation  of  the  toes  each 
digital  artery  sends  upward,  through  the  fore  part  of  the  corresj»onding  metatarsal 
space,  a  small  branch  which  inosculates  with  the  interosseous  branches  of  the  meta>- 
tarsal  arfrrv.     These  are  the  anterior  prrfiiatinj  branchf*. 

From  the  arnuigcmeut  alreadv  described  of  the  distribution  of  the  vessels  to  the 
toes,  it  will  be  seen  that  hoth  sidcs  of  the  three  outer  toes  and  the  outer  side  of  the 
second  t<n  ai>>  supplied  by  branches  from  the  plantar  arch,  both  sides  of  the  great 
toe  and  the  inner  si<le  of  the  second  being  supplied  by  the  communicating  branch 

of  the  «lorsalis  p4'd!><. 

'  '^lu^i  relVrv  I"  the  t  m  t  pusitioiiol  tlie  iaAy.  lii  lliv  urdiaarv  [jMwiliuii  for]  dii««ftioi)  Jtit-  iirtcry 
j»  d«eper  than  the  muiwle. 
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Of  the  Veins. 


THE  Veizis  are  the  vessels  which  serve  to  return  the  blood  from  the  capillaries 
of  the  diff(»wt  parts  of  the  body  to  the  heart.    Tfaej  consist  of  two  distinct 
sets  of  vessels,  the  pubncnary  and  BytUmie. 

Pulmonary  Veins,  unlike  other  vessels  (>f  this  kind,  contain  arterial  bloody 
which  they  return  from  the  Inngs  to  the  left  auricle  of  the  heart. 

The  Systemic  Veins  return  the  venous  blood  from  the  body  generally  to  the 
right  auricle  of  the  heart. 

The  Fortal  Vein,  an  appendage  to  the  systemic  venous  system,  is  confined  to 
die  abdominid  cavity,  returning  the  venous  Itlood  from  the  viscera  of  digestion^ 
anfl  carryincr  it  to  the  liver  by  a  single  trunk  «)f  large  '^ize.  the  x^ena  porta\  This 
\'e:^\  mmities  in  the  substance  of  the  liver  ami  breaks  up  into  a  minute  network 
of  capillaries.  These  capillaries  then  reunite  to  form  the  hepatic  veins,  by  which 
the  blood  is  conveyed  to  the  inferior  vena  cava. 

The  veins,  like  the  arteries,  arc  found  in  nearly  every  tissue  of  the  body.  They 
commence  hy  minute  plexuses  which  receive  the  blnofl  from  the  capillaries.  The 
branches  which  have  their  commencement  in  these  plexuses  unite  togetlicr  into 
trunks,  and  these  in  their  passage  toward  the  heart  constantly  increase  in  svie  as 
they  receive  tributaries  and  join  other  veins  similar  in  sise  to  themselves.  The 
veins  are  larger  and  altogether  more  numerous  than  the  arteries;  hence  the  entire 
Cspacity  of  the  venous  system  is  mueli  <!re;iter  than  that  of  tlic  arterial,  the  pul- 
monary veins  excepted,  which  do  not  exceed  in  cajmcity  tlie  pulmonary  arteries. 
From  the  combined  aj-ea  of  the  smaller  venous  branches  being  greater  than  the 
uun  trunks,  it  results  that  the  venous  system  represents  a  cone,  the  summit  of 
vhidi  corresponds  to  the  heart,  its  base  to  the  circumference  of  the  body.  In 
form,  the  veins  are  not  perfectly  cylindrical  lil  '  tho  arteries,  their  walls  being 
collapsetl  when  empty,  and  the  uniforniity  ut  their  surface  being  interrupted  at 
intervab  by  slight  contractions,  which  indicate  the  existence  of  valves  in  their 
interior.  They  usually  retain,  however,  the  same  calibre  as  long  as  they  receive 
no  branches. 

The  veins  communieate  very  freelv  with  one  another,  espoeially  in  certain  rcz'ioiis 
of  the  bofly :  and  this  coininiHiit^ation  exists  between  the  larger  trtmk.s  a.s  as 
between  the  smaller  bruuolie.-*.  Thus  in  the  cavity  of  the  cranium  and  between  the 
vdns  of  the  neck,  where  obstruction  would  be  attended  with  imminent  danger  to 
the  cerebral  venous  system,  we  find  that  the  sinuses  and  larger  veins  have  large 
and  ven*  fro(]tient  ntia«tf>tn<v«es.  The  s:nne  free  enuimiinieation  exist-  lM't\\ri  i!  the 
veins  throughout  the  wlmlc  extent  of  the  spinal  eannl,  and  h<'f\vr.  a  the  veins  com- 
p<jsing  the  various  venous  plexuses  in  the  abdomen  and  jielvLs,  us  the  spermatic, 
Uterine,  vesical,  prostatic,  etc. 

The  [systemic]  veins  are  subdivided  into  three  sets — superficial  veins,  deep  veins, 
and  sinuses. 

Tlie  Superficial  or  Subcutaneous  Veins  are  found  li(  t\v< « n  tlic  layers  of  the 
superlieial  lascia,  immediately  beneath  the  integument;  tluv  k  lum  liie  blood  from 
these  structures  and  communicate  with  the  deep  veins  by  perforating  the  deep 

The  Deep  Veins  accompany  the  arteries,  and  are  nsually  enelos*  d  in  fli<  ^  niie 
shefttli  witli  those  vessels.  In  flif  ^mailer  arteries,  a.s  the  radial,  ulnar,  brachial, 
tibial,  pfroneal,  they  exist  generally  in  pairs,  one  lying  on  eaeh  side  of  the  vessel, 
and  are  called  vencB  eomxtet  [t.  e.  companion  veins].  The  larger  arteries,  as  the 
iiillary,  subclavian,  popliteal,  and  femoral,  have  usually  only  one  accompanying 
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The  Ohoioid  Vein  runs  along  the  whole  length  of  the  outer  bonier  of  the  cbo- 
Toi<l  plexus,  receiving  w'xwi  fnim  tin-  liippocanipus  major,  tlie  f'lriiix,  ;iinl  corpus 
callosuin,  and  unites  at  the  anterior  extremity  of  the  choroid  plexiui  with  the  vein 
of  the  corpus  striatum. 

The  Oeiebellar  Veins  occupy  the  surface  of  the  cerebeUmn,  and  an*  disposeil  in 
three  sets — superior,  inferior,  and  lateral.  The  xuperior  pass  for«anl  and  inward 
across  the  superior  veriuifortnproceiiji,  and  terminate  in  the  htraight  sinus;  souie 
open  into  the  vense  CkJeni.  The  h^erior  cerebellar  veins,  of  large  sise,  ran  trans- 
versely outward,  and  terminate  by  two  or  three  trunks  in  the  lateral  nnilfles.  The 
lateral  anterior  oerebeliar  veins  tenninate  in  the  saperior  petrosal  sinuses. 

SorosBB  ov  TBB  DuBA,  Hatkb  [Figs.  412,  414]. 

The  sinuses  of  the  dura  mater  are  vesoiis  channel.s  analogous  to  the  reins,  theil 
oaler  ooat  being  formed  by  the  dura  mater ;  their  inner,  bj  a  continuation  ci  the 

Fio.  412. 
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lining  membrane  of  the  veins.  They  are  fifteen  in  number,  and  are  divided  int» 
two  set^ :  1,  those  situated  at  the  upper  and  back  part  of  the  skull;  2,  those  at  the 
base  of  the  skull.    The  former  are  the 

Superior  Longitudinal.  Straight  Sinus. 

Inferior  Longitudinal.  Lateral  Sinuses. 

Occipital  Sinus. 

The  Superior  Lon^tudinal  Sinus  occupies  the  attached  margin  of  the  fidx 

cerebri.  ConniiencinLr  ;if  tlie  foramen  en(»eum,  tlirougli  which  it  eonstantlv  eom- 
municateii  by  a  !<ni<i\l  hraiuh  with  the  veins  of  the  nasal  fo«.sie,  it  run.'j  from  before 
backward,  grooving  the  inner  surfkce  of  the  frontal,  the  adjacent  margins  of  ^e 
two  iwirietal,  and  the  superior  division  of  the  crucial  ridge  of  the  occipital  bone,  and 
tenninates  by  opening  info  the  torcnlar  Heropliili.  Tlie  sinns  is  trian'_''ilar  in  fnini, 
narrow  in  front,  and  gradually  increasing  in  .size  a.s  it  pa.s.«es  backward.  On  exam- 
ining its  inner  surface  it  presents  the  internal  openings  of  the  cerebral  veins,  which 
nin,  for  the  !ii.wt  p;irt.  from  beliitid  f-rwrird,  and  open  chiefly  at  the  back  part  of 
the  »inus,  their  orifice*  being  concealed  by  fibrous  folds;  numei\>us  fibrou.i  bands 
(ehnrtlre  Willhii)  are  also  seen,  which  extend  transversely  across  the  inferior  angle 
of  the  .sinus:  and  la.stly,  some  small,  white,  projecting  bodies,  the  fflftnduffP  PaC' 
rli!"iii.  Thi-  "^iiiMs  receives  tlie  superior  cerebral  veins,  numerotis  V(in<  from  the 
dipioe  antl  liura  mater,  and  at  the  posterior  extremity  of  the  sagittal  suture  veins 
from  the  pericranium,  which  ])a«s  through  the  parietid  kyramen. 
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The  torculnr  FTfrophifi  is  the  dilated  extremity  of  the  superior  loiigitudinHl  sinus. 
It  is  of  irregular  form,  and  is  lodge<l  on  one  side  (generally  the  right)  of  the  internal 
occipital  protuberance.  From  it  the  latenil  sinus  of  tlio  side  to  WDi4»  it  M  deflected 
is  dcr:  . -i!      it  receive^  ;il-o-t]u"  IiI.kkI  fV  nr   tlie  occipital  sinus. 

The  lufdrior  LiOnffitudinckl  Sinus,  mure  correctly  described  as  the  inferior  Imgi- 
tudinal  veiny  ia  contained  in  the  posterior  part  of  the  free  margin  of  the  fidx  cerebri. 
It  is  of  a  cylindrical  form,  increasea  in  size  as  it  pusses  backward,  and  terminates  in 
the  stniiirbt  sinus.  It  nKwvrs  s««v«»ral  veins  from  the  falx  cerebri,  and  occasioDallT 
a  few  from  the  mesial  surface  of  the  hemispheres. 

The  Straiflrht  Sinus  [Sinus  reotua]  is  situated  at  the  line  of  junction  of  the 
falx  cerebri  with  the  tentorium.  It  is  triangular  in  fonn.  increases  in  sizf  a?  it  pi-o- 
cef'd^  bnrkward.  nn*l  runs  obliquely  downward  and  backward  from  the  termination 
of  the  iui'erior  luujiitiulinar  sinus  to  the  lateral  sinus  of  the  opposite  side  to  that  into 
which  the  superior  longitudinal  sinus  is  prolonged.  It  communicates  by  a  consider^ 
nble  npcninu  witli  the  tdiciilar  Ileinpliili.  Bf-iilcs  tbe  inferior  longitudinal  sinus  it 
receives  the  venai  Ualeni  and  the  superior  cert^hellar.  A  few  tmnsvertx;  bauds  cross 
its  interior. 

The  Lateral  Binume  are  of  large  eixe,  and  are  situated  in  the  attached  mai^in 

of  the  tentnriutn  rrn'hclli.  Tliey  commence  at  tlic  ini.-i  nal  MCi'ipital  i-niiulH  rnnoe. 
the  one,  generally  the  right,  being  the  direct  continuation  of  the  superior  longitu- 
dinal sinuft,  the  other  of  the  straight  sinus.  Tliey  na.««  horiseontally  outward  to  the 
bsse  of  the  petrous  portion  of  the  temporal  bone ;  then  curve  downward  and  inward 
on  ench  side  to  reach  the  jugular  foramen,  where  tbey  terminate  in  the  internal  jug- 
ular vein.  Each  sinus  rests  in  its  course  upon  the  inner  surface  of  the  occipital,  the 
postKNrior  inferior  anj^le  of  the  parietal,  the  mastoid  portion  of  the  temporal,  and  on 
the  occipital  acaiJl  just  before  its  termination.  These  siimses  are  frequently  of 
nnoqtml  size.  tTiiif  formed  by  the  superior  longitudinal  sinus  being  the  larger,  and 
they  increase  in  size  as  they  proceed  from  behind  forward.  The  horizontal  portion 
is  of  a  triangular  form,  the  curved  portion  semi-cylindrical ;  their  inner  surface  is 
smooth,  and  not  crossed  by  the  fibrous  bands  f nuid  in  the  other  sinuses.  These 
sinuses  receive  the  bloo<l  from  the  superior  petrosal  sinuses  at  the  base  of  the 
petrous  portion  of  the  tempond  bone,  and  they  unite  with  the  inferior  petrosiU 
sinus,  just  external  to  the  piir'il  ir  fonuuen,  to  form  the  internal  jugular  vein  (Fig. 
41.)).  Tliev  cnTntniinicate  with  the  veins  of  the  pericranium  by  nienn^  tif  the  mas- 
toid and  posterior  condyloid  veins,  and  the^  receive  some  of  the  inferior  cerebral 
and  inferior  cerebellar  reins,  and  some  veins  from  the  diplo^. 

The  Occipital  is  the  smallest  of  the  cranial  sinuses.  It  is  generally  single,  but 
ooensionally  there  are  two.  It  is  situated  in  the  attarbed  margin  of  llie  falx  cere- 
belli.  it  commences  by  several  small  veins  around  the  margin  of  the  foramen  mag- 
num, one  of  which  joins  the  termination  of  the  lateral  sinus ;  it  ooramuiucates  witti 
the  posterior  spinal  vein-,  and  terminates  in  the  torcalar  HerOphili.* 

The  sinuses  at  the  base  of  the  skuU  are  the 


Cavernous.  Inferior  Petrosal. 

Circular.  Superior  Petrosal. 

Transvone. 

'  T  am  indeltted  to  Mr.  R*>«8,  demonstrator  uf  anatomy  nt  St.  Georfre's  TIoi<pilaI,  for  the  folloving 
note  on  ilic  torcular  Herophili  sad  the  Mnuses  converging  to  it.  He  examined  them  io  ten  ium«Gt% 
sod  n-iMirt.s  its  foHovt: 

1.  In  all  tbeie  wm  a  tmt  oominQnicatian  between  the  oppoeite  lateral  Minuaes. 

2.  The  superior  loufntudinal  mniM  lertninaied  in  i»v«n  fum  in  the  riftht  lateral  tinns ;  In  two  hi 
the  left  lateral  siniix:  nrn!  in  •  tii'  r  n-e  it  divide«l,  tlu  riL'tit  (  Mrti.in  being  miu'h  the  larger. 

3.  Tlic  «-irnii'ht  niriUf  u uuiiiated  in  four  f"iM,'S  iu  Uto  iiii.i.lir  liti«»— i.  ••,  over  the  internal  occipilai 
proluiKiai H  I-  ill  liiPn*  caM*!*  it  divide<l.  i  :in  L''>ing  to  the  i  iu'lil  nuil  )i:ut  in  (iif  Ii-u  Literal  alniM;  io 
two  r.n.M»  II  terminate<l  in  the  left  lateral  sinus,  and  in  one  cose  in  the  right  lateral  Muua. 

4.  The  (Kx-ipital  aiaita  terminated  in  nine  caaea  in  the  middle  line ;  In  thcae  caaea  it  wm  moat  frs- 
qoently  aioKle. 

5.  That  lateral  «nna  in  which  the  superior  lon^itndinal  ainua  terminated  waa  usually  the  larger 
of  the  two—in  coa  or  two  oieea  twice  tin  aiaa  of  the  other. 
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The  Cavernous  Sinuses  are  namf<]  troin  their  presentiii};  u  retieulate<l  structure. 
They  are  two  in  number,  ol*  hirge  size,  and  placed  one  on  each  side  of  the  sella  Tur- 
cica, eztending  from  the  sphraoidal  fissure  to  the  apex  of  the  petrous  portion  of  the 
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Han  ihowliig  the  BelMtv*  FMdtkm  of  the  Strootarn  Id  the  Right  OnTenuMU  Sinus,  viewed  ftom  behind. 

temporal  bone ;  they  receive  anteriorly  the  ophthalmic  vein  through  the  .sphenoidal 
finore,  and  coimnunicate  behind  with  the  petrosal  sinuses  and  with  each  other  by 
the  circular  and  transverse  sinuses.  ( )n  the  inner  wall  of  each  8inus  is  fi^und  the 
internal  carotid  artery,  accompanied  by  filaments  of  the  carotid  plexus  and  by  the 

sixth  nerve :  and  on  its  outer 

wall,  the  third,  fourth,  and  oph-  414. 
dislmic  nenres.  These  parts  are 
sepamted  from  the  blood  flowing 
along  the  sinus  by  the  lining 
membrane,  which  is  continuous 
with  the  inner  coat  of  the  veins. 
The  caritv  of  the  sinus,  which 
is  larger  behind  than  in  front, 
is  intersected  by  filaments  of 
fibrous  ti.ssue  and  .small  vessels. 
The  cavernous  sinuses  receive 
some  of  the  cerebral  veins;  they 
eooununicate  with  the  lateral 
ainuaes  by  means  of  the  supe- 
rior and  inferior  petrosal,  and 
with  the  facial  vein  through  the 
ophthalmic.  They  also  commu- 
nicate with  each  other  by  means 
of  the  circular  sinus. 

The  Ophthalmic  is  n  larjre 
vein  wiiich  connects  the  angular 
vein  at  the  inner  angle  of  the 
orbit  with  the  cavernous  sinus ; 
it  pursues  the  same  course  as 
the  oj)hthalniif  arterv,  juid  re- 
ceives tributaries  corresponding 
to  the  branches  derived  from  tiiut  vessel.  Forming  a  short  single  trunk,  it  pasises 
through  the  inner  extremity  of  the  sphenoidal  fissure  and  terminates  in  the  cavern- 
<'tis  sinus.  Sometimes  the  veins  from  thr  floor  of  the  orbit  lollect  into  a  scpaiate 
trunk,  the  ('n  frrfor  <,j)Jit}inhni<'  rt-ln,  wliieh  either  parses  out  of  the  orbit  throtirrh  the 
spheno-maxillarv  tisMire  to  join  the  ptfrvL:«'id  j»h'.\iis,  or  else.  ))assin;j  backward 
through  the  sphenoidal  fissure,  it  enters  the  ca\  eruous  sinus,  either  by  a  separate 
opening  or  in  common  with  the  ophthalmic  vein. 

The  Gireiilar  CHnus  is  formed  by  two  transverse  vessels  whieii  connect  to<:ether 
the  two  caverr, ins  sinuses,  the  one  pa.ssing  in  front  and  the  other  bchinii  the  pitu- 
itary body,  and  thu2i  forming  with  the  cavernous  sinuses  a  venous  circle  around  the 


The  Siniuea  at  the  B«ae  of  the  SkuU. 
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body.    T)io  itntorior  ono  is  usually  the  lugu  of  the  two,  and  one  or  other  is  cook 

sionallj  t'uund  to  be  abiteut. 

The  blbrior  Petrosal  GUxras  is  situated  in  the  groove  formed  by  the  junction 

of  the  postmor  bordi  r  of  the  petrous  portion  of  the  temponil  with  tlie  basilar  pro- 
cess  of  the  occipitul.  It  coiiuiu'iicfs  in  front  at  tht-  trniiiiuition  of  the  cavernous 
sinus,  and  behind  joins  tiie  hiienil  sinus  external  to  tlie  jugular  foramen,  fonuiug 
the  internal  jugular  vein. 

The  Jiniction  <>f  tin-  two  sintises  takes  place  at  the  h)\ver  border  of,  or  just  exter- 
nal to,  the  jugular  fonunen.    The  exact  relation  of  the  jMUta  to  one  another  in  the 


BelaUoD  of  fetmcturai  lu  Juttulitr  Kunuaeu. 


foramen  is  as  follows:  The  inferior  petrosal  sinus  is  in  front,  and  is  directed  obliquely 
downward  and  backward ;  the  lateral  sinus  is  situated  at  the  back  part  of  the  fora- 
men, and  between  the  two  arc  the  frloss<»-jiharvM;:i'al,  ]>iiiMiino^i.Hlric,  and  spinal 
accessory  nerves.  The  junction  of  the  sinuses  lakes  plaie  superficial  to  the  nerves, 
so  Uiat  these  latter  lie  a  little  internal  to  the  venous  channels  in  the  forameil.  (See 
Fig.  415.)   These  sinuses  are  semi  *  \  lindi  i<  al  in  fonu. 

The  Transverse  Sinus  or  Basiltir  Sinus  consists  of  several  intn  1;n  ini:  veins 
between  the  lasers  of  the  dura  uiuicr  over  the  basilar  process  of  the  ucciuitui  bone, 
which  serve  to  connect  the  two  inferior  petrosal  and  cavernous  sinuses.  With  them 
the  anterior  spinal  \<  iii-  <-<ininniniaite. 

The  Superior  Petrobal  Sinus  is  situated  alonir  the  sup<'rior  bordi  r  of  the  pctr(»us 
portion  of  the  teuijKtral  bone  in  the  front  part  of  the  attacheil  margin  ot"  the  ten- 
torium. It  is  small  and  narrow,  and  connects  together  the  cavernous  and  latml 
sinnses  at  each  side.  It  receives  .-i  ccrcbi-llar  vein  (initi  rlur  hifcriif  rcrt  fn  Htir)  from 
the  anterior  border  of  the  c«'rebelluni.  a  vein  tVoin  the  internal  ear.  and  sonietimw 
a  cerebral  vein  (great  iuuutomotic  vein  of  Trolard)  from  the  umler  part  uf  the 
middle  lobe. 
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The  veins  t)f  the  upper  extremity  are  divide<l  into  two  set.s  itu^erjiciitl  and  dfep. 
The  Saperfloial  Veins  are  placed  immediately  beneadi  the  int^ument  between. 


tlie  two  layers  of  superficial  fascia ;  tlioy 
coiuiuence  in  the  hand  chieiiv  on  its  dori«al 
aspect,  where  they  form  a  more  or  less  com- 
plete arch. 

The  Deep  Veins  accoinpany  the  arte- 
ries, and  constitute  the  vcni«  comites  of 
thcee  Tcesels. 

Both  sct^  of  TeMele  are  provided  with 
▼alves,  whicli  are  more  numerous  in  the 
deep  than  in  the  superficial. 

The  saperficial  veins  of  the  upper  extrem- 
ity are  the 


Fio.  418. 


Me<lian  Basilic. 
Median  Cephalic 
Basilic. 
Cephalic. 


Anterior  I'lnar. 
Poeterior  I'lnar. 
Common  L'luor. 
Radial. 
Median. 

The  Anterior  Ulnar  Vein  coiiinK'iu-(>s 
on  tlic  anterior  surface  ol'  tli«'  ulnar  si<h'  nf 
the  hand  and  wrist,  and  ascends  along  the 
inner  side  of  the  forearm  to  die  bend  of  the 
elbow,  where  it  joins  with  the  posterior  olnar 
A'ein  to  form  the  eomnion  ulnar.  Oeea'^io!!- 
ally  it  o|M,'n8  separately  into  the  median  l>aM- 
lio  vein.  It  communicates  with  brandbes  of 
the  median  vein  in  front  and  with  the  pos- 
terior nlnar  lieliiiid. 

The  Posterior  Ulnar  Vein  eonimences 
on  the  posterior  surfiMO  of  the  ulnar  side  of 
the  hand  and  from  the  vein  of  the  little  fin- 
ger {n-ntt  mlvatt  lla)  .situate<l  over  the  fourth 
metacarpal  space.  It  runs  on  the  posterior 
surface  of  the  ulnar  side  of  the  forearm,  and 
just  helow  the  elhow  unites  with  the  ante- 
rior ulnar  vein  to  ibrm  the  common  ulnar, 
or  else  join.^  the  median  bssilio  to  form  the 
basilic  It  communicates  with  the  deep  veins 
of  the  palm  l»y  a  liraiich  wliicli  einerges  from 
heueath  the  Abductor  minimi  digiti  muscle. 

The  Common  Ulnar  is  a  short  trunk 
which  is  not  constant.  When  it  exists  it  is 
formed  \)\  the  jimetion  of  the  two  preceding 
veins,  and,  pai^sing  upward  and  outwanl, 
joins  the  median  basilic  to  form  the  bssilio 
vein.  When  it  does  not  exist  the  anterior 
an«l  posterior  ulnar  veins  o|)en  separately 
into  the  median  basilic  vein. 

The  Radial  Vein  commences  from  the 
dorsid  siiHace  of  the  thumi),  index  fiuLM-i. 
and  radial  side  of  the  hand  by  tributaries 
oommnnieating  with  the  vena  salvatella,  and 
with  the  deep  veins  of  the  palm  by  a  branch 


Hw  Siveilletal-YdiM  of  tbe  Upper  JEsucnUr. 
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v>h\ch  ]r.\'ito'>  thrnTi'^li  the  first  inttTosseous  space.  Ti  fonns  bv  rlu-  mnnn  rtf  ihc^so 
tributui'i&s  a  large  vc^l  which  a:»ceQd8  aloug  the  radial  side  of  the  tbreanu  and 
receives  nmnerous  veins  from  both  its  surfkces.  At  the  bend  of  the  elbow  it  nnitee 
■with  the  median  cephalic  to  form  the  cephnlie  vein. 

Thi-  Median  Vein  (ullci  t-;  tlic  Mi"><|  fn>in  the  snpHrficial  !<tnictures  on  the  pal- 
mar surtaee  ot  the  hand  ami  middle  line  of  the  forearm,  comiuuuicating  witli  the 
anterior  ulnar  and  radial  veins.  At  the  bend  of  the  elbow  it  receives  a  branch  nf 
communication  from  the  deep  veins  acc(mipanyin<:  the  brachial  artery',  and  «livide.H 
into  two  branches,  the  luediau  cephalic  and  median  basilic^  which  diverge  from  each 
other  as  they  ascend. 

The  Median  Cephalic,  usually  the  smaller  of  the  two.  pni«es  outward  in  the 
groove  between  the  Supinator  lf>nr:n-;  Mini  Biceps  muscle^,  juhI  jiiiTi«  wirli  the  radial 
to  form  the  cephalic  voin.  The  brauches  of  the  external  cutaueoud  tierve  pa08 
beneath  this  vessel. 

The  Median  Baaflio  Vein  poK^es  oblifjuely  inward,  in  the  groove  betwe^Mi  the 
Biceps  nnd  Pnuiatnr  nulii  tere*.  ninl  jnins  the  common  uhinr  to  fonu  the  basilic. 
This  vein  pasties  in  front  of  the  brachial  artery,  from  which  it  is  separated  by  a 
fibrous  expansion  bw^nk^l  fateia)  vthkh  is  given  oflT  firom  the  tendon  of  the 
Biceps  to  the  laacia  covering  the  Flexor  muscles  of  the  forearm.  Filaments  of  the 
internal  cntaneoii??  nerve  jmss  in  front  as  well  a.s  behind  this  vessel.' 

The  Basilic  is  a  vein  of  coiu»idurabIe  size  formed  by  the  coalescence  of  the 
eommon  ntnar  vein  with  the  median  basilic.  It  passes  upward  along  the  inner  side 
of  the  Bit  I  I  i  iiisclef  pierces  the  deep  fascia  a  little  below  the  middle  of  the  aim, 
and  asceijiis  m  the  course  of  the  brnelital  artery,  terminating  by  joining  the  vense 
comites  of  thai  vessel  to  form  the  a.xillary  vein. 

The  Cephalic  Vein  counies  along  the  outer  border  of  the  Bicep  mu(H*le  to  the 
upper  third  of  the  arm;  it  tlieii  passes  in  the  inteiMiI  between  the  Pe<  t<>r:ili>  ni:ijor 
and  Deltoid  muj<clep,  accoiujmnieii  by  the  descending  branch  of  the  acromial  tho- 
racic artery  and  the  upp<  t  external  cutaneous  branch  of  the  musculo-spiral  nerve, 
pierces  the  costo-coracoid  membrane,  and  terminat*  >  in  the  axillarA'  vein  juBt  below 
the  clavicle.  This  vein  is  on  a^iniially  eounecfed  with  the  external  jiii'iilar  nr  -nfi- 
claviau  by  a  branch  which  paifises  from  it  upward  in  frout  of  the  clavicle,  [in  the 
living  model  die  subcutaneous  thorade  veins  emptying  into  the  ^pbalic  in  the  mter- 
apace  between  the  Deltoid  and  the  IVctondis  major  make  it  look  as  if  the  cepha- 
lic tenniiiaftMl  over  t lie  Pectoral  niie^t  lt^  It'^  nuiin  trunk,  however,  is  loet  on  the 
fiui'face  when  it  hecomes  deei>er,  and  hence  the  deceptive  appearauce.1 

The  Deep  Veins  of  the  Upper  Bxtremity  follow  the  course  of  the  arteries, 
forming  their  vena  comites.  They  are  generally  two  in  number,  oiir  lylnu  on  each 
side  of  the  corres|M)nding  artery,  and  they  are  connected  at  intervaU  by  short 
transverse  branches. 

There  are  two  digital  vmns  accompanying  each  artery  along  Ae  mdes  of  the 
fingers:  tluw.  imiiing  at  their  base,  jiass  along  the  interosseous  spaces  in  the  palm, 
and  terminate  in  tlie  two  vena^  comites.  which  accompany  the  superficial  jialmar 
arch.  Branches  from  these  vessels  on  the  nulial  side  of  the  hand  accompany  the 
auperficialis  vote,  and  on  the  ulnar  side  terminate  in  the  deep  idnar  \  v\i\<.  The 
dee]-)  tihiar  veins,  as  they  pa^s  in  frrmt  of  tin-  \\  ri^^t,  coninninir.-iti'  \xit)i  tlic  intrr- 
osseous  and  8Upe»"fieial  veins,  and  at  the  elbow  unite  with  the  deep  r4<lial  veins  to 
form  the  vente  comites  of  the  brachial  artery. 

The  Interosseous  Veina  accompany  the  anterior  and  posterior  interosseoui*  arte* 
ries.  The  anterior  intemsseous  veins  eonnnence  in  front  of  the  wrist,  where  tIk-v 
couuiunieate  with  the  deep  radial  and  uluar  veins ;  ai  the  up|)er  part  of  the  fore- 
arm they  receive  the  posterior  interosseoua  veins,  and  terminate  in  the  vena^  com- 
ites of  the  ulnar  artery. 

'  rruvi  Hlii*  r  >;iyfi:  "N(im<  i'>u-  vnrii'iie*  are  oliwrved  in  tlie  tli)i|»->>in. mi  . if  tli.-  vdn-  .if  ilu-  t  ilmw: 
sonieliiites  the  coiiinion  iiiediaii  vtiti  it.  u.tntin^.  hiit  in  those  cji.'h's  itn  two  Unuiclim  oi  tMiiircainiri  .irt> 
fnrnisliLiI  hy  ihc  ra<liiil  vein.  nn<l  tlie  cephalic  is  a]ni««t  alwiiys  in  a  ni({inirn(un' omdilion.  in  other 
cues  oiilv  two  veinit  are  found  mt  the  bend  of  ihv  elbow,  ih«  mdiiU  and  uhuir,  which  an  ooiiunuoii% 
without  maf  d«mKatiaii»  vitli  the  cqibalic  and  bwilic" 
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Tlic  Deep  Palmar  Veins  aocoiiijmiiy  the  deep  pahimr  arch,  being  formed  by 
tribotaries  which  accompany  the  ramifications  of  that  vcflsel.  They  comiiiunicate 
with  the  deep  ulnar  veina  at  the  inner  side  of  the  hand,  and  on  the  outer  side  ter- 
minate in  the  venaj  eomites  of  tho  radial  artery.  At  tin  wrist  tlior  rproive  n  dnr- 
sal  and  a  palmar  tribntiirv  frnm  the  thumb,  and  imite  with  the  deep  radial  vein.s. 
Accompanying  the  radial  artery  these  vessels  terminate  iu  the  veme  comites  of  the 
brachial  artery. 

The  Braoliial  Veins  are  placed  one  on  each  side  of  the  bmehiararteiy,  rccciv- 

inpr  tributaries  corresp'onding  with  the  branches  jriven  off  fi(nn  thnt  ve^'sel  ;  at 
tlu'  lower  margin  of  the  axilla  they  unite  with  the  basilic  to  form  the  axillary 
vein. 

1%e  deep  veins  have  namerous  anastomoses,  not  only  with  each  other,  hut  also 
with  the  superficial  veins. 

The  Axillary  Vein  is  of  lartre  ^ize.  and  formed  Ity  tlu*  junction  '>f  the  venae 
(uinircs  of  the  brachial  artery  with  the  basilic  vein.  If  rfininu'nccs  at  the  lower 
prt  of  the  axillary  space,  increases  in  size  as  it  asceudy  by  receiving  tributuries 
corresponding  with  the  hranches  of  the  axillary  artery,  and  terminates  immedi- 
ately beneath  the  clavicle  at  the  outer  margin  of  the  first  rib,  where  it  becomes 
the  subclavian  vein.  Tliis  vessel  is  covered  in  front  liv  the  I'ectoral  muscles 
ami  rnstr»-coraeoid  nienihrane,  and  lies  on  the  thoracic  side  of  the  axilhirv 
arterv.  Near  its  termination  it  receives  the  cephalic  vein.  This  vein  is  pro- 
▼ided  with  a  pair  of  valves  opposite  the  lower  border  of  the  Subscapularis 
muscle;  valves  are  also  found  at  the  termination  of  the  cephalic  and  subscapular 
veins. 

The  Subclavian  Vein,  the  continuation  of  the  axillary,  extends  from  the  outer 
margin  of  the  first  rib  to  the  inner  end  of  the  sterno-clavicular  articulation,  where 
it  unites  with  the  internal  jugular  to  form  the  innominate  vein.  It  is  in  relation 
in  front  witli  tlie  clavicle  and  Subclavius  muscle ;  behind,  with  the  subclavian  artery, 
from  which  it  is  separated  internally  by  the  Scalenus  anticus  and  phreni<-  nerve; 
hflow,  it  rests  in  a  do]ir<»?=!ton  on  the  first  rib  and  upon  the  pleura;  above,  it  is 
covered  by  the  cervical  fascia  and  integument. 

The  subclavian  vein  occasionally  rises  in  the  neck  to  a  level  with  the  third  part 
of  the  subclavian  artery,  and  in  two  instanced  has  been  seen  passing  with  this  ves- 
sel behind  the  Scalenus  anticus.  This  vessel  is  usually  provided  with  valves  about 
an  inch  from  it,s  termination  in  the  innominate,  just  external  to  the  entrance  of  the 
external  jugular  vein. 

TRiBUTARiEd.^It  receives  the  external  and  anterior  jugular  veins  and  a  small 
branch  from  the  cephalic  outside  the  Scalenus,  and  on  the  inner  side  of  that  muscle 
the  internal  jugular  vein. 

The  Innominate  or  Brachio-cephalic  Veins  (Fig.  417 )  arc  two  lar.ire  trunks 
place<l  one  on  each  side  of  the  root  of  the  neck,  and  formed  by  the  union  of  the  inter- 
nal jugular  and  subclavian  veins  of  the  corresponding  side.  [It  will  be  noticed  that 
there  are  Uvo  innominate  vetns,  but  only  one  innominate  artery.'] 

The  Bight  Innominate  Vein  is  a  short  vessel,  an  inch  and  a  half  in  hnigth,  which 
cnmmences  at  the  inner  end  of  the  clavicle,  and.  passini:  Mhiiost  \  (  rtieally  downward, 
joins  with  the  left  vena  innominata  just  below  the  eartilage  of  the  first  rib,  close  to 
the  right  border  of  the  sternum,  to  form  the  nupcrior  vetia  earn.  It  lies  superficial 
and  external  to  the  arteria  innominata ;  on  its  right  side  the  pleura  is  interposed 
between  it  and  the  apex  of  the  lung.  This  vein  at  the  angle  of  junction  of  the 
internal  ju;rnlar  with  tlic  subclavian  receives  tlie  ri<rlit  vertebral  vein  and  right 
Igmphatic  dut't,  and  lower  down  the  right  internal  mammary,  right  inferior  thyroid, 
andf  sometimes  the  right  superior  intercostal  veins. 

The  Iielk  bmontinate  V«in,  about  three  inches  in  length  and  larger  than  the 
nght,  passes  from  left  to  right  across  the  up[ier  and  fiont  part  of  the  chest,  at  the 
nme  time  inclinint'"  downward  to  unite  with  it<  fc!!<iw  nf  the  op|)o.site  side,  forming 
the  ttupertor  vma  ctii  u.  It  is  in  relation  in  front  witli  the  first  piece  of  the  sternum, 
from  which  it  is  separated  by  the  Sterno-thyroid  muscles,  the  thymus  gland  or  its 
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remains^  and  mmie  loose  mreolmr  tusue.    Bebind,  it    s  acrus«  the  roots  of  the  thnn: 

large  arteries  arisilis:  from  the 
Fio  417.  arch  of  the  aorta.    This  vessel 

is  joined  by  the  left  vertebral, 
left  inferior  thyroid,  lift  inter- 
nal mammary,  aud  the  left 
superior  interotMrtal  vdns,  and 
occasionally  some  thyiuic  and 
perieardiac  veins.  f'l'be  thn- 
niric  duct  em^tiuii  into  the  left 
innominate  Tein  at  the  unfile  of 
junction  of  the  interiinl  j uvu- 
lar and  snhelavian  Vfins.]  'Vliere 
arc  no  valves  in  the  veuse  inno- 
minate. 

PeoaUarltieB. — ftometimw  the 

innoniin;!^'  mmii.--  <>jm-h  «f|iar!it<'l_v 
inti»  tli<'  ri::ht  aurirlr  :  in  •■in-li  ru>f.'« 
tho  right  Vein  takes  the  onliiuiry 
oourxe  of  tin-  Mijwrior  veim  oav«. 
but  the  left  vein.  uCttT  ooiiiiuiiiiii-u- 
tin;;  i>y  a  ouiull  braiH-h  with  tlie 
right  one.  imissoh  in  front  of  the  root 
of  thi'  h-t!  lull::,  aii'l.  turniiiL'  to  the 
hack  of  till-  heart,  reci-ives  the  e»r- 
dine  vein!<,  and  t^trminat*'.-*  in  Uie 
iMusk  of  the  ri|cht  auricle.  This  oo- 
CMtonal  condition  of  the  T4>in«  in 

til-'  ii'Iult  is  a  ri'ijiilar  miu-  iti  t)i>' 
fut'tus  at  an  I'ai'ix'  |K'rio<i.  tlie 
two  vCBscls  un'  JH•r^i^'t<■nt  in  hirdu 
and  aome  Mammaiiw.   The  subae- 

Snent  chanfces  which  mk^  place  in 
lese  ves.sein  are  tlie  Inlliiw  injr :  The 
C«)Uiiuunii-atin^  liraiu'h  hetweeii  the 
two  trunks  enlarget*  and  fo'^nis  the 
future  left  innuuiinatc  rein  ;  the  re* 
maining  part  of  the  left  trunk  ts 
ohliterated  as  far  su*  the  heart,  where 
it  remains  |i4M'\  ions  Hn<l  forinx  the 
eoidnurv  sinii-  :  a  reiiuianl  of  ihe 
oliliterated  ve^j^el  i>>  -ieeii  in  ailiilt 
life  as  a  fihrouH  hand  passing  al.'tii: 
the  liack  of  the  left  auricle  and  in 
fnmt  of  the  hkU  of  the  left  luog. 
culled  Ijv  Mr.  Marshall  lUf  teUigW 

f  'lihl  III'  tilt  ji<  t  ti  iii  il i II III . 

Tlif  Internal  Mammary 
Veins,  two  in  numher  to  t-ach 
arterv',  follow  the  oourse  of  that 
vessfl,  and  retcive  hranehe** 
eorrcfipondin;.;  with  thoiie  de- 
rived from  it.  The  two  vein» 
on  each  tdde  unite  into  a  !>in<;le 
trunk,  which  tcnninates  in  the 
iuuoiuiuate  vein. 

The  hOatlM  Thyroid 
Veins,  two  (freuuentlj  three 
or  four)  in   ninnher.  ari.se  in 
TlicVeOB  cars  and  AsygMV«iiu,witUlUWrfuriuttiiv«bniuvU«».     the  Venous  plcXU.s  OU  the  thy- 
roid bodv,  commimicatiug  with 
the  middle  and  superior  thyroid  veins.   The  left  one  descends  in  front  of  the  tneben. 
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behind  the  Steroo-tbyroid  miude,  oommunicating  with  its  fellow  by  tituverae  bninehes, 

and  terminaten  in  tlie  left  vena  imominata.    The  right  one,  whidi  in  placed  a  Ittde  to 

the  right  of  the  median  lint'.  open^<  intn  the  ri_'lit  vena  inuominata  ju»t  at  its  jnTic- 
tion  with  the  superior  cava.  These  veins  receive  uesophageal,  tracheal,  and  intcvKtr 
larvQj^eal  branches,  and  are  provided  with  valves  at  their  termination  in  the  ianomi- 
Date  veiii2». 

The  Superior  InterooBtalYeiiifl  return  the  blood  from  the  upper  interoostaUpaces. 

Tl  M'  rijifit  mpcrior  intercostal,  much  smalloi'  than  the  lof(,  closely  corresponds 
Willi  till'  superior  intercostal  artery,  receiving  tlie  blood  from  the  first  or  first  and 
second  iutercontal  ^paceci,  and,  p]i«siug  downward,  teriuinale.s  in  the  vena  axygos 
major.    Oceasionally  it  opens  into  the  right  innominate  vein. 

The  left  mperior  vUereo&tal  b  always  lai  ger  than  the  right,  but  varies  in  size 
in  different  snhjccts.  being  small  when  tfie  left  upper  azygos  vein  is  large,  and  vice 
r^rsd.  It  iff  usually  fonQe<l  by  bi*nnches  from  the  two  or  thrcf  u]i)»(  r  intercostal 
spaces,  and,  passing  across  the  arch  of  the  iiurta,  terminates  in  thf  left  v  ena  inuomi- 
nata.   The  left  bronchial  vein  and  the  left  superior  phrmic  open  into  it. 

The  Superior  Vena  Owva  receives  the  blood  which  is  conveye^l  to  the  heart 
from  the  whi>le  of  the  tipper  hnlf  of  the  body  [and  al.so  the  contents  of  the  right 
iymphatic  and  the  thoracif  diu  l^J.  it  is  a  short  trunk,  varying  from  two  inches  and 
a  half  to  three  inches  in  length,  formed  by  the  junction  of  the  two  vena*  innoniinat^e. 
It  communicates  immediately  below  the  cartilage  of  the  first  rib  close  to  the  ster- 
num on  the  right  side,  and,  descending  vertically,  enters  the  pericardium  almut  an 
inch  and  a  half  ;ihovc  tin-  heart,  and  terminates  in  the  upper  jiart  of  the  right  auri- 
cle opposite  the  upj)er  iHudcr  nf  the  third  costal  cartila<jc.  At  the  angle  of  junc- 
tion of  the  two  innominate  veins  tlie  right  superior  phrenic  opens  into  the  superior 
vena  cava.  In  its  course  it  describes  a  slight  curv^  the  convexity  of  which  is 
turned  to  the  right  side. 

Rklations. —  Tn  frrtnt  with  the  pericardium  and  prneess  of  cervical  fascia,  which 
is  continuous  with  ii ;  this  separates  it  from  the  thymus  ;j;hind  and  from  the  sternum  ; 
b<;hind  with  the  root  of  the  right  lung ;  on  its  riylU  Hide  witli  the  phrenic  nerve 
and  right  pleura;  on  its  nae  with  the  commencement  of  the  innominate  artery 
and  the  ascending  part  of  the  aorta.  The  portion  contained  within  the  pericardium 
is  covered  bv  the  serous  laver  of  that  membrane  in  its  anterior  thrre-fourths.  It 
receives  the  vena  azygos  major  just  before  it  enters  the  pericardium,  and  sevenil 
small  veins  from  the  pericardium  and  pSLVta  in  the  me^liafttinum.  The  superior 
vena  cava  has  no  valves. 

The  Azygos  Veins  connect  together  the  sui)cri«M-  m  l  inferior  venie  cavjc.  sup- 
plying the  place  of  those  vessels  in  the  part  of  the  chest  which  is  occupied  by  the 
heart. 

The  larger,  or  ru//tt  azyyo$  vein  [ozygov  //i<yV>/-],  commences  opposite  the  first  or 
second  lumbar  vertebra  by  a  branch  from  the  right  lumbar  veins  {the  awendinff 
iumbar)^  sometimes  by  a  branch  from  the  right  renal  vein  or  from  the  inferior  vena 
cava.  It  enters  the  thonix  through  the  aortic  opening  into  the  Diaphragm,  and 
passes  alon;r  the  right  side  of  the  vertebral  colunm  to  the  fourth  dorsal  vertt  l)ru, 
where  it  arches  forward  over  the  root  of  the  right  lung,  and  terminates  in  the 
superior  v^a  cava  just  befwe  that  vessel  enters  the  jiericardinm.  Whilst  passing 
through  the  aortic  opening  of  the  Diaphragm  it  lies  with  tlie  thoracic  duct  on  the 
right  side  of  the  aorta;  and  in  the  thorax  it  lies  upon  the  intercostal  arteries,  on 
the  ri'jht  side  of  the  aorta  and  thorau'ic  duct,  in  the  posterior  ntediastinum. 

Tributaries. — It  receives  niue  or  ten  lower  intercostal  veins  of  the  right  side, 
the  vena  as^gos  minor,  several  <»!H>phageaU  mediastinal,  and' pericardial  veiiis;  near 
its  termination  the  right  brondiial  vein;  and  is  occasionally  connected  with  the  right 
superior  intercostal  vein.  A  few  im]>erfect  valves  are  found  in  this  vein,  but  its 
tributaries  are  provided  with  complete  valves. 

The  intercostal  veins  on  the  left  side,  below  the  two  or  three  upper  intercostal 
spaces,  usually  form  two  trunks,  named  the  left  lower  and  the  left  upper  azygos 
veins. 


Digitized  by  G( 


628 


•  THE  VKIN8. 


The  fi'ft  fom-r.  or  xmalhr  azyfjon  vrtn  \^n7ifff»M  vn'tmr],  commence?  in  the  lumhar 
regiou  bv  a  branch  from  one  of  the  lumbar  veins  {^(Hfondiny  lumbar)  or  from  the 
left  renal.  It  pasaee  into  the  thorax  through  the  Idt  cms  of  the  Diaphragm,  an4* 
at«cen(liTig  on  the  left  side  of  the  spine  Jis  high  a-*  the  ^seveuth  or  eifrlitli  dorsal  verte- 
bra, passes  across  the  column,  behind  the  aorta  and  tlinnu  in  din  t,  tn  terminate  in 
the  ri^^ht  azyg^w  vein.  It  receives  the  four  or  five  lower  inttrcosUil  veitm  of  the  left 
Bide,  and  some  oesophageal  and  mediastinal  veins. 

The  Ii  f'f  itpprr  aziijjnH  n  in  varies  according  to  the  size  lA'  the  left  STijieritii-  iiifcr- 
costal.  it  receives  veins  from  the  intercostal  spaceii  between  the  left  superior  inter- 
costal rein  and  bigh^t  tributary  of  the  left  lower  azygoa.  They  are  usiiallj  two  or 
three  in  numl)er,  and  join  to  form  a  trunk  which  ends  in  the  right  azygos  vein  or 
ill  the  left  Iiiuer  nTy^os.  It  sometimes  recoives  the  h  tt  bronchial  vein.  When  this 
vein  i»  smail  or  altogether  wanting,  tiie  left  superior  intercotstaJ  vein  will  extend  as 
low  as  the  fifth  m  sixth  interoostal  space.* 

The  hroiirhial  veins  return  the  blood  firom  the  sabstance  of  the  lungs:  that  of 
the  right  yide  opens  into  the  vena  n/.y^m  major  near  it«  termination;  that  of  the 
left  side,  into  the  left  superior  intercostal  vein  or  left  upper  azygos  vein. 


THB  SPINAIi  VatNB. 

The  numerous  venous  plexuses  placed  upon  and  within  the  spine  may  be  arranged 
into  four  sets : 

1.  Those  placed  on  the  exterior  of  the  spiiiiil  column  (the  il<>ryi-i</ii>i(tf  veins). 

2.  Those  situated  in  the  interior  of  the  spinal  canal,  between  the  vertebrae  and 
the  theca  vertebralia  {meningo-rachidUm  veins). 

3.  The  veins  of  the  bodies  of  the  vertebrae  {iu>n<v  hauM  verUHnrarum), 

4.  The  veinf  of  tliC  spinal  eovd  {uii  ihilli-Kjilmir). 

1.  The  Dorei-Bpinal  Veins  commence  by  small  branches  which  receive  their 
blood  from  the  integument  of  the  back  <^  the  spine  and  from  the  muscles  in  the 

vertebral  grooves.  They  form  s 
complicate<l  network,  which  sur- 
nninds  the  spinous  proccsi^es,  the 
laminse,  and  the  transverse  and  ar- 
ticular pniccsses  of  all  the  vertebra?. 
At  the  bases  of  the  tninsverse  pro- 
cesses they  communicate,  by  means 
of  a^cendingand  descending  branches, 
uith  the  veins  surrounding  the  con- 
tiguous vertebrae,  and  they  join  with 
the  veins  in  the  spinal  canal  by 
branehes  which  perforate  the  liga- 
nienta  «nbflriva.  Otlur  branclies 
pa8«  obliquely  forward  between  the 
transvente  processes,  and  cmnwunio 
catewith  the  intrn.^pinal  veins tlifough 
the  intervertebral  foramina.  They 
tenuinate  by  joining  the  vertebral 
veins  in  the  neck,  the  intercostal 
veins  in  the  thora.x.  and  th(>  Inml  ar 
and  sacral  veins  in  the  loin»  and 
pelvis. 

2.  The  MeniiMro-raotaidSan  Veins. — The  principal  veins  contained  in  the  spinal 

'  P*ir  an  mwiint  of  the  arranjfeinent  of  the  iu\>;(«  and  siiiwrior  inlorcostal  veins  in  a  nunilcr  of 
ouRMCfitive  ca-'t^  fruiu  the  Mine  iiii«8ei'(iiiK-ro<>ni,  n  e  a  |)»|<<>r  \>y  Mr.  K.  ( r.  Morison,  Jouin,  vf  AitaL  and 
Ph^.,  vol.  xiii.  |>.  The  inot4  iiii|iortant  ditfcTOiu-e  l>etwe«ii  hiu  <le!S(Ti|>tic)n  und  th«t  in  ihstokt  b 
that  be  alwaytt  found  two  mperior  iiiiercnauU  Tcins  on  both  »idc8b  the  vi-iii  fnun  liie  6n(  nuictt  beiqc 
ae^rsto  and  joining  the  oorrw|>onding  innominsic  vein.  The  lower  (and  hir^er  )  i>u|i«ri«ir  latcieatial 
TCiD  he  dcwaribes  as  opeoing  into  the  »MyfP»  on  th«  nghx  and  iniMioiiiuit*  on  the  left  sida. 


Tnii»¥ene  Section  uf  a  Donal  V«it«bni,  »liuwiii8  tbe 
Spinal  Vetna 
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Ventml  Beetton  <>f  Two  ivir-Mti  Vertebrc  *bawloRtlM 

.■^piual  Willi. 


canal  are  situated  bctwwn  the  tlieca  vertebralis  and  the  vertebra.  They  consist  of 
two  longitudinal  plexuses',  one  i)f  which 
runs  along  the  posterior  surface  of  the 
bodii's  of  the  vcrtcluie  throu^ihout  the 
entire  length  of  the  spinal  canal  {anterior 
longitudinal  »pinal  veina\  receiving  the 
veins  belonging  to  the  bodies  of  tlie  ver- 
tebra* {mnv  hattis  vertebrariini).  The 
other  plexut»  Utotterior  lon^itudimd  spi- 
nal vein$)  U  placed  on  the  inner  or  ante- 
rior surface  of  the  I  iMi.nu'  of  tlie  verte- 
bne.  and  extends  also  uloug  the  entire 
length  of  the  spinal  canal. 

The  Anterior  Longitudinal  Spinal 
Veins  consist  of  two  l:ir>re,  tortuous, 
venous  canals  which  extend  along  the 
whole  length  of  the  vertebral  column 
horn  the  foramen  magnum,  where  they 
coiuumtiii-atc  l»v  a  V('n<»n<  riTi;_'  arnniid  tliat  ojM^ning,  t<»  the  base  of  tlie  coccyx,  being 
placed  one  on  each  side  of  the  posterior  surface  of  the  bodies  of  the  vertebi%,  along 
the  margin  of  the  posterior  common  ligament  These  veins  commnnicate  together 
opposite  each  vertebra  by  transverse  trunks  which  pass  beneath  the  ligament  and 
receive  tlic  ]ar<rc  vcn.'v  basis  vertcbnirmn  from  flic  intcvinr  of  tlic  body  of  each  ver- 
tebra. The  anterior  longitudinal  spinal  veins  are  least  developetl  in  the  cervical  and 
sacral  r^ions.  They  are  not  of  uniform  nze  throughout,  being  altonately  enlaiged 
and  conHtricted.  At  the  intervertebral  foramina  they  communicate  with  the  dorsi- 
spinal  veins  and  with  the  vertebral  veins  in  the  neck,  with  the  intercostal  veins  in  the 
dursal  region,  and  with  the  lumbar  and  sacral  veins  in  the  corres])onding  regions. 

The  Poaierior  Longitudinal  Spnud  Kams,  smaller  than  the  anterior,  are  situated 
one  on  either  side  between  the  inner  surface  of  the  laminnand  the  theca  vertebralis. 
They  communicate  (like  the  anterior)  opposite  eacli  vertebra  by  transverse  trunks, 
ami  with  the  anterior  longitudinal  veins  by  lateral  transverse  branches  which  pass 
from  behind  forward.  These  veins,  by  branches  which  perforate  the  ligamenta 
sul)ilava.  jniii  wirh  the  fjorsi-spinal  veins.  From  them  branches  arc  given  off 
which  pas3  through  the  intervertebral  foramina  and  join  the  vertebral,  intercostal, 
lumbar,  and  sacral  veins. 

3.  The  Veins  of  the  Bodies  of  the  Verfcebree  {veme  batit  vertehrarum)  emerge 
from  tlic  foramina  on  their  jK)sterior  surface,  and  join  the  transverse  trunk  connect- 
ing the  anterior  longitudinal  spinal  veins.  They  are  contained  in  large  tortuous 
clttnnels  in  the  substance  of  the  bones,  similar  in  every  respect  to  those  found  in 
the  diploe  of  the  cranial  boneii.  These  canals  lie  parallel  to  the  upfnr  and  lower 
surface  of  the  bon(>s.  They  commence  by  small  openings  on  the  front  and  sides  of 
the  bodies  of  the  vertebra;,  through  which  communicating  branches  from  the  veins 
external  to  the  bone  pass  into  its  substance,  and  converge  to  the  principal  canal, 
which  is  Sometimes  double  toward  its  posterior  part.  an<l  open  into  the  correspond- 
ing transverse  branch  uniting  the  anterior  longitudinal  veins.  They  become  greatly 
developed  in  advanced  age. 

4.  The  Veins  of  the  Spinal  Cord  (medulli-fpinal)  ctmsist  of  n  minute  tortuous, 
venous  plexus  which  covers  the  entire  surface  of  the  cord.  hciiiLr  sitiiaii  il  between  the 
pia  mater  and  arachnoid.  These  vessels  emerge  chieiiy  from  the  median  furrows,  and 
are  largest  in  the  lumbar  region.  Near  the  base  of  the  skull  th^  unite  and  form  two 
or  three  small  trunks  which  communicate  with  the  vertebral  vdns,  and  then  terminate 
in  the  inferior  cerebellar  veins  or  in  t!u'  i/i  fi  rior  petrosal  sinuses.  Ivich  of  the  spinal 
nerves  is  accompanied  by  a  branch  as  far  as  the  intervertebral  foramina,  where  they 
join  the  other  veins  from  the  spinal  canal. 

There  are  no  valves  in  the  spinal  veins. 
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Visum  OP  THE  LOWER  BXTRBMITV. 
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Fio.  421. 


The  veins  of  the  lower  extieiuit  v  ure  .suhdi vi»le<l.  like  those  of  the  upper,  into  two 

sets,  superficial  and  deep,  the  superficwl  vein8  being 
plaice<l  lii'iuatli  the  integument  between  the  two  layers 
of  superiiciul  fiu^cia,  the  deep  veins  acoompanying  the 
arteries  and  forming  the  vente  comites  of  those  vessels. 
Both  sets  <^  veins  are  provided  with  valves,  which  are 
more  tmincnms  in  the  deep  tliiin  in  tlie  superfieial  sot. 
These  valves  are  also  mure  numcruu^i  in  the  lower  than 
in  the  upper  Hmh. 

The  Superficial  Veins  of  the  lower  extremity  are 
the  internal  or  long  gaphenoui  and  the  external  or  ehort 
eaphenouM. 

On  the  dorsnm  of  the  foot  is  a  venotis  areh  sitnated 

in  the  superficial  structures  over  the  anterior  extremitit>s 
of  tlie  metatarsal  linnes.  ft  lia.s  its  eonvexity  direrted 
forward,  and  receives  digital  trihutaries  from  the  up|>er 
sarfiioe  of  the  toes ;  at  its  concavity 
it  is  joined  by  numerous  small  veins 
whieli  form  a  plexus  on  the  <lorsiiin 
of  the  foot.  The  areh  terminates  in- 
ternally in  the  long  saphenous,  exter- 
nally in  a  short  saplifiinu^  vein. 

The  Internal  or  Long  Saphe- 
notis  Vein  [aacr^z^  manifest,  easily 
seen]  (Fig.  4liOj  eommences  at  the 
inner  side  of  the  areh  on  the  dorsum 
of  the  foot ;  it  am*ends  in  front  of  the 
inner  malleolus  and  along  the  inner 
side  of  the  leg,  behind  the  inner  mar- 
gin of  the  tihia.  ari'oiii|iaiiicrl  ).y  tlic 
internal  sapheuuuii  nerve.  At  the 
knee  it  passes  backward  behind  the 
inner  condyle  of  the  femur,  then  a-s- 
eemls  along  the  insiile  of  the  thigh. 
an<l.  past^ing  through  the  S4tphenuus 
o]>ening  in  the  fascia  lata,  terminates 
in  the  femoral  vein  about  an  inch  and 
a  half  helow  Poupart's  ligament. 
This  vein  receives  in  its  course  cuta- 
neous tributaries  fnm  the  leg  and 
thigh,  and  at  the  saphenous  o|>ening 
the  supertieial  epigastric,  superfieial 
circumflex  iliac,  and  external  pudie 
veins.  The  veins  from  the  inner 
and  baek  part  ftf  the  thigh  fre- 
quently unite  to  fimn  a  large  vessel 
which  enters  the  main  trunk  near 
the  saphenous  opening;  and  some- 
times thoAe  on  the  outer  side  of  the 
thigh  join  to  form  another  large 
vessel;  so  that  occasionally  three 
large  veins  are  seen  converging 
from  difi'erent  parts  of  the  tHigh 
toward  the  saphenous  opening.  The 
Intenial  saphenous  vein  commonicatea  in  the  foot  with  the  internal  plantar  rein : 


Tbe  Internal  or  Long  Saphenous 
V«ln  and  lia  Brancbea. 


External  or  i^bort  Saph* 
waVtlnlrtchtlat]. 
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in  lh«  le^,  witli  tho  posterior  tibial  veins  by  l>r!iiic!if««  xNliirli  perforrito  tlio  tif<i.il 
origin  of  tiie  Soleu!<  in Ui<cle  and  also  with  the  anterior  tibial  vein.s;  at  the  knee, 
wiui  the  articular  veins ;  in  the  tbigh,  with  the  femoi^il  vein  by  one  or  more  branehcA. 
The  valvesi  in  this  vein  vary  frotu  two  to  SIX  in  number;  they  are  more  nnmeroua  in 
the  thi^li  than  In  thf 

The  External  or  Short  Saphenous  Vein  (Fig.  421)  connnence«  at  the  outer 
•ide  of  the  arch  on  the  dorsom  of  the  foot ;  it  ascends  behind  the  onter  malleoluR 
and  alon«j;  the  outer  border  of  the  tendo  Aehillis.  across  which  it  parses  at  an  acute 
angle  to  reach  the  middle  line  of  the  posterior  aspect  of  the  leg.  l*jii«<ing  direct ly 
Upward,  it  perforates  the  deep  fascia  in  the  lower  part  of  the  popliteal  space,  and 
terminates  in  tlx-  |i<>pliteal  vein,  between  the  heads  of  the  Gastrocnemius  muscle.* 
It  is  arrnmjtaii it'll  l)v  tlic  cxtcrTial  "saphenous  nerve.  It  receivi^  nnnierous  large 
tributaries  from  the  back  mrt  of  the  leg,  and  communicatee  with  the  deep  veins  on 
the  dorsum  of  the  foot  and  behind  the  outer  malleolus.  Before  it  perforates  the  deep 
fa.<icia  it  gives  off  a  communicating  branch  which  pa^es  upward  and  inward  to  join 
the  internal  sapliLnrms  vein.  This  vein  has  a  variable  iinTiib*^  of  valves,  from  three 
to  nine  ((lay),  one  of  which  ia  always  found  near  ita  termination  in  the  popliteal 
vein. 

Till'  Deep  Vmam  of  the  lower  extremity  accompany  the  arteries  and  their 

branches,  ami  are  called  the  vencp  romi'tcs  of  those  ves-Tls. 

The  External  and  Internal  Plantar  veins  unite  to  form  tlio  poeterior  tibial. 
They  accompatiy  the  posterior  tibial  artery  and  are  joined  by  tlu-  peroneal  veins. 

"fhe  Anterior  Tibial  Veins  are  formed  by  a  continuation  upward  of  the  ven« 

comites  of  the  dorsnlis  pedis  artery.  They  paas  between  the  tibia  and  fibula.  hImivo 
the  upper  border  of  the  interosseous  membrane,  and  form,  by  their  junction  with 
the  posterior  tibial,  the  popliteal  vein. 

The  v:il\  ('s  in  thi-  <li'«  j»  \  t  iii<  arc  very  numerous. 

The  Popliteal  Vein  is  tormeil  l»y  the  junction  of  the  venne  comifes  of  the 
anterior  and  posterior  tibial  ves-sels ;  it  ascends  tlmtu^^h  the  popliteal  space  to  the 
tendinous  aperture  in  the  Adductor  magnus,  where  it  becomes  the  femoral  vein.  In 
t!u-  lowtT  part  of  its  ronrsc  it  is  placed  internal  to  the  arterv  ;  between  the  heads 
of  the  Gastrocnemius  it  is  superficial  to  that  vessel,  but  above  the  knee-joint  it  is 
close  to  its  outer  side.  It  receives  the  sural  veins  from  the  Gastrocnemius  muscle, 
the  articular  veins,  and  the  external  saphenoos.  The  valves  in  this  vein  are  usually 

ibur  in  Tiniiil-i"-. 

Tiie  Femoral  Vein  accompanies  tlie  femoral  artery  throueh  the  upper  two-thirds 
of  the  thigh.  In  the  lower  nart  of  its  course  it  lies  external  to  the  artery :  higher 
up  it  ia  b(£ind  it,  and  beneam  Poapart's  ligament  it  lies  to  its  inner  side  and  on  the 
same  plane.  It  receives  numerous  mnsriilnr  trihntaries  :  the  profunda  femoris 
joins  it  near  itA  termination,  and  about  an  inch  and  a  half  below  I'oupart'a  lig> 
unent  the  internal  aaphenous  vein.  The  valves  in  this  vein  are  four  or  five  in 
number. 

The  External  Iliac  Vein  commences  at  the  termination  of  the  femoral 
beneath  ihe  crural  arch,  and,  pa.ssing  upward  along  the  brim  of  the  pelvis,  ter- 
minates opposite  the  sacro-iliac  symphysis  by  uniting  with  the  internal  iliac  to  form 
the  common  iliac  vt  in.  On  the  right  side  it  lies  at  first  along  the  inner  si«le  of  the 
external  iliac  artery,  tmt  it  passes  upward  gradually  inrline*  behind  it.  On  the 
left  side  it  lies  altogether  on  the  inner  side  of  the  ui  teiy.  It  receives  immediaielv 
above  Poupart's  ligament  the  epigastric  and  circtmiflex  iliac  veins  and  a  small  pubic 
vein  ctirrespondin'j^  to  the  branch  of  the  oliturator  arterv.    According  to 

Friedreich,  it  fre({uently  contains  one  and  .sometimes  two  valves. 

Tbe  Intemal.Diac         is  formed  by  the  venae  comites  of  the  branches  of  the 

'  Mr.  Cmr  vu\h  attention  to  the  fact  that  tlie  extoriuil  enplienoiiii  rein  ofion  he  .<<nys  invariably  i 
penelniles  Ihe  fawia  at  or  nhnnt  the  point  where  tlie  tendon  i>f  tlie  fJ:u>lriK-netiiiii>i  conunenivs.  and 
runs  below  iJie  fas»'ia  in  thi*  ri-t  i>(  cmir-'f.  nr  sntiK-tiiiu-s  aiimii^'  liu-  ini.-i  uhu  tilio-v  tn  ji .in  ; In- 
pofilileal  vein.  (See  iiny  on  t  an>w<  /'iV'i*-  of  the  Unrrr  Kxtirmillr.'^  p.  24,  where  lliere  m  also  a 
emfnl  and  elabrmM«  deicription  of  the  bnnchcB  of  the  aaphenoiia  vpios.) 
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internal  iliiu:  artery,  the  uiubilital  arteries  «;xct;pt4Hl.  It  receiver  tlie  blood  t'rum 
the  exterior  of  the  pelvis  by  the  gluteal,  sciatie,  internal  pudie,  and  obturator 

veins,  and  from  tlie  organ.s  in  thi^  cavity  of  the  pelvis  by  the  lu-niorrhoidal  and 
vesico-prustatie  plexuses  in  the  mule  and  the  utfrinc  and  vaginal  j)l('xn}*es  in  the 
female.  The  vee>i>eb  furuiiug  these  plexuses  are  remarkable  for  their  large  size« 
their  frequent  anastomoses,  and  the  number  of  valves  which  thev  oontain.  The 
internal  iliac  vein  I'leti  at  first  on  the  inner  side,  and  then  behind  the  internal  iliac 
artery,  and  terminnte.s  opposite  the  sacro-iliac  articulation  by  uniting  with  the 
external  iliac  to  form  the  common  iliac  vein.    This  vessel  has  no  valv(». 

The  Hemorrhoidal  Plextis  surrounds  the  lower  end  of  the  rectum,  being 
fornit'il  ]>\  tlie  Mij»t'rior  lioniorrboidal  vt'in-^  ( triluitarics  of  the  iiifrrior  mr:«cntpric) 
and  the  middle  and  inferior  hemorrhoidal,  which  terminate  in  the  internal  iliac. 
The  portal  and  general  venous  systems  have  a  free  eommuuication  by  means  of  the 
brandies  roiiiposing  this  plexus. 

Tiie  VTOico-prostatic  Plextis  siirrniuKls  tlio  neck  and  of  tin-  MaiMrr  and 
proiitate  gland.  It  communicates  with  the  hemorrhoidal  plexus  belmnl.  ami  receives 
the  dorsu  vein  of  the  penis,  which  enters  the  pelvis  beneath  the  suli|>ubic  ligammt. 
This  plexm  is  supported  upon  the  sides  of  the  bladder  by  a  reflection  of  the  pelvic 
fusfiM.  The  veins  coinposinfr  it  are  vprv  liable  to  become  varicose,  and  often  contain 
hard  earthy  concretions  culled  phieMit/ts  [i.  e.  '*  vein-stones."  These  are  not  uncom- 
mon in  varicose  veins  of  the  leg  also,  especially  in  the  pouches  behind  the  valves}. 

The  Dorsal  Vein  of  the  Penis  is  a  ve,<:sel  <>f  large  size  which  returns  the  blotid 
from  the  bmly  of  that  organ.  At  first  it  consists  of  two  hninchcs,  wliicb  ure  con- 
tained in  the  groove  on  the  dorsum  of  the  peiiis,  and  it  receives  veins  from  the 
glans,  the  corpus  spongitisum,  and  numerous  superficial  veins ;  these  unite  near  the 
ro<it  of  the  penis  into  a  single  trunk,  which  passes  through  tbo  Hii«])ensory  ligament 
of  the  }K'nis,  pierces  the  triangular  ligament  beneath  the  pubic  arch,  and  divider 
into  two  bi-anches  which  enter  the  prostatic  plexus. 

The  Vaginal  Plexus  surrounds  the  mucous  membrane,  being  especiallv  devel* 
at  tlio  oi'ifii'e  of  the  va;^MtKi :  it  communicates  with  the  vesical  plexus  m  front 
and  with  tiie  hemorrhoidal  plexus  behind. 

The  Uterine  Plexns  is  situated  along  the  sides  and  supmr  angles  of  the  uterus 
between  the  layers  of  the  broad  ligament,  receiving  large  venous  canals  (the  uterine 
9{iitis>'f()  from  the  stib^stanoe  of  the  utenis.  Thr  veins  couiposiii;;  tbi^t  pb-xiis  anni- 
tomose  fre4uently  with  each  other  and  with  the  ovarian  veins.  They  are  not  tor- 
tuous like  the  arteries. 

The  Common  Iliac  Veins  are  formed  hy  the  union  of  the  ext^al  and  internal 
iliac  veins  in  front  of  the  «arro-iIiac  aiiiculation ;  passing  obrnjuely  nf>ward  toward 
the  ri»ht  side,  they  terminate  ujkhi  the  intervertebral  substance  between  the  fouriii 
and  fifth  lumbar  vertebrae,  where  the  veins  of  the  two  sides  unite  at  an  acute  angle 
to  form  the  i/tfi-rior  vfiia  cniut.  The  ri<jht  mnimov  iliac  is  shorter  thun  the  left, 
nearly  vertictl  in  its  direction,  and  ascends  behind,  and  then  to  the  outer  side  of 
its  corresponding  artery.  The  U'ft  rommun  iliat;  lotiger  and  more  oblique  in  n» 
course,  is  at  first  situated  on  the  inner  side  of  the  corresponding  artery,  and  then 
behin(l  the  rijiht  conuuon  iliac.  Each  connnon  iliac  receives  the  ilio-fumbar  and 
sometimes  the  lateral  sacral  veins.  The  left  receive*  in  addition  the  middle  sacral 
vein.    No  valves  are  found  in  these  veins. 

The  Middle  Sacral  Veins  »c<  oiii|Kiny  the  corretspotiding  arteiy  along  the  front 
of  r)u>  <:icnnn.  ami  TonDinato  in  tlio  leir  common  iliac  vein;  ooeasionMly  to  the 
aiJL'lf      junction  of  the  two  iliac  veins. 

Peculiarities. — The  loft  comuiou  iliac  vein,  in»t«-a<l  of  joininit  with  tho  ri>;ht  in  ito  u»Uttl 
position,  ooou^ionully  usc<-n(lt<  on  the  left  aide  of  the  aorta  uh  hi|;h  as  the  Icidney,  where,  after 
receiving  th«  leflt  renal  vein,  it  croMes  over  the  aorta,  and  then  jom*  with  the  rig&t  vein  lo  fiirm 
the  vena  eavs.  In  tbeie  cases  the  two  common  iliaes  are  connected  by  a  wmall  eomtnunieating 
branch  at  the  spot  when  they  are  usually  united.' 

'  See  two  am»  w  hi<'h  h«v«  been  docrihed  by  Mr.  Welshan  in  ibe  Si,  BartMmei^a  Brtf^ 
Rtporbi,  vols.  xvi.  and  zvii. 
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The  Inferior  Vena  Cava  returns  tn  the  lu-art  tla-  IiIu.mI  finm  t!u-  |i:irt.-  Im  Ii.w 
div  Diaphn^m.  It  u  formed  by  the  junction  of  the  two  common  iliac  vein^i  on  the 
right  side  of  tb«  intenreitebrftl  snbstatioe  betfreen  the  fourth  and  fifth  lumbar  vwte- 
bne.  It  }>uM!H's  upward  along  the  front  if  the  Hpine  on  the  rij^ht  side  of  tho  aorta,  and, 
having  reache<l  the  iiTulrr  surface  of  the  livor,  !<*  rontnincH  in  h  frr(v>vo  in  ita  pos- 
terior border,  it  then  perforates  the  central  tendon  of  tiic  Diapiiragtn,  enters  the 
pericardium,  where  it  is  covered  by  its  serous  layer,  and  terminates  in  the  lower 
and  back  part  of  thr  ri|:lit  auric  1o.  At  it.*;  termination  in  the  auricle  it  is  provided 
with  a  valvf,  the  KuAtticlnitn.  whicli  is  of  hirjjp  fi7.<»  iltiring  ftctal  life. 

Relation.'^. — la  /runt,  frotu  beiow  upward,  witii  the  inei<eutery,  right  gpermatio 
artery,  transTene  portion  of  the  duodenum,  the  pancreas,  p<irtal  vein,  and  the  prn- 
teri<»r  ^ordor  of  the  liver,  wliidi  partly  aiul  t»cca8»i(»nallv  conijilrttl v  •^urr<niii<ls  it  ; 
befiimi,  with  the  vertebral  cohtiun,  the  right  crus  of  the  l)iaphragni,  the  right  renal 
and  lumbar  arteries,  right  semilunar  ganglion ;  on  the  left  itide^  with  the  aorta.  It 
reeeivee  In  its  course  the  following  brsnches : 

Lumbar.  Suprarenal. 
Right  Spermatic.  Phrfnir. 
Renal,  Hepatic. 

Peculiarities  in  Position. — Thi^  rf>n!<el  in  mmctimM  plnced  on  thn  left  side  of  tho  aorta 
a*  liijjfi  as  the  k-ft  n-nal  vein.  iift«>r  r<M-oiving  which  it  croBucH  ovor  to  its  usual  poailion  on  the 
right  aide ;  or  it  may  be  placed  alUifether  im  the  left  aide  of  the  aorta,  as  far  upwaid  an  ita 
termination  in  the  heart :  in  auch  cases  the  abdominal  and  thoracie  viiMN»ra.  tt^tiwr  with  the 

pent  M-^^t-I>.  ar«'  all  trHiiM{K>K«d. 

Point  of  Termination. — (kviwionally  th«»  inferi«»r  v«"na  oivu  jiiiiih  th»'  ri^ht  a/vpost  voin, 
which  i.H  then  of  Iiirp;  Hii<'.  In  .xuoh  oacps  tho  euporior  cava  m-oivj-K  th<»  whole  of  the  hhjod  frotn 
the  body  before  transmittinjr  it  to  the  right  auricle,  except  the  blood  from  the  hepatie  veim, 
which  piaeee  directly  Into  tiie  right  aiuMde. 

The  Lumbar  Veinn,  three  or  four  in  number  on  each  side,  collect  the  blood  by 

(lor>«ul  tributaries  from  the  muscles  and  integument  of  the  loinSt  and  by  abdominal 

tributaries  from  the  walls  of  the  abdomen,  whore  they  communicate  with  the  epigas?- 
tric  veiii-H.  At  the  spine  they  receive  veins  from  the  spinal  plexusMJi*,  an<l  then  pasa 
forward,  round  the  sides  of  the  bodies  of  the  vertebne  beneath  the  Pooas  magnus, 
and  terminate  at  the  back  part  of  the  inferior  cava.  The  left  lumbar  vein.s  are 
longer  than  the  right,  and  pa.ss  behind  the  aorta.  The  lumbar  veins  eonirmmirate 
with  each  other  by  brauche.>«  which  pas.>  in  from  of  the  transverse  process*  The.^e 
veins  are  connected  together  by  a  longitudinal  vessel  which  pasaes  in  front  of  the 
tnm-'verse  processes  of  the  lunihar  \er(»hr:f.  atnl,  foTiinDinirntiri'j:  with  eaeli  luiiihar 
vein,  is  called  the  am  mlin;/  lumbar.  It  forms  the  most  frequent  origin  of  tlie  cor- 
responding vena  ar.ygos,  and  serves  to  connect  the  common  iliac,  ilio-lumbar.  lum- 
bar, ami  azygos  veins  of  the  COnesponding  side  of  the  body. 

The  Spermatic  Veins  emerge  frDia  the  hark  of  the  te>tis  and  receive  tributaries 
from  the  epididymis:  they  form  a  branched  and  convoluted  plexus  called  the  iper- 
matte  plerua  {plezv*  jnimphtifornuH)  below  the  abdominal  ring :  the  vessels  cora- 
p«>sing  this  plexus  are  very  numerous,  and  ascend  along  the  (-ord  in  fiont  of  the  vaa 
deferens* ;  having  entercil  the  alMlomen  throujrh  the  inuuinal  cnnsd.  thov  coalesce  to 
form  two  branches  which  at^cend  on  the  Psoaft  niu»clo  behind  the  peritoneum,  lying 
one  on  each  side  of  the  spermatic  artery,  and  unite  to  form  a  single  vessdl  Wliiim 
ofiens  on  the  right  side  into  the  inferior  vena  cava  at  an  acute  angle— W  the  left 
aiile  into  the  left  renal  vein  at  a  right  angle.  The  .spermatic  veins  are  provided 
with  valvcis.'  The  left  8pcrmatic  vein  passes  behind  the  sigmoid  flexure  of  the 
colon,  a  part  of  the  intestine  in  which  fecal  accumulation  is  common :  this  circum* 
.>«Tnii<  e.  ;is  well  as  the  indirect  communication  of  the  vessel  with  the  inferior  vena 
cava,  may  serve  to  explain  the  more  fre<{uent  occurrence  of  varicocele  on  the  left 
side. 

■  IUvin0on  liaii  |iiiitit«d  out  that  s  valve  in  nKirallT  foond  st  the  erifloee  of  both  the  riirht  and  left 

A|n-riii;iii.'  V.  \\  livii  II  1  v:>lvt->  exisl  at  the  'iiK'nini;  nf  llic  t. Tl  >|'  rmatic  vein  iiitu  tlu-  left  renal 

vein.  vaivfM  arc  i,'enemii,v  ure«eni  iu  tJie  renui  vein  within  a  (jiiarter  of  au  inch  Iroiu  the  orifice  of 
the  ipennstie  vein  (Jourittf  1/  Amhmif  md  MyiMeyy,  vol.  vii.  p.  163). 
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The  Ovarian  Veins  nrv  »imlogou.<  to  the  speniiatic  in  the  mal<' ;  tlu  v  form  a 
plexns  neur  the  uvarv  and  in  the  broad  iiguinent  and  Fallopian  tube,  comiuuiiicating 
with  the  uterine  piexiisi.  Th^  terminate  aa  in  the  male.  VaJvea  ave  oooMtonallj 
found  ill  those  \  eins.  These  veasels,  like  the  uterine  veina,  beoome  much  enlarged 
during  pregnan^. 

The  Renal  vdmi  are  of        »ijse  and  placed  in  front  of  the  renal  arteries.* 

The  left  i^  longer  than  the  right,  and  pa.s8e8  in  front  of  the  aorta  jtint  below  the 
ori|riTi  of  the  fuperior  mesenteric  artery.  It  receives  the  left  *iporniatir.  the  left 
inferior  phrenic,  and  generally  the  left  guprarenal  veins.  It  opens  into  the  vena 
cava  a  little  higher  wan  the  right. 

The  Suprarenal  Veins  terminate  on  the  ri^t  side  in  die  vena  cava ;  on  the  left 
side,  in  the  left  rrnni  or  phrriiic  vein. 

The  Phrenic  Veins  luiluw  the  course  of  the  phrenic  arteries.  The  <^ «t(/>mer. 
of  small  rise,  aooompany  the  phrenic  nerve  and  comes  nerri  phrenid  artery,  the 
right  terminating  opposite  the  junction  of  tlic  two  venae  innominatie.  the  left  in  the 
left  superior  intercontal  or  left  internal  niaininai  v.  Thf  ttco  tnfn-inr  phrnnc  rrinn 
follow  the  course  of  the  phrenic  arteries,  and  t*;ruuiiarf,  the  nglit  in  the  inferior 
v^a  cava,  the  left  in  the  left  renal  vein. 

The  Hepatic  Veins  commenci^  in  tlio  siihstanrc  i>f  the  livrr.  in  the  capillary 
tenninations  of  the  pnnal  vein  and  hepatic  artery:  these  tributaries,  gradually 
uniting,  usually  fonn  three  large  veins,  which  converge  toward  the  posterior  border 
of  the  liver  and  open  into  the  infimor  vena  cava,  whilst  that  vessel  is  situate<l  in  the 
groovo  nt  the  lia<  k  |inrt  of  this  nrgnn.  Of  thest-  throe  veins,  one  fn>rn  tlie  right  and 
anotlier  from  the  left  iobe  often  oblic^uelj  into  the  vena  cava,  that  from  the  middle  uf 
the  organ  and  lobular  Spigetii  having  a  straight  oonrse.  The  bepaUo  veiiui  mn  idngl/ 
and  are  in  direct  contact  with  the  hepatic  tissue.    Thej  aie  destitute  of  valves. 

PosTAi.  System  op  Veins. 

The  pnrtal  venou.^  system  18  composeil  of  four  largo  veins  which  c'ollect  tVif> 
vcnoub  blood  from  the  viscera  of  digestion.  The  trunlc  f«>ruied  by  their  union 
(vf'na  porhr)  enters  the  liver  and  ramifies  throughout  its  subetance,  an ^  its  brancheK, 
again  t  nu  rging  from  that  organ  as  the  hepatic  veins,  tenninate  in  the  inferior  vena 
cava.    Tlu-  branches  of  this  vein  are  in  all  c:u<es  single  and  destitute  of  valves. 

Tiie  veins  forming  the  portal  system  are  the 

Inferior  Mesenteric.  Splenic. 
Superior  Mes«aiteric.  Gaatric. 

The  Infbrior  Mooentorie  Vein  returns  the  blood  from  the  rectum,  sigmoid 

flexure,  and  descending  colon,  eorresfionding  with  the  ramifications  of  the  bnmcbes 
of  the  inferior  mesenteric  arter}  .  A  trending  beneath  the  peritoneum  in  the  lumbar 
region,  it  passes  behind  the  transverse  portion  of  the  duodenum  and  pancreas  and 
terminates  in  the  splenic  vein.  Its  hmorrhoidal  branches  inosculate  with  thuneof 
file  intt  rnal  iliac,  and  thus  establish  a  communication  between  the  portal  and  the 
geneml  venous  system.' 

The  Superior  Mesenteric  Vein  returns  the  blood  from  the  small  intestines  and 
from  the  cwcum  and  a.^cending  and  transverse  |)ortions  of  the  colon,  corresjM>Mding 
with  tlie  distribution  of  tlie  branches  of  thr^  Mi]>erinr  mc«entorir  nrtery.  The  large 
trunk  formed  by  the  union  of  these  branches  jusccnds  along  the  right  side  and  iu 

'  Tbaitnclent  maj  obterve  that  all  veins  above  the  Diaphrtfrm  which  do  not  lie  on  the  aune  plane 
M  the  arterira  which  ih<>T  ncrompRny  lie  in  front  of  them;  and  that  all  veins  below  the  fHaiiliragm 

wliiiti  (Iu  I,,  t  Hi  ,11  il.i  -ante  pinne  ni>  I  he  aiteriee  which  they  Mceempnoy  He  behind  them,  ex<«pt 
tl»t-  rctiiil  iijiii  juulamlu  li  ruitriH  vein. 

'  15e»ide8  this  anaMlnnn'sis  li,  tv*e«.'n  the  fmrlal  vein  and  the  liranohes  of  the  vena  cava,  other  anat*- 
toiuoscs  between  tite  portal  and  Mysteniic  veiij!*  are  forniwl  \ty  t)ie  eoininiinicntion  Itctwi-en  the  fCWtric 
VeinK  and  the  o-sophneenl  vein.s,  wliich  empty  lhenii«elvets  into  the  vena  atydm  minor,  t)et  ween  f  he  left 
TOial  vein  and  the  veins  of  the  inteetines.  especisllv  of  the  «alon  and  dtiodennm,  and  between  eufier*' 
M«l  branches  of  the  portal  veSw  of  the  liver  and  the  phfenip  velne.  m  |>oiiited  oiit  by  Mr.  Kieroan. 
(See  FlKftiUogieat  Am/tamf,  by  Todd  mm!  HoirmM).  ISo^,  v<d.  ii.  m) 
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front  of  the  corresponding  artery,  passes  in  front  of  tlie  transverse  portion  of  the 
duodenuni,  and  unites  behind  the  upper  border  of  the  pancreas  with  the  splenic 
vein  to  form  the  vena  portw.    It  receives  the  right  gastro-cpiploic  vein. 

The  Splenic  Vein  commences  by  five  or  six  large  branches,  which  return  the 
hlwd  from  the  substance  of  the  spleen.  These  uniting  form  a  single  vessel,  which 
passes  from  left  to  right  behind  the  upper  border  of  the  pancreas  below  the  artery. 


Fio.  422. 


I'oruU  Vein  uud  Ha  Unincbt:b> 


and  terminates  at  its  greater  end  by  uniting  at  a  right  angle  with  the  superior 
mesenteric  to  form  the  vena  jKirt.-r.  The  splenic  vein  is  of  large  size,  and  not  tor- 
tuous like  the  artery.  It  receives  the  vasa  l»revia  from  the  left  extremity  of  the 
stomach,  the  left  ga.stro-epiploic  vein,  pancreatic  branches  from  the  pancreas,  the 
pancreaticonluodenal  vein,  and  the  inferior  mesenteric  vein. 

The  Gastric  Veins  are  two  in  number:  one,  a  small  vein,  corresponds  to  the 
pyloric  branch  of  the  hepatic  artery  ;  the  other,  considerably  larger,  corresponds  to 

'  In  this  diagram  the  ri^ht  f^astro-epiploic  vein  n]>enft  into  the  splenic  vein  ;  generally  it  empties 
into  the  superior  mef<enteric,  cl<«e  to  its  tcrniiiiution. 
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the  gastric  artery.  The  fornuT  {^jfyhncy  Walshajuj  runs  alon^  tlie  l«  s.ser  curvature 
of  tbe  stomach  toirftrd  tiic  pyloric  end,  reoeives  branohes  from  the  (lyloniB  and  duo* 
denum,  and  ends  in  the  vena  porta*.  The  latter  (coronary,  Walsham)  begins  near 
the  pyloruH.  runs  along  the  less<>r  curvature  f>f  tho  stonmch  toward  the  oesophageal 
opening,  and  then  curves  dowjriwani  and  backward  between  the  folds  of  the  lesser 
omentum  to  end  in  the  vena  poitse.* 

The  Portal  Vein  is  formed  by  the  juiu'tion  of  the  superior  mesenteric  and 
splenic  veins,  their  union  taking  place  in  front  of  the  vena  cava  and  behinri  the 
upper  border  of  the  great  end  of  the  pancreas.  Pas.sing  upward  through  the  right 
border  of  the  lesser  <unentum  to  the  under  surface  of  the  liver,  it  enters  the  trans- 
verse fi.*«sure,  where  it  is  somewhnt  enlarged,  formin>^  thr  sIxu-a  of  the  portal  voiii, 
and  divides  into  two  branches,  which  accompany  the  ramiticutiuns  of  the  hepatic 
artery  and  hepatic  duct  throughout  the  substance  of  the  liver.  Of  these  two 
branches,  the  ri^ht  is  the  larger  Imt  the  shorter  of  the  two.  The  portal  vein  18 
about  throe  or  four  inchrs  in  Iciititli.  iinil.  wliilst  (-((iitairnMl  iti  tlic  lesser  omentum* 
lies  behind  and  between  the  hepatic  duct  and  artery,  the  former  being  to  the  right, 
the  latter  to  the  left.  These  structures  are  accompanied  by  filaments  of  the  hqwlic 
plexus  of  nerves  and  numerous  lynqiliatics,  surrounded  by  a  quantity  of  loose  areo- 
lar tissue  {raptntle  of  Gltmon\  and  placed  betwijen  the  layers  of  the  leaser  omentum. 
The  vena  [ortas  receives  the  gastric  and  cystic  veins;  the  hitter  vein  sometimes  ter- 
minates in  the  rieht  branch  of  the  vena  portie.  Within  the  liver  the  portal  vein 
reeeivea  the  blooS  from  the  branches  of  the  hepatic  artery. 

Oabdiao  Vbdib. 

The  veins  which  retnm  die  blood  from  the  snbatance  of  the  heart  are  the 

Great  Cardiac  Vein.  Anterior  Cardiac  Veins. 

Middle  Cardiac  Vein.  Ki^^ht  or  Small  Cardiac  Vein* 

Posterior  Cardiac  Veins.  \  cuic  Tliebesii. 

'1  he  Crreat  Ccurdiac  Vein  {corvtuiru)  is  a  vessel  of  considerable  size  which  com- 
mences at  the  apex  of  the  heart  ana  ascends  along  the  anterior  interventricular 
groove  to  the  base  of  the  ventricles.  It  then  ctu  vcs  to  the  lefl  side,  around  the 
auriciilo-ventriftilar  ;iroove,  hotwccn  the  Icfl  aiuitli'  and  ventricle,  to  the  Imrk  part 
of  the  heart,  and  opens  into  the  coronary  sinus,  its  aperture  bemg  guarded  bv  two 
valves.  It  rec<nves  in  its  course  tribotanes  from  both  ventricles,  but  especially  the 
lefl.  and  fi\»o  from  i\w  lofl:  auricle ;  one  of  these,  ascending  along  the  thick  margin 
of  the  left  ventricle,  is  of  considerable  siie.  The  vessels  joining  it  are  provided 
with  valves. 

The  Middle  Gardiao  Vein  commences  by  small  tributaries  at  the  apex  of  the 

heart,  communicating  with  those  of  the  prece<ling.  It  a.<centls  along  the  posterior 
interventricular  grtvn  o  to  the  ba.»*e  <>f  the  heart,  and  terminates  in  the  coronary 
sinus,  its  orifice  being  •'uunlcd  by  a  valve.  It  receives  the  veins  from  the  {wstcrior 
surfiloe  of  both  v^tricTes. 

The  Posterior  Cardiac  Veins  are  three  or  four  fnial]  vrssfls  wliirli  lollci  t  the 
blood  fixini  the  posterior  surface  of  the  left  ventricle  and  open  into  the  lower  border 
of  the  coronary  sinus. 

The  Anterior  Cardiac  Veins  are  three  or  four  suuill  vessels  which  collect  the 
blood  fr«uu  the  anterior  surface  of  the  ri_'ht  M  iitiielc.  One  of  thcne  <;  hi  of 
Galen),  larger  than  the  rest^  runs  along  the  right  border  of  the  heart.  They  oj^ 
sqparatdy  into  the  lower  part  of  the  right  auricle. 

The  Biffht  or  Small  Ckwonary  Vein  runs  along  the  groove  between  the  right 
auricle  and  ventricle,  to  open  into  the  right  extremity  of  the  eorr>narv  sinus.  It 
receives  blcw<|  from  the  back  part  ot  the  right  auricle  ami  ventricle. 

'  The  alwire  detM-ription  of  the  K"i<tric  vein  M  tbe  one  given  br  Mr.  Walsham,  and  difliuii  from  that 
UMutlly  foiiitd  in  ihc  text-bouk.s.  Since  tite  publlntioD  of  Mr.  WaUhani's  paper  1  havavarifiid  the 
truth  of  hie  de»Gri|ituinI  (See  Jomnal  iff  Atuaemjf  and  PUgnohgih  vol.  ziv.  p.  8M.) 
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The  Venae  Thebeedi  are  iiuiuerous  minutt;  veiu«  which  return  the  blood  directly 
from  the  muscular  substanoe,  without  entering  the  venous  current.  Tbej  open  by 
ainote  orifices  (foramina  Tfwhesii)  on  the  inner  surface  of  the  ri^iht  auricle. 

The  Coronary  Sinus  i-^  that  purtiim  of  tho  <ir('iit  cardiac  vein  \\liic1i  is  sitnntefl 
)ii  till-  posterior  part  of  the  left  uuriculo-ventricular  groove.  It  is  about  an  inch  in 
leiigtli,  presents  a  considerable  dilatation,  and  is  covered  by  the  muscular  fibres  of 
the  left  auricle.  It  receives  the  veins  enumerated  above,  and  an  obiiom  vein  from 
the  back  part  of  the  left  auricle,  the  remnant  of  the  obliterated  leu  innominate 
trrink  of  the  foetus,  described  bv  Mr.  Marshall.  The  ooronarv  .sinus  terminates  in 
the  rii^ht  auricle,  between  the  inferior  vena  cava  and  the  auriculo-ventricular  Apcr- 
lure,  its  orifice  being  guarded  by  a  semilunar  fold  of  the  lining  membmne  of  the 
hetrt.  the  coronary  valve.  All  the  branches  ^oinins  this  vessel*  excepting  the 
ohliqae  vein  above  mentioned,  are  provided  with  valves. 
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THE  Ljnnphatics  have  derive<l  their  name  from  the  appeftranoe  uf  tliu  tiuiil  con* 
tallied  in  their  interior  {lympha,  water).  Thev  are  oUo  called  afis^ftrhcHtt,  from 
the  property  they  possess  of  absorbing  cert^iin  materials  from  the  tiissues  and  convey- 
ing them  into  the  circulation. 

The  lymphatic  system  includes  not  only  the  lymphatic  vessels  and  the  glands 
throiifrh  which  they  ]»as}«,  but  also  the  lacteal  or  chiflifer>>u.i  ves<el<».  The  lneteal>s 
are  the  lymphatic  vessehj  of  the  tsmall  intestine,  and  difier  ui  no  rc&pect  from  the 
lymphatics  generally,  excepting  that  thej  contain  a  milk-white  fluid,  the  chjfle^  dur* 
ing  the  pmress  of  (lirfostion.  nrnl  eonvey  it  into  the  bliiu-I  tlirough  the  ilmracic  duct. 

The  lymphatics  are  exceedingly  delicate  vessels,  tlie  ecmts  of  which  are  so  trans- 
parent that  the  fluid  they  contain  is  readily  seen  through  them.  They  retain  a 
nearly  uniform  size,  being  interrupted  at  intervals  by  constriction*  which  give  them 
a  knotted  m-  lifmlcd  appearance.  The^^e  erui.-triciiniis  nre  dnc  To  the  ]>n>«ieiiee  of 
valves  in  their  interior.  Lymphatics  have  been  found  in  nearly  every  texture  and 
organ  of  the  body  which  contains  blood- vemels.  Such  non-ramular  structures  as 
cartilage,  the  nails,  cuticle,  and  hair  have  none,  but  with  th^e  exceptions  it  is  prob« 
able  that  eventually  all  pnrts  will  be  found  in  be  permeiited  ]\\  tlu"<e  vessels. 

The  lymphutics  are  arranged  into  a  superticial  and  deep  set.  The  tiupcrBcial 
lyniphstics,  on  the  sar&ce  of  the  body,  are  placed  immediately  beneath  the  integu- 
ment acc(unpanying  the  superficial  veins ;  they  join  the  deep  lymphatics  in  certain 
situations  by  perforating  the  deep  fascia.  In  the  interior  of  the  bo<ly  they  lie  in  the 
submucous  areolar  tisvsue  throughout  the  whole  length  of  the  gastro-puliuouar)'  and 
genito-nrinary  tracts,  and  in  the  subserous  areolar  tissue  in  the  cranial,  thoracic,  and 
abdominal  cavities.  The  method  of  their  origin  has  been  described  ali>ng  with  the 
other  details  of  their  minute  anatomy  (p.  85).  Here  it  will  be  sufficient  to  say  that 
a  plexifonn  network  of  minute  lymphatics  may  be  found  iiaerspei>ed  among  the 
proper  elements  and  blood-vessels  of  the  several  ti  >-ues.  the  ve.s»iels  comjio.^ing  w  hich, 
as  well  as  the  meshes  between  tbcTn.  are  much  larger  than  those  of  the  capillary 
plexus.  From  these  networks  small  vessels  emerge,  which  pss  either  to  a  neigh- 
boring gland  or  to  join  some  larger  lymphatic  trunk.  The  decj)  Ivmphaties.  fewer 
in  number  and  larger  than  tlie  superficial,  accompany  the  deep  blood-vessels.  Tlu  ir 
mo<le  of  origin  is  probably  similai  to  iliaf  <A'  tho  sujierficial  vessels.  Tlif  lytripliat io 
of  any  part  or  organ  exceed  the  veins  in  nnniber,  but  in  si/.c  they  are  hhk  h  -mailer. 
Their  anastomoses  also,  especially  those  of  the  large  trunks,  are  more  f  n Hjiu  nt.  and 
are  effected  by  vessels  equal  in  diameter  to  those  which  they  connect,  the  continu<»UM 
trunk'J  retaiiiinsr  the  srime  diatuett  r. 

'I  he  lymphatic  or  absorbent  glands,  named  also  conf/lobttte  yhnuiif,  are  small 
solid  glandular  bodies  situatcfl  in  the  course  of  the  lyin]iliatic  and  lacteal  vessels. 
They  are  found  in  the  neck  aii<l  on  the  external  parts  of  the  head:  in  the  upjier 
extremity,  in  the  axilla  and  in  front  of  the  elbow;  in  the  lower  extremity,  in  the 
groin  and  popliteal  space,  an<l  in  some  other  .>*uuations.  In  the  abdomen  iliey  are 
found  in  large  numbers  in  the  mesentery  and  along  the  side  of  the  aorta,  vena  cava, 
and  iliac  veiv«<els;  and  in  the  thorax,  in  the  anterior  and  posterior  mediastina.  They 
are  somewhat  flattened  and  of  a  round  or  oval  form.  lu  size  they  vary  from  a  hemp- 
seed  to  an  almond,  and  their  color,  on  .•;eciion,  is  of  a  pinkish-gray  tint,  excepting 
the  bronchial  glands,  which  in  the  .adult  are  mottled  with  black.  [It  is  im|iortant 
that  the  student.  I'V  examination  of  tbe>e  glands  in  his  own  groin,  .should  rmiiliarite 
himself  with  their  normal  size.  In  the  axilla  they  are  not  usuallv  perceptible  at  all, 
unless  enlarged  by  disease]  Each  gland  has  a  layer  or  capsule  of  cellular  tlfsue 
investing  it,  from  which  ]indongations  dip  into  its  .'<ul)stance,  forming  pttrtitions. 
The  lymphatic  and  lacteal  vessels  jiass  through  these  boilies  in  their  passage  to  the 
m 
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thoracic  urnl  lympliatic  ducts.  A  1  vmphutic  or  luottal  vessel  previous  to  entering 
u  gland  divides  into  several  small  branches,  which  are  named  afferent  ventieh.  As 
they  enter,  thrir  external  coat  becomes  continuou.s  with  the  capsule  of  the  gland,  and 
the  V€aiel».  uuu  li  tiiinned  and  consisting  only  of  their  internal  or  endothi  linl  coat, 
puss  into  the  glaml  und  !)raiich  out  upon  and  in  the  tissue  of  the  capsule,  these 
branche-s  opening  into  the  lymph-ainuses  of  the  eland.  From  these  sinuses  tine 
branches  proceed  to  form  a  plexus,  the  vessels  of  which  nnite  to  form  a  single  effer- 
ent vessel,  which  on  emerging  from  the  gland  is  again  invested  with  im  external  coat. 
(Further  details  on  the  minute  anatomy  of  the  lymphatic  vessels  and  glands  will  be 
found  in  the  chapter  on  General  Anatomy.) 

Thoracic  Duct. 

The  Tboraoio  Duct  (Fig.  423)  conveys  the  great  ma.'^s  of  the  l\Tnph  ami  chyle 
into  the  blood.    It  is  the  common  trunk  of  all  the  lymphatic  vessels  of  the  body, 

excepting  tho.se  of  the  right  side  of  the  head,  nock,  and  tlionix,  and  right  upper 
extremity,  the  right  lung,  ripht  ?«if!e  of  thr  hrarf,  and  the  convex  surface  of  the 
liver,  ft  varies  in  length  fruui  Ht'teen  to  eighteen  iuche."*  in  the  adult,  and  extends 
from  the  second  lumbar  vertebra  to  the  root  of  the  neck.  It  commences  in  the 
ahdouicn  by  a  triangidar  dilatation,  the  reccjAacuhim  rhyli  [I'l  s.  rr,,ir  or  cintrru  of 
I\'r(jitct),  which  is  situated  upon  the  front  of  the  bodv  of  the  second  lumbar  vertebra, 
to  the  right  side  and  behind  the  aorta,  by  the  si^e  of  the  right  crus  of  the  dia- 
phragm, it  aseends  into  the  thorax  through  the  aortic  opmiing  in  the  «liaphragm, 
lying  to  the  riulit  of  tlio  aorta  and  is  jdarc!  in  the  posterior  ni»  <lia<rinum  in  fi(»nt 
of  the  vertebral  column,  lying  between  the  aorta  and  vena  azygos  major.  Oppo- 
site the  fourth  dorsal  vertebra  it  ineUnee  Coward  the  left  side  and  ascends  behind  the 
arch  <»f  the  aorta,  on  the  left  side  of  the  cesophagus  and  behind  the  first  portion  of 
the  left  subelavian  artery,  to  the  upper  orifice  of  the  tliorax.  Opposite  the  upper 
border  uf  the  seventh  cervical  vertebra  it  curves  downward  above  the  subclavian 
arterj  and  in  Heoot  of  the  Scalenus  anticus  muscle  so  as  to  form  an  arch,  and  termi- 
nates near  the  angle  of  jiinoUon  of  the  left  internal  jugular  and  subclavian  veins. 
The  tliorneic  duct  at  its  commencomeTit  i-  aKniit  cijuril  in  sizf*  to  the  diameter  of  a 
^oosc-4uiH,  diminishes  considerably  in  it.s  calibre  in  the  middle  of  the  thorax,  and 
IS  again  diUted  just  before  its  termination.  It  is  generally  flexuons  in  its  course, 
and  constricttHl  at  intervals  so  as  to  present  a  varicose  appearance.  The  thoracic 
iluct  jiot  unfrcijuently  diviflcs  in  the  middle  of  its  counse  into  t\>o  luanches  of 
unequal  Mze  which  sijon  reunite,  or  into  several  branches  which  luiui  a  plexiform 
interlacement.  It  occasionally  bifurcates  at  its  upper  part  into  two  branches,  of 
which  the  one  on  tli.'  loft  side  terminates  in  the  usual  manner,  while  that  on 
the  right  opens  into  the  right  subclavian  vein  in  connection  with  the  right  lymph- 
atic duct.  The  thoracic  duct  has  numerous  valves  throughout  its  whole  course,  but 
they  are  more  numerous  in  the  upper  than  in  the  lower  part:  at  its  termination  it 
is  provided  with  a  pair  of  \al\c>-,  the  IVco  Iforders  of  which  arc  turned  toward  the 
vein,  ao  as  to  prevent  the  passage  of  venous  blood  into  the  duct. 

Tribut.^ries. — ^The  thoracic  duct  at  its  commencement  receives  four  or  five  large 
trunks  from  the  abdominal  lymphatic  glands,  and  also  the  trunk  of  the  lacteal  ves- 
sels. Within  the  thorax  it  is  joined  by  the  lynijihatir  vr-<(  l>i  from  the"  left  half  of 
the  wall  of  the  thoracic  cavity,  the  lymphatics  from  the  sternal  and  intercostal 
glands,  those  of  the  left  lung,  )eft  side  of  the  heart,  trachea,  and  cesophagus;  and 
just  before  its  termination  its  receives  the  lymphatics  of  the  left  side  of  the  head 
and  neck  and  left  u|>per  extremity. 

Structure  (Fig.  iio,  p.  8o). — The  thoracic  duct  is  comjKJstni  of  three  coats,  which 
differ  in  some  respects  from  those  of  the  ly  m  phatic  vessels.  The  internal  eoat  consists 
of  a  layer  of  endothelium,  consisting  of  a  single  layer  of  flattenetl  lanceolate  cells 
with  <crrntrd  hrjrders ;  of  a  subendothelial  layer  similar  to  that  found  in  the  arte- 
ries ;  and  an  elastic  fibrous  coat,  the  fibres  of  which  run  in  a  longitudinal  direction. 
The  muldle  eoat  consists  of  a  longitudinal  layer  of  white  ominective  tissue  with 
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elastic  fibres,  external  tu  which  are  uevcral  lauiiiiae  ut°  muscular  tiHsue,  tiiu  libret>  uf 
which  are  for  the  nuNit  part  duqxwed  transTMwly,  but  some  are  oblique  or  longitu- 
dinal and  inteniiixiil  with  elastic 
I  k;.  42S.  fihrr-s.     The  rxicntnl  rmtt  i>  com- 

poseii  of  areolar  tissue,  with  fhiMlic 
fibrea  and  isolated  ftaeiculi  of  mus- 
cular fibres. 

The  Right  Lymphatic  Duct 
is  a  Nhort  trunk,  about  an  inch  in 
length  and  a  line  or  a  line  and  s 
half  in  diameter,  which  receives 
the  lymph  from  the  right  side  of 
the  head  and  neck,  the  right  up- 
per extremity,  the  right  aide  of 
tlu'  tlior:ix,  the  right  luiifi.  and 
right  Hide  uf  the  heart,  and  from 
part  of  Ae  convex  surfiwe  of  the 
liver,  and  terminates  at  the  angle 
of  union  of  the  ri<rht  suhclavian 
and  right  internal  jugular  veins. 
Its  orifice  is  guarded  by  two  semi- 
lunar valven  wliich  prevent  the 
entrance  of  blood  from  the  veins. 

Lymphatics  op  the  Hsao. 

FaOB,  and  NflKSK. 

The  Superficial  Lsrmphatic 
GUuidfi  of  the  Head  ( Fig.  424) 
are  nf  size.  fe\v   in  juiin'ier. 

and  confineil  to  its  |M>.sterior  region. 
They  are  the  orn'vital.  placed  at  the 
back  of  the  head  along  the  attach- 
ment of  the  Occipit<»-fr«>ntaIi>  :  and 
the  ^OBterwr  auricuiar^  near  the 
upper  end  of  the  Btemo-mastoid 
These  glands  are  affected  in  cutap 
nenii«j  eruptions  and  other  dii^easc!* 
of  the  scalp.  In  the  face  the  sujii-r- 
fioial  lymphatic  <;Iands  are  more  nu- 

nicnius:  they  are  the  junotti},  some 
of  wliidi  a\<'  snpcrticini  and  othen* 
deeply  placed  in  the  Huhiitance  of 
the  parotid  gland ;  the  tiffftnitatir. 
situated  iiniler  the  zy^ronia :  tin- 
humif,  on  the  surface  of  the  Bucci- 
nator muscle ;  and  the submaxiltaty, 
the  largest,  beneath  the  body  of  the 

lower  jaw. 

The  Superficial  Lymphatica 
of  the  Head  are  divided  into  an 

anterior  and  a  posterior  ."^et.  which 
follow  the  co)ir«e  of  the  teuiporal  ami  oci  ijiital  vesst  l-.  The  tempor.d  set  accom- 
pauy  the  tcnipoi-al  artery  in  front  of  the  ear  to  the  parotid  hniphalic  gland.«,  from 
which  they  proceed  to  the  lymphatic  glands  of  the  neck.  The  occipitu  set  follow 
tlx-  course  of  the  occipital  artery,  descend  to  the  occipital  and  posterior  auricular 
lymphatic  glands,  and  fix>ui  thence  join  the  cervical  glands. 


Tbe  Tboiacic  nml  Right  Lympliittk  Duel. 
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The  Superficial  Lymphatics  of  the  Face  are  more  numerous  than  those  of 
Ae  head,  and  oommoice  over  its  entire  Bur&ce.   Those  ftom  the  fimntal  region 

accompany  the  frontal  Teasela :  they  then  p<ass  obliquely  across  tho  face,  running 
with  tne  facial  vein,  pass  through  the  buccal  glands  on  the  surface  of  tlie  Bucci- 
nator muscle,  and  join  the  submaxillarv  lymphatic  trlands.  The  latter  receive  the 
lymphatic  vessels  from  the  lips,  and  are  often  found  enlarged  in  cases  of  malignant 
jisease  of  those  parts. 

The  Deep  Lymphaticie  of  Xb»  Face  are  derived  from  the  pituitary  membnme 
cf  the  Doaoi  the  muoooB  membrane  of  the  mouth  and  pharynx,  and  the  contents  oH 
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the  temporal  and  orbital  fossae :  they  accompany  the  branches  of  the  internal  max> 
illarv  artery,  and  terminate  in  the  deep  parotid  and  cervical  lymphatic  glands. 
The  Deep  Lymphatics  of  the  Cranium  consist  of  two  sets,  the  meningeal  and 

cerebral.  The  meningeal  lymphatics  accompany  the  meningeal  vessels,  escape 
through  foramina  at  the  base  of  the  skull,  and  join  the  deep  cervical  lymphatic 
glands.  The  cerebral  lymphatics  are  described  bv  Eshmann  as  being  situated 
betvreen  the  arachnoid  and  pia  mater,  as  well  as  in  tne  choroid  plexuses  of  the  lat- 
erd  ventricles :  they  accompany  the  trunks  of  the  carotid  and  T^tebral  arteries, 
and  probably  pass  through  foramina  at  the  base  of  the  skull,  to  terminate  in  the 
(i<<ep  cervical  glands.  They  have  not  at  present  been  demonstrated  in  the  dura 
Uiati^r  or  in  the  substance  of  the  brain. 

41 
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The  Lymptaaitio  GHuida  of  the  Necdc  are  divided  into  two  sets,  superficial  and 

deep. 

The  superficial  oervioal  erlands  (Fig.  424)  aw  placed  in  the  course  of  the 
Ol^rpil  jugnlar  Teiu  bc't\vtH?ii  the  I'Uitysina  and  deop  fuscia.  Tliev  are  most 
nnnierous  at  the  root  of  tlic  neck,  in  the  trianfrular  interval  bt'tween  tlje  c-la\  ick-, 
the  Stemo-mastoid,  and  the  Trapcziiui,  where  they  are  continuous  with  the  axillary 
gbuids.    A  few  small  glands  are  also  found  on  the  front  and  sides  of  the  larynx. 

The  dMp  cervical  Grlands  ( Fig.  42.'>)  are  numerous  and  of  larse  site ;  they  form 
an  uninterrupted  chain  aloiit:  the  sheath  of  the  carotid  artery  and  internal  jujuilar 
vein,  lying  by  the  side  of  the  pharynx,  oesophagus,  and  trachea,  and  extending 
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from  Ae  bM6  of  the  aknll  to  the  thorax,  where  they  oommunicate  mfk  die  lym* 
pbalio  glands  in  that  cavity. 

The  superficial  and  deep  cervical  lymphatics  are  a  continuation  <»f  those 
already  d«^s«  rit>i  <l  on  the  cranium  and  face.  Alter  iraversiug  the  glanths  in  thoew 
regions  tlu  v  puss  through  the  chain  of  glands  which  lie  along  the  sheatli  of  the 
carotid  ves.'^els,  being  joined  by  th<  l\uiphaties  from  the  phairnx.  a'sophapw*, 
larvnx.  trachea,  and  thyroid  jrhm*!.  At  the  lower  part  of  the  neck,  after  receiving 
some  lymphatics  from  tiie  thora.x,  they  unite  into  a  .single  trunk,  which  temtinatee 
on  the  left  side  in  the  thoracic  duct ;  6n  the  right  side,  in  the  right  lymphatic  duct. 
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LiTMFBATXGB  OF  THB  XJPPBB  EiX3BmiITY. 

Hie  Lymphatio  GHaads  of  tlw  Upper  Bztramity  (Fig.  426)  may  l>e  rob- 
dirided  into  two  seta,  snperficiftl  and  deep. 

The  superficial  lymphatio  erla&ds  are  few  and  of  small  .si/.e.  There  are 
oocasifMoaUy  two  or  three  in  front  of  the  elbow,  and  one  or  two  above  the  internal 
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condyle  of  the  huniMnu,  near  the  basilic  vein.    [These  are  sometimes  enlai^ed  in 

syphilis.] 

The  deep  lymphatic  grlands  arc  also  few  in  number.  In  the  forearm  a  few 
small  ones  are  occasionally  found  in  the  coui-Se  of  tlie  nidial  and  ulnar  vessels  ;  and 
m  die  arm  there  is  a  chun  of  small  glands  along  the  inner  side  of  the  brachial 
atte^. 

The  axillary  glanda  are  of  lar^c  size  and  usually  ten  or  twelve  in  number.  A 

"'triin  of  theso  glands  surround-^  the  axillary  vessels  imbedded  in  a  quanfi'v  lonse 
areolar  tissue :  they  receive  the  iyuiphatiu  Vessels  from  the  arm ;  others  are  di3« 
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persed  in  the  areolar  tissue  of  the  axilla;  t)ic  renininder  aro  arnmg^  in  two  .series^ 
a  small  chain  ninning  along  the  lower  border  of  the  Ptn  ioralis  major  as  far  as  the 
mammary'  glund,  receiving  the  lymphatics  from  the  front  of  the  chest  and  mamma; 
and  others  are  placed  along  tbe  lower  margin  of  the  posterior  wall  of  the  axilla, 
whi(  h  receive  the  lyinplnilica  from  the  integument  of  the  back.  Two  or  three  sub- 
clavian lymphatic  glands  are  plncod  i m in od lately  beneath  the  clavicle;  it  is  f1ii'-ii._'}( 
these  that  the  axillary  and  deep  tervicul  glands  communicate  with  each  other,  in 
malignant  dise^u^es,  tuinois,  or  other  affections  implicating  tbe  upper  part  of  the 
back  and  sliniililfr,  the  front  of  the  clirst  :iiid  innmina.  tho  ujtpcr  part  <if  the  front 
and  side  of  the  abdomen,  or  the  hand,  forearm,  and  arm,  the  axillary  glands  are 
liable  to  be  found  enlaigi  d.  [These  glands  have  assumed  greater  injpt>rtance  with 
the  recent  practice  of  cleaning  out  the  entire  axilla  in  cancer  of  the  breast,  etc.,  and 
should  flMTrflirc  bo  rarefiilly  PxnmiiuMl.] 

Tbe  superficial  lymphatics  of  the  upper  extremity  commence  on  the  tiugers, 
two  vessels  running  along  each  side  of  each  finger,  one  on  the  palmar  and  the  other 
on  the  dorsal  surmce.  Th<»  «  v.w  the  palmar  surface  form  an  arch  in  the  palm  of 
the  hand  from  which  are  (l('ri\  od  two  sots  of  vessels,  which  pas'*  Mp  the  firearm, 
taking  the  course  of  the  subcutaneous  veins-  The  Ivmpbatics  from  the  dorsal  sur- 
face (n  the  lingers  form  a  plexus  on  the  back  of  the  hand,  and,  winding  around  the 
inner  and  outer  bonlers  of  the  forearm,  unite  with  those  in  front.  Those  from  the 
inner  border  of  the  hand  accompany  the  ulnar  veins  along  the  inner  •'idc  of  the 
forearm  to  the  bend  of  the  elbow,  where  they  join  with  some  lymphatics  fnun  the 
outer  side  of  the  forearm ;  they  then  follow  the  course  of  the  basilic  vein,  oom- 
municato  with  the  glands  immcdiafi  ly  above  the  elbow,  and  terminate  in  the  axil- 
lary glands,  joining  with  the  deep  lymphatics.  The  stiporficial  lymphatics  from  the 
outer  and  back  part  of  the  hand  accompany  the  radial  veins  to  the  bend  of  the 
«lbow.  They  are  less  numerous  than  the  preceding.  At  the  bend  of  the  elbow  the 
greater  ninnbor  join  the  lia^ilic  gmnp;  the  rc^t  ascend  with  tlio  copbalic  vein  on 
the  outer  side  of  the  arm,  some  crossing  the  upper  part  of  the  Biceps  oldi(juely.  to 
terminate  in  the  axillary  glands,  while  one  or  two  accompany  the  cephalic  vein  in 
the  cellular  interval  between  the  Pectoralis  major  and  Deltoid  and  enter  the  sob- 
davian  IvnivliMtii"  ^'Innd?. 

The  deep  lymphatics  of  the  upper  extremity  accompny  the  deep  blood-vessels. 
In  the  forearm  they  oonsist  of  four  sets,  corresponding  with  the  radial,  ulnar,  and 
interosseous  arteriee;  th^  paw  through  the  glands  occasionally  found  in  the  course 
of  those  vessels,  find  comnmnicafe  at  internals  \s iili  the  siipcrricial  Ivnij.hatics.  In 
their  course  upward  .some  of  them  pass  through  the  glands  which  lie  uiwn  the  bra- 
chial artery ;  th^  then  enter  the  axilUuy  and  subclavian  glands,  ana  at  tbe  root 
of  the  necic  terminate  on  the  1<^  side  in  the  thoracic  duct,  and  on  the  right  aide  in 
the  right  lymphatic  duct. 

Lymphatics  op  the  Lower  Extremity. 

The  Lymphatic  (ilajids  of  the  Lower  Extremity  may  be  subdivided  into  two 
sets,  superficial  and  deep ;  the  former  are  confined  to  the  inguinal  region. 

The  superficial  inguinal  glands,  placed  iiumediately  beneath  the  integument, 
are  of  large  size  and  vary  from  eiirht  tn  ten  in  number.  They  are  divisible  into 
two  group:  a  mjwrior,  dis|)osed  irregularly  along  Poupart's  ligament,  which  receive 
the  lymphatic  vessels  from  the  integument  of  die  scrotum,  penis  [labia  majora  mid 
minora  and  clitoris],  parietes  of  ihc  alulunicn.  perineal  and  ;:liifcal  ngion.H.  and  the 
mucous  membrane  of  the  urethra  ;  and  an  inferior  group,  which  surrc»und  the  saphe- 
nous opening  in  the  fascia  lata,  a  few  being  sometimes  continued  along  the  saphenous 
vein  to  a  variable  extent.  The  latt^>r  receive  the  superficial  lymphatic  ve.s.<el»  from 
the  lower  extremity.  Tln  se  gland*  frefpictitly  become  enlarged  in  dix  .i-sc-  impli- 
catiug  the  parts  from  which  their  lymphatics  originate.  [It  is  very  important  to 
distinguish  the  two  sets  accurately,  as  enlargement  of  one  set  or  <^  the  other  poinla 
to  wlwUy  different  sources  and  regions  of  disease.]  Thtu  in  malignant  or  sypUlttie 
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•ffectkms  of  the  prepuce  and  penis  or  of 

the  labia  majora  in  the  female^  in  oanoer 

scroti,  in  abscess  in  the  perineum,  or  in 
anj  other  di^sease  affecting  the  integument 
and  snperfidal  stractares  in  thoee  parts 
or  the  subumbilical  part  of  the  abdominal 
wall  or  gluteal  rejjion,  the  upper  chain  of 

jrlands  is  almost  invariably  enlarged,  the 
ower  ohain  being  implicated  in  diseases 
affecting  the  Imwcp  lirab. 

The  deep  lymphatic  erlands  are  the 
anterior,  tibial,  ^plueul,  deep  inguinal, 
gluteal,  and  ischiatie. 

The  anterior  tibial  g'land  is  not  con- 
stant in  its  existence,  it  is  generuUv  found 
by  the  side  of  the  anterior  tibial  artery 
upon  the  interossi-ous  membrane  at  tM 
up|>er  part  of  the  leg.  Occasionally,  two 
glands  are  found  in  thi.s  situation. 

The  deep  popliteal  erlands,  four  or 
fire  in  number,  are  of  small  size;  they 
surround  the  |w])liteal  vessels,  imheddtil 
in  the  cellular  tissue  and  lat  of  the  pop- 
liteal space. 

The  deep  ingxiinal  fflan<iB  are  placed 
beneath  the  deep  fascia  around  the  femoral 
artery  and  vein.  They  arc  of  small  size, 
and  oommunicate  with  the  superficial  in> 
guinal  glands  through  the  saphenous 
opening. 

The  gluteal  and  ischiatie  glanda  ai-e 
placed,  the  former  above,  the  latter  bdow, 
the  I'yrifoniiis  muscle,  resting  on  their  cor- 
responding vessels  as  they  pa^is  through  the 
great  sacro-sciatic  foramen. 

The  Lymphatics  of  tikS  Lower  Ex- 
tremity, like  the  veins,  may  be  divided 
into  two  sets,  superficial  and  deep. 

The  saperfleial  Isrmphatios  are  placed 
beneath  the  integument  in  the  superficial 
fascia,  imd  are  divisi)»|<'  into  two  groups: 
an  internal  group,  which  follow  the  course 
of  the  internal  saphenous  vein ;  and 'an  ex- 
ternal  group,  whi<-h  accompany  the  external 
8aj)lienous.  The  infermil  (^-ou/i,  the  larger, 
commence  on  the  inner  side  and  dorsum 
of  the  fiwt;  they  pass,  some  in  fW>nt  and 
some  behind  the  inner  ankle,  run  up  the 
leg  with  the  internal  saphenous  vein,  pass 
with  it  behind  the  inner  condyle  of  the 
femur,  and  accompany  it  to  the  groin, 
where  they  terminate  in  the  Lrroup  of  in- 
guinal glands  which  surround  the  saphe> 
nous  opening.  Some  of  the  efferent  ves- 
sels from  these  glands  pierce  the  cribri- 
form fascia  ami  >lu'ath  of  the  femoral  ves- 
sels, and  terminate  in  a  lymphatic  gland 


FIS.42T.  The  suiKTficiH)  I.vmphaiicsAlldOlandl 

of  the  Lower  £xUvnUt]r. 


Digitizoa  by  C3t.)0^lc 


646 


THE  LYMPHATICS, 


contained  in  the  femoral  canal,  thus  establishing  a  comnQnicadoii  between  the  lymph- 
atics of  the  lower  extremity  and  those  of  the  trunk  ;  othfrs  pierce  the  fa^jcia  lata  and 
join  the  deep  inguinal  glands.  The  external  group  arise  from  the  outer  side  of  the 
foot,  siscend  in  front  of  the  leg,  and,  just  l)elow  the  knee,  cross  the  tihia  from  with- 
out inward,  to  join  the  lymphatics  on  the  inner  side  of  the  thigh.  Others  commeiice 
on  the  outer  side  of  the  font,  jmss  hfhind  the  nutor  niallenlu!;.  nnd  accnniprinv  tlie 
external  saphenous  vein  aiong  tlic  hack  of  the  leg,  where  thej  enter.thc  popliteal 
glands. 

The  deep  lymphatics  nf  tlie  lower  extremity  are  few  in  number  and  accompany 
the  iiir])  blood-ve>st.ls.  In  the  leg  tliev  consist  of  three  sets,  the  anterior  tibial, 
pei-oneal,  and  posterior  tibial,  which  accompany  the  coiTesponding  blood-vessels,  two 
or  three  to  eneii  artery;  they  ascend  with  the  blood-Tesseu  and  enter  the  lymphatic 
datids  in  the  popliteal  space;  the  dferent  vessels  from  these  glands  accompany  the 
lemoral  vein  and  jf)in  the  deep  inguinal  glands:  from  those  the  vessels  pass  beneath 
Poupart'ii  ligament  and  communicate  with  the  chain  of  glands  surrounding  the  exter- 
nal iliac  vessels. 

The  deep  lymphatics  of  the  gluteal  and  ischiatic  regions  follow  the  course  of 
the  blood-vessels,  and  join  the  gluteal  and  ischiatic  glands  at  the  great  sacro* 

sciatic  foramen. 

Lymphatics  of  tub  Pblw  and  Abdomen. 

Tlie  Deep  Lsonphatdc  Glands  in  tiie  Pelvis  are  the  external  iliac,  the  internal 
iliao,  and  the  sacral.    Those  of  the  abdomen  are  the  lumbar  glands. 

Tlie  external  iliac  g-lands  form  an  uninterrupted  chniii  round  the  ortoninl  iliac 
vessels,  three  being  placed  round  the  commencement  of  the  vessels  just  behind  the 
crura]  arch.  They  communicate  below  with  the  femoral  lymphatics  and  above  with 
the  lumbar  glands. 

The  internal  iliac  glands  «nrmnnd  the  intonial  iliac  vessels;  they  receive  the 
lymphatics  corresponding  to  the  brancjies  of  the  internal  iliac  artery  and  cuinmum- 
oite  with  the  lumbar  ^ands. 

The  eaoral  glands  occupy  the  sides  of  the  anterior  surface  of  the  sacnim,  some 
Keirifr  situated  in  the  meso-rc<-tal  fold.  These  ruid  the  internal  iliac  glands  are  affected 
in  malignant  disease  of  the  bladder,  rectum,  or  uterus. 

The  lumbar  yUmds  are  very  numerous ;  they  are  sitnated  on  the  front  of  the 
lumbar  vertebne,  surrounding  the  common  iliac  vessels,  the  aorta,  and  vena  cava ; 
they  receive  the  lymphatic  vess^cl?  from  the  lower  extremities?  nnd  |)elvis,  as  well  as 
from  the  tcstei>  and  some  of  the  abdominal  viscera;  the  efferent  vessels  from  these 
^ands  unite  into  a  few  large  tmnks,  which,  with  the  lacteals,  form  the  ecHnmenee- 
ment  of  the  thorn<  i<'  diu  f .  Tn  udditinti  to  these  there  nre  n  few  email  lateral  lumbar 
glands  which  lie  between  the  tninsverse  processes  of  the  vertebra?,  behind  the  I'sojis 
muscle,  and  receive  lymphatics  from  the  back.  In  some  ca.ses  of  malignant  <lisease 
these  glands  become  enormously  enlar|red,  completely  surrounding  the  aorta  and 
vrnn  cava,  and  otnu^ioniilly  ;.Mi'atly  contrnrtinir  tlu-  c'^dilire  of  t]io>e  s  fssds.  In  uU 
cases  of  malignant  dbease  of  the  testis  and  in  malignant  disease  of  the  lower  limb, 
before  any  openition  is  attempted,  careful  examination  of  the  abdomen  should  be 
made  in  order  to  ascertain  if  any  enlargement  exists;  and  if  any  should  be  delected 
all  fipenifive  ntonsures  should  be  avoided  as  fniitless. 

The  LymphaticB  of  the  Pelvis  and  Abdomen  may  he  divided  into  two  sets, 
superficial  and  deep. 

The  euperflcial  lymphatics  of  the  -walls  of  the  abdomen  and  pelvis  follow 
the  coin'>^c  of  the  'iTipcrfieial  blood-ves-sels.  Tho^p  derived  from  the  inte<riimcnt  nf 
the  lower  part  of  the  abdomen  below  the  umbilicus  follow  the  course  of  the  super- 
ficial epigastric  vessels,  and  converge  to  the  superior  group  of  the  superficial 
inguinal  glands;  the  deep  set  accompany  the  deep  epigastric  ves.sels  and  commu- 
nicate with  the  external  iliac  glands.  The  superficial  lymphatics  from  the  si«U-  of 
the  lumbal"  jjurt  of  the  abdominal  wall  wind  round  the  crest  of  the  ilium,  accom- 
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panying  the  superficial  circumflex  iliac  vessels,  to  join  the  superior  group  of  the 
superficial  inguinal  glands;  the  greater  number,  however,  run  backward  along  with 
the  ilio-lurabar  and  lumbar  vessels,  to  join  the  lateral  lumbar  glands. 

The  superficial  Ijrmphatics  of  the  grluteal  region  turn  horizontally  round 
the  outer  side  of  the  nates  and  join  the  superficial  inguinal  glands. 


Fig.  428. 


The  Dif  p  I.}'nipliiitic  Vebt^els  nud  Olandx  of  th«>  AMoinen  and  Pelvis, 


The  superficial  lymphatics  of  the  scrotum  and  perineum  follow  the  course 
of  the  external  pudic  vessels  and  tenninate  in  the  superficial  inguinal  glands. 

The  superficial  lymphatics  of  the  penis  occupy  the  sides  and  dorsum  of  the 
organ,  the  latter  receiving  the  lymphatics  from  the  skin  covering  the  glans  penis; 
they  all  converge  to  the  upper  chain  of  the  superficial  inguinal  glands.  The  deep 
lymphatic  vessels  of  the  penis  follow  the  coui"se  of  the  internal  pudic  vessels  and 
join  the  internal  iliac  glands. 

I 
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In  the  female  the  Ivmpliiitic  vessels  of  the  mucous  meinhrane  of  the  labift^ 
nymphte,  and  clitoris  tiriuinate  in  the  upper  chain  of  the  inguinal  giands. 

The  deep  lymphatics  of  ^e  pelvis  ajid  abdomen  take  the  course  of  the 
principal  blood-vessels.  Those  of  the  pai  it  tes  of  the  pelvis,  which  accompanj  the 
gluteal,  ischiatic,  and  obtttrator  vessels,  follow  the  ooiineof  the  internal  iliaemrterf, 
and  ultimately  join  the  lumbar  lYin{>haties. 

The  efferent  vessels  from  the  inguinal  glands  enter  the  pelvis  bcmeath  Poupart*B 
ligament,  where  they  lie  in  close  relation  with  the  femoral  vein ;  tbev  then  pasa 
through  the  chain  oi  glaiuls  surrounding  the  external  iliac  vo««els.  and  finally  ter- 
minate in  the  lumbar  glands.  They  receive  the  deep  epigastric  and  circumflex  iliac 
lymphatics. 

The  lymphatic»s  of  the  bladder  arise  from  the  entire  sttr&oe  of  the  organ 
the  greater  number  run  beneath  the  [H>riioneum  on  its  pnstorior  surface,  and,  after 
passing  through  the  lymphatic  glands  in  that  situation,  join  with  the  lymphatics 
from  uie  prostate  and  veeiculae  seminales  and  enter  the  internal  iliac  glands. 

The  lymphatics  of  the  rectum  are  of  large  size ;  after  passing  through  some 
small  glands  that  lie  ttpon  its  outer  wall  and  in  the  mesorectum  they  pass  to  the 
sacral  gluuds. 

The  lymphatics  of  the  uterus  consist  of  two  sets,  superficial  and  deep,  the 
former  being  placed  betieath  the  peritoneum,  the  latter  in  the  substance  of  the 
organ.  The  lymphatics  of  the  cervix  uteri,  together  with  those  from  the  vagina, 
enter  the  internal  iliac  and  sacral  glands ;  those  from  the  body  and  fundus  of  the 
utems  pass  outward  in  the  broad  ligaments,  and,  being  joined  by  the  lymphatica 
from  the  ovaries,  broad  ligaments,  and  Fallnpian  tubes,  ascend  with  the  ovarian 
vessels  to  open  into  the  lumbar  glands.  In  tlie  unimpregnated  uterus  they  are 
•mall,  but  during  gestation  they  become  very  greatly  enlarged. 

The  lynqiliaticw  of  fhe  testicle  consist  of  two  sets,  sujierficial  and  deep :  the 
former  eornmenceon  the  surface  of  the  tunica  vaginalis,  the  latter  in  the  eyr  lidy- 
mis  and  body  of  the  testis.  They  form  sevtrul  large  trunks,  which  ascend  with 
tbe  spermatic  cord,  and,  aeeompa'nying  the  spennatic  vessels  into  the  abdomen, 
open  into  the  lumbar  glands,  hence  the  enlai^ment  of  these  glands  in  malignant 
dmoBfif  of  the  testis. 

The  l3nnphatics  of  the  kidney  arise  on  the  surface  and  also  in  the  interior  of 
the  organ ;  they  join  at  the  hilum,  and,  after  receiving  tbe  lymphatic  vessels  from 
the  ureter  and  suprarenal  eajisulcs,  open  into  the  lumbar  glands. 

Tbe  lymphatics  of  the  liver  are  divisilrle  into  two  netf.  suprrfioial  and  dcfp. 
The  turuicr  ari.sc  in  the  s5ub})eritoneal  areolar  tissue  over  the  entire  surface  uf  the 
organ.  Those  on  the  conve.x  surface  may  he  divided  into  four  groups:  1.  those 
whii  b  pa.ss  from  behind  forward,  cunsisting  of  three  or  fnur  branches,  which  ascend 
in  the  longitudinal  ligament  and  unite  to  form  a  single  tnmk,  which  passes  up 
between  the  fibres  of  the  diaphragm,  behind  the  ensifbrm  cartilage,  to  enter  the 
anterior  mediastinal  glands,  and  finally  ascends  to  the  root  of  the  neck,  to  tenni- 
nate  in  the  riglit  lympliatic  duet  ;  2.  anotbcr  group,  wliieb  also  inrline  frnin  beliiiid 
forward,  are  retiecicd  over  the  anterior  margin  of  the  liver  to  its  under  surface,  and 
from  thence  pass  along  the  longitadinal  fissure  to  the  glands  in  the  giuttro-hepatie 
Qmentum;  8,  a  third  group  incline  outward  to  the  right  lateral  ligament,  and,  onit- 
ing  into  one  or  two  large  trunks,  pierce  tbe  iliapliragni,  and  run  along  its  upptr 
surface  to  enter  the  anterior  mediastinal  glands;  or,  instead  of  entering  the  thorax, 
turn  inward  across  the  cms  of  the  diaphrngm  and  open  into  the  commencement  of 
the  thoracic  duct;  4,  the  fourth  group  incline  outward  from  the  surface  of  the  left 
lobe  of  tbe  liver  to  the  left  lateral  ligament,  pierrp  the  diaphn^m,  and,  passing 
forward,  terminate  in  the  glands  in  the  antenor  mediastinum. 

The  tuperficial  lympheSin  on  the  under  »u$faee  ef  the  Iwer  are  divided  into 
tliree  sets  :  1.  tbose  on  the  right  si<le  of  tlie  gall-bladcler  enter  the  lumbar  glands; 
2,  those  surrounding  the  gall-bladder  fnrm  a  rt  inarkable  plexus:  they  accompany 
the  hepatic  vessels  and  open  into  the  ghuid»  m  the  gastro-hepatic  omentum  ;  3,  those 

*  Cumow  ktatei  thfti  Uiejr  are  confioed  to  ifae  bue  of  tbe  organ. 
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on  the  left  of  the  gnll-lilaiMor  pa.<^  to  the  oesophageal  glands  and  to  the  glands  which 
are  situated  along  the  lesser  curvatnre  of  the  stomach. 

The  deep  lymphatics  accompany  the  braucheri  of  the  portal  vein  and  the  hej)atic 
artery  and  duct  through  the  substance  of  the  liver;  passing  out  at  the  transverse 
fissure,  they  enter  the  lyinplmtie  tilaiuls  along  the  lesser  curvature  of  the  stoniaeh 
and  behind  the  pancreas,  or  join  with  one  of  the  lacteal  vessels  previous  to  its  ter- 
mination in  the  thoracic  duct. 

The  lymphatic  gilaiida  of  the  sfcomaoh  are  of  small  sixe ;  they  are  placed  along 
the  lesser  ati<I  ^renter  curvatures,  some  within  the  gastro^plenic  omentum}  whilst 
others  surround  the  cardiac  and  pyloric  orifices. 

The  lympbatioB  of  fhe  sixmiaob  consist  of  two  sets,  superfidal  and  deep,  the 
former  originating  in  the  subserous,  and  the  latter  in  the  submucous^oat.  They 
follow  the  course  of  the  blood- vessels,  and  mny  cnnfeqtiently  be  armnged  into  three 
groups.  The  first  group  accompany  the  gastric  vessei.s  along  the  lesser  curvature, 
receiving  branches  from  both  sur&ces  of  uie  organ,  and  pass  to  ^e  glands  around 
the  pylorus.  The  second  group  pass  firom  the  great  end  of  the  stomach,  accompany- 
ing the  vasa  brevia,  and  enter  the  splenic  lymphatic  glands.  The  thirrl  qroup  run 
along  the  greater  curvature  with  the  right  giistro-epiploic  vessels,  and  terminate  at 
the  root  of  the  mesentery  in  one  of  the  principal  laeteal  vessels. 

The  lymphatic  glands  of  the  spleen  occ  upy  the  hihim.  Its  lymphatic  vesaeh 
consist  nf  two  sets.  su|>erficial  and  deep;  the  former  are  |)hieed  beneath  its  peritoneal 
covering,  the  latter  in  the  substance  of  the  organ:  tiiey  accompany  the  blood-vessels, 
passing  through  a  series  of  small  glands,  and  after  reoMving  the  lymphatics  from 
the  pancreas  ultimately  pass  into  the  thoracic  duct. 

The  Lymphatic  System  of  thb  Intestines. 

The  lymphatic  glands  of  the  small  inteatine  are  ]>lace<l  between  tlie  layers 
of  the  mesentery,  occupying  the  meshes  formed  by  the  superior  mesenteric  vessels, 
and  hence  caUed  nMMMntaiio  fflaoda.  They  \  ary  in  number  firom  a  hundred  to  a 
hundred  and  fifty,  and  in  ttie  fipcnn  that  of  a  pea  to  that  of  a  small  almond.  These 
glands  are  most  numerouf  »nd  largest  above  near  the  (luoch  rium.  nnd  below  opposite 
the  termination  of  the  ileum  in  the  colon.  This  latter  group  becomes  enlarged  and 
infiltrated  with  deposit  in  cases  of  fever  accompanied  with  ulceration  of  the  intestines. 

The  lymphatic  glands  of  the  large  intestine  are  much  less  numerous  tlian  the 
mesenteric  glands;  they  are  situated  along  the  vascular  arches  formed  by  the  arteries 
previous  to  their  distribution,  ami  even  sometimes  upon  the  inlestinc  it.self.  They 
are  fewest  in  number  along  the  transverse  colon,  where  they  form  an  uninterrupted 
chain  with  the  mesenteric  irlamls. 

Tlie  lymphatics  of  the  small  intestine  are  called  lacteals,  from  the  milk-white 
fluid  they  usually  contain.  They  consist  of  two  sets,  superficial  and  deep:  the  former 
lie  between  the  layers  of  the  muscular  coat  and  between  the  mu.scular  and  peritoneal 
coats,  taking  a  longitudinal  (nurse  aloni:  the  outer  side  of  the  intestine;  the  latter 
occupy  the  submucous  tissue,  and  course  transversely  around  the  intestine,  accom- 
panied by  the  branches  of  the  mesenteric  vessels :  they  pass  between  die  layers  of 
the  mesentery,  enter  the  mesenteric  glands,  and  findly  unite  to  form  two  or  three 
largo  trunks  wliieh  terminate  in  tlir  thoracic  duct. 

The  lymphatics  of  the  large  intestine  consist  of  two  sets :  those  of  the  ca>cum, 
ascending  and  transverse  colon,  which,  after  passing  through  their  proper  glands, 
enter  the  mesenteric  glands;  and  those  of  the  descending  colon  and  rectum,  which 
pass  to  the  lumbar  glands. 

The  LYaiPHATros,  of  the  Thohax. 

The  deep  lymphatic  glands  of  the  thorax  are  the  intercostal,  internal  mam- 
mal^, anterior  mediastinal,  an^  posterior  mediastinal. 

The  intarooatal  flrlanda  are  small,  irregular  in  number,  and  situated  on  each 
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side  of  the  spine  nenr  the  costo-vertebral  articulationB^  some  being  placed  bctwaen 

the  two  planes  of  Tntorcn^tal  niiisclc?. 

The  internal  mammary  glands  are  placed  at  the  anterior  extremity  of  each 
interoostal  si>:u  e  )  y  the  side  of  the  internal  mammary  vessels.  « 

The  anterior  mediastilial  glMUli  are  placed  in  the  loo.se  areolar  tissue  of  the 
anterior  mediastinnin,  some  Iving  upon  the  Oiaphrafrm  in  front  of  the  pericardiam, 
and  others  around  the  great  vessels  at  the  ba«e  of  the  heart. 

The  posterior  mediaethial  gtanda  are  situated  in  the  areolar  tissue  in  the  poste- 
rior mediastinum,  forming  a  continuous  chain  by  the  side  of  the  aorta  and  oesopha- 
gus :  thev  communicate  on  each  side  with  the  intercostal,  below  with  the  lumbar, 
and  above  with  the  deep  cervical  glands. 

The  enperfloial  IsrmphatiGS  of  lihe  fWmt  of  the  thorax  nin  acras.4  the  great 
Pectoral  muscle,  and  thoi^e  on  tlif  l^ack  part  of  this  cavity  lie  upon  the  Trapc/iu? 
and  Lati.s.simus  dorsi ;  they  all  converge  to  the  axillary  glands,  llie  lymphatics 
from  the  greater  part  of  the  mammary  gland  pass  outward  to  the  lower  border  of  the 
Peetoralis  major  muscle,  where  they  enter  a  chain  of  small  glands  8ituate<l  in  the 
axillary  space  along  the  lower  ijorder  ()f  its  anterior  boniirlarv.  Rtniio  few  Ivni- 
phatics  from  the  inner  side  of  the  mamnmry  gland  pass  through  the  intercostal 
spaces  to  reach  the  anterior  mediastinal  glands. 

The  deep  lympliaticMi  of  tiie  thorax  are  the  intercostal,  internal  mammaij,  and 
diaplmigroatic. 

The  intercostal  lymphatios  follow  the  course  of  the  intercostal  vessels,  receiv- 
ing lymphatics  from  the  interoostal  muscles  and  pleura;  they  pass  backward  to  the 
spine,  and  nnite  with  lymphatics  from  the  back  part  of  the  thorax  and  spinal  canal. 
After  traversing  the  interoostal  glands  they  incline  down  the  spine  and  terminate  in 

the  thoracic  duct. 

The  internal  mammaiy  lympbatios  fellow  the  course  of  the  internal  mammary 

vessels:  thev  commence  in  the  muscles  of  the  abdomen  above  the  umbilicus,  com- 
mnnieatinp;  with  the  epiga.stric  lymphatics,  ascend  hctween  the  fibres  of  the  Dia- 
phragm at  its  attachment  to  the  ensiform  appendix,  and  in  their  course  behind  the 
COStM  cartilages  are  joined  by  the  intercostal  lymphatics;  tin y  t<>nninate  on  the 
riflht  ^iilt.'  in  the  ri<.'hf  Ivmr  h  itii  iln'  *   rn  the  left  side  in  tlic  lliiiraric  durt. 

The  l3rmphatic8  of  the  Diaphragm  follow  the  course  of  their  corresponding 
vessels,  and  terminate,  some  in  front  in  the  anterior  mediastinal  and  hntemat  mam* 
mary  glands,  some  behind  in  the  intercostal  and  posterior  mediastinal  lymphatics. 

The  bronchial  glands  arc  sifnated  around  tin-  hifurratinn  if  -he  tvarln-a  uTn!  vmm(s 
of  the  lungs.  They  are  ten  or  twelve  in  number,  the  largt>.-*t  bi-ing  placed  o].j,n<ite 
the  bifareation  fsi  the  trachea,  the  smallest  round  the  bronchi,  and  their  )>rimury 
divisions  for  some  little  distance  within  the  substance  of  the  lungs.  In  infiincy 
thcv  present  th»'  ^nme  appearance  as  lymphatic  irltinds  in  otlu  r  situations;  in  the 
adult  they  a>.sun»e  a  brownish  tinge,  an(i  in  old  age  a  deep-black  color.  Occasionally 
they  become  sufficiently  enlai^ed  to  compress  and  narrow  the  canal  of  the  bronchi, 
and  they  are  often  the  seat  of  tubercle  or  cretaceous  deposits. 

The  lymphatics  of  the  lung^  consist  of  two  st't«.  superficial  and  deep:  the  former 
are  place«l  beneath  the  pleura,  forming  u  nnnutc  plexus  which  covers  the  outer  .sur- 
&ce  of  the  lung:  the  latter  aeoompany  the  blood-yessels  and  run  along  the  bronchi: 
they  botli  t<-niiinate  at  the  root  of  the  lungs  in  the  bronchinl  glands.  The  cfforcnt 
vessels  from  tliPf^o  ;:lnnds.  two  or  three  in  number,  a.scend  upon  the  trachea  to  the 
root  of  the  neck,  traverse  the  tracheal  and  oesophageal  glands,  and  tcnuinate  on  the 
let!  ^ide  in  the  thoracic  duct  and  on  the  right  side  in  the  right  lymphatic  duct. 

The  cardiac  lymphatics  mnsist  of  two  sets,  htijicrficial  and  ilctMi:  tho  rormrr 
arise  in  the  subserous  anH)iar  tissue  of  the  surface,  and  the  latter  in  the  deeper  tis- 
sues of  the  heart.  They  follow  the  course  of  the  coronary  vessels  :  tboee  of  tne  right 
side  unite  into  a  trunk  at  the  root  of  the  aorta,  which,  ascending  across  the  arch  of 
thnt  vrssf'l.  pa-"-rs'  hadvivard  to  the  trachea,  upon  •which  it  n-ccnd^.  to  trmiinate  at 
the  root  of  the  neck  in  the  right  lymphatic  diu  t.  TluKse  of  the  It  lt  side  ui»;te  into 
a  sin^e  ressel  st  the  base  of  the  heart,  which,  ]>assing  along  the  pulmonary  artery 
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and  tniv*M  sinir  s(  »ine  p:1nn<ia  at  tbe  root  of  the  aorta,  asoendB  on  the  trachea  to  tennU 

nate  in  the  tiioracic  duct. 

The  thymic  lymphatics  arise  from  the  spinal  surface  of  the  thymus  gland  aud 
tormiDate  on  each  .side  in  tlie  internal  jugular  vt  ins. 

The  thjrroid  lymphatica  arist^  from  «'itla"r  lateral  lol/e  (if  this  or^n  :  thov  can- 
verge  to  form  a  short  trunk,  which  terminates  ou  the  right  side  in  the  right  Ij^m- 
phfltie  duet,  on  the  left  nde  in  the  dioracic  duet. 

TIm  lympliatiCBOf  the  qwophogtlB  form  a  plexus  around  that  tube,  traver^  the 
glands  in  the  posterior  mediastinum,  and,  after  communicating  with  the  pulmonary 
lymphatic  vesisels  near  the  roots  of  the  lungs,  terminate  in  the  thoracic  duct. 
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THE  Nervous  System  i?  romposeil — 1.  of  a  seric?  of  larfre  centres  of  iiprvp-nat- 
ter,  called,  collectively,  the  cerebro-gpmat  cvntrc  or  axi9  ;  2,  of  smaller  centres, 
tdnned  ganglia;  3,  of  nervetj  oonnectea  eidi^  with  the  onebro^piiial  axis  or  the 
ganglia ;  and  4,  of  certain  modifications  of  the  pwipheral  tenninatiom  of  the  nerves 
forming  the  ortr^ni^  <>f  rlu-  external  senses. 

The  Cerebro-spmal  Centre  consists  of  two  parts,  the  spinal  cord  and  the  enceph> 
alon :  the  latter  may  be  subdivided  into  die  cerebrum,  the  o»ebellamf  the  pons 
Varolii,  and  the  medulla  oblongata. 

THE  SPINAL  CORD  AND  ITS  MSMBSAIVBS. 

DiaseetioH. — To  dissect  the  cord  and  it»  membranes  it  will  be  necesKarv  to  lay  open  the  whole 
length  of  the  spinal  ouiml.  For  this  purpose  the  muscles  must  be  separated  from  the  vertebral 
erooves,  so  a^  to  exposf  the  sjiimms  jirm  i'SMcs  and  laminte  of  thf  vt  iti-tiia*,  and  tJu-  luttor  inwt 
be  sawn  through  on  ea«h  siiie,  close  to  the  roots  of  the  transverse  processes,  from  tho  third  or 
ftnurlli  cen'ical  vertebra  above  to  the  ■aemin  below.  The  vertebral  ardiea  having  been  distanced 
by  means  of  a  chiml  and  the  tepante  fiRupnentfl  removed,  the  dura  mater  will  be  exposed,  cov- 
ered by  a  plozua  of  Tuu  end  •  quantitj  of  loose  areolar  ttasnet  often  infiltrated  with  serous  fiuid. 
The  nrehea  of  tb«  upper  vertebne  ere  best  dMML  hf  meua  of  a  atroog  pair  of  euttiiig  bone- 
foroepe. 

MUMBRAiqW  OF  IBB  OOBD. 

The  membranes  which  envdop  the  spins!  cord  are  three  in  nnmbo*.   The  most 

external  is  the  dura  mater,  a  strong  librous  membrane  inrhich  forms  a  loose  sheath 
arnniul  the  cord.  The  most  internal  is  the^wi  mftter,  u  rcllulo-vapculnr  nifnibrane 
which  closely  invests  the  entire  surface  of  the  cord.  Between  the  two  is  the 
araehnmd  membrane,  an  intermediate  stmetare  which  envelops  the  cord  and 
is  connected  to  the  pia  mater  by  slender  fibuuents  of  connective  ti.ssue. 

Tlir  Dtira  Mater  of  the  cord,  continuotis  with  that  which  iiivc«t?  the  brain.  {•«  a 
loose  sheath  which  surrounds  the  cord,  and  is  separated  from  the  bony  wails  of  the 
Spinal  eana]  by  a  quantity  of  loose  areolar  adipose  tissue  and  a  plexus  of  veins.  It 
is  attached  to  the  circumference  of  the  foramen  magnum  and  to  the  posterior  com- 
mon li^rnment  throtighout  the  whole  length  of  the  Fpiiinl  canal  by  fibrouss  slips,  and 
exteud.s  below  a.s  far  as  the  top  of  the  sacrum ;  but  beyond  this  point  it  is  iuiper- 
vious^  being  continued  in  the  form  of  a  slender  cord  to  the  back  of  the  coot^x, 
vvhciv  it  blends  with  tlio  periosteum.  Tliis  slu-ath  is  much  lar^'er  than  is  iu'ce><ary 
for  its  contents,  and  its  size  is  greater  in  the  cervical  and  lumbar  regions  than  in  the 
dorsal.  Its  inner  surface  is  smooth,  covered  by  a  layer  of  polygonal  cells ;  and  on 
each  side  may  be  seen  the  double  openings  which  tmnsmit  oie  two  roots  of  the  cor- 
respiiiiiliiiLr  spinal  nervp,  the  fibrous  lavt-r  of  the  d-irn  niiitcr  ln-ing  continued  in  the 
form  of  a  tubular  prolongation  on  them  as  they  it^sue  ii\>\n  thej*e  apertures.  These 
prolouj^atiims  of  the  dura  mater  are  short  in  the  upper  part  of  the  spine,  but  become 
eradually  longer  below,  forming  a  number  of  tubes  of  fibrous  membtane  which  eoelose 
the  f»n(Til  nprvp«»  fin<l  :irf»  contained  in  the  spinal  canal. 

The  chief  peculiarities  of  the  dura  mater  of  the  cord,  as  compared  with  that 
investing  the  brain,  are  the  following ; 

The  dura  mater  of  the  conl  is  not  adherent  to  the  bones  of  the  spinal  canal, 
which  hjive  sm  independent  periosteum. 

It  does  not  send  partitions  into  the  fissures  of  the  cord,  as  in  the  brain. 

Its  fibrous  laminae  do  not  separate  to  form  venous  sinuses,  m  in  the  brain. 

Struolnre.— The  dura  mater  oonsists  of  white  fibrous  and  dastic  tissae  arranged 
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in  bands  or  lamolla^  wliich,  for  the  most  part,  are  paralk-l  with  one  another.  It  is 
Sparingly  supplied  with  vessels,  and  some  few  nerves  have  been  traced  into  it. 

The  Arachnoid  is  expo!?ed  by  slitting  up  the  dura 
mater  and  reflecting  that  membrane  to  either  side 
(Fi;_'.  4*Jl»).  It  i.s  a  tliin,  delicate,  tubular  menihrane 
whicli  invests  the  surface  of  the  cord  and  is  connected 
to  the  pia  mater  by  sleodwr  filaments  of  connectiTe  tis- 
sue. Above  it  is  oontinnoos  with  the  cerebral  arach- 
noid ;  on  either  side  it  is  continned  on  the  various 
nerves  so  as  to  form  a  sheath  for  them  as  they  pass  out- 
irard  to  die  intenrertebnl  foramina.  The  aater  snrfiMse 
of  the  arachnoid  is  in  contact  with  the  inner  siirfiu»e  of 
the  dura  mater,  and  the  two  are  here  and  there  con- 
nected together  by  isolated  connective-tissue  trabee- 
ulffi,  especially  on  the  posterior  sarfaoe  of  the  cord. 
For  tlif  most  part,  however,  the  membranes  are  not 
connected  tojjetlier,  and  the  interval  between  them  is 
named  the  mbdurnl  space.  The  inner  t^urfaee  of  the 
arachndd  is  separated  from  the  pia  mater  by  a  con- 
siderable interval,  wliich  is  called  the  nuharafhrnidran 
»jta<  ('.\^^  This  space  is  largest  at  the  lower  part  of  the 
spinal  canal,  and  encloses  the  mass  of  nerves  which  form 
the  Cauda  equina.  It  contains  an  abundant  serous  .secre- 
tion, the  o'ri'firfi-Kpiti'i/  ^or  '•,  jt/tii/"'ntc/i{'/>'in'^  ftniil.  and 
usually  communicates  with  the  general  ventricular  cavity 
of  the  brain  by  means  of  an  opening  in  the  pia  mater  at 
the  inferior  boundary  of  the  fourth  ventricle  (frtramen 
of  Majendir).  This  secretion  is  sufficient  in  amount  to 
expand  the  arachnoid  membranes  so  as  to  completely  fill  up  the  whole  of  the  space 
included  in  l3ie  dun  mater.  The  snbarachnoidesa  space  is  cromed  at  the  back  part 
of  the  cord  by  numerons  fibrous  bands  which 
stretch  from  the  arachnoid  to  the  pia  mater,  es- 
pecially' lu  the  cervical  region,  and  is  partially' 
subdivided  by  a  longitudinal  membranous  parti- 
tion which  serves  to  connect  the  arachnoid  with 
the  pia  mater  opi>osite  the  posterior  rae<lian  fi^*- 
sure.  This  partition  is  incomplete  and  cribriform 
in  structure,  consisting  of  bundles  of  white  fibrous 
tis.sue  interlacing  with  each  other.'  [These  spaces 
around  the  cord  are  really  lymph-spaces.] 

Structure. — The  arachnoid  is  a  delicate  mem- 
brane made  up  of  closely-arranged  paralld  bun- 
dles of  connective  tissue,  covered  on  the  outer  or  dural  surface  by  one  or  two  lavers 
of  endothelial  cells.  The  inner  surface  is  also  covered  with  an  endothelium,  and 
gives  off  a  spongy  network  of  trabecnln  of  fibrous  tissue,  the  surfaces  of  which  are 

*  \Thh  mixture  of  I>atin  and  Ore«k  is  an  nnfortiinate  barlmrism  of  language,  like  "subdermal" 
for  "hyiNxk-rrnii  ."  but  is  probftblj  too  flmily  intrenobed  ta  be  dialodgsd.    The  proper  term  b 

*'  hy}»<i-j\raLtiii.>iile«n."l 

'  It  will  tic  noliml  that  this  description  of  the  arachnoid  varit-H  from  that  in  former  editioMy 
which  described  ibis  membrane  as  a  clo«>etl  aac,  one  layer  of  which,  the  vuoertd  i<t^,  cnsbeathad  ths 
card,  and  (he  other,  the  varktal  Iqier,  was  reflected  over  the  inner  surface  of  the  dura  mater.  The 
tftm  between  the  two  nmn  termed  the  "cavitj  of  the  aradinoid,"  and  corresponded  to  tlic 
"eahdural "  .••pace  in  the  eoove  deseriptinn.  KSIHker  wee  the  first  to  deny  that  the  inner  Hurfaoe  of 

the  dura  iiiaUT  wxs  covorril  Ijv  an  outtT  layer  <if  llu'  anirliiiuirl ;  he  slates  that  ii'-lliin::  is  fninxl  liere 
ex<X'|>t  e|iittieiiinti,  nn  tract"  of  a  s[>erial  iiH-nitirane  exisiinu'.  This  view  is  now  verv  j^ciKTallr 
»doj'lt!<l  hy  atialoniistH,  and  apjicars  to  liave  <ierive<i  aililiiimial  a»nfirmali<  ii  irutn  the  investiffatiotis 
of  Keuius  and  Axel  Kejr,  who  state  that  the  ci>iiiie<  tioii  which  was  formerly  described  as  takini; 
place  between  the  two  hijersof  the  anehiKud  as  iluy  wei%  prolonged  in  the  form  of  a  uihular  sheath 
over  the  nerve*  dnot  not  exist  The  eenw  remark  applies  to  the  arachooid  membraue  of  the  btvin* 
which  ie  no  lonBer  regarded  aa  a  doied  eee.  (See  o.  60S.) 
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covered  with  endothelium  and  which  stretch  across  betwppn  the  arachnoid  and  pia 
mater.    This  spongy  tissue  is  uamed  tubaraehnoid  Utaue  (Ketzius  and  Kejr). 
The  Pia  ICftter  of  th«  oord  i»  exposed  on  die  removal  of  the  araelinoid 

(Fig.  429).  It  covers  the  entire  snrfiMse  of  the  cord,  to  whidi  it  is  very  intimately 
adhtTont.  forming  iti*  neurilemma,  and  ponds  n  process  downward  into  itf  anterior 
fissure,  and  another,  extremely  delicate,  into  the  posterior  fissure.  It  also  forms  a 
flbeatb  for  each  of  the  filaments  of  tlie  spinal  n«rves,  and  invests  the  nerves  them- 
selves. A  longitudinal  fibrous  band  extends  along  the  middle  line  on  its  anterior 
surface,  called  by  Haller  the  linea  »plendens ;  and  a  somewhat  giniilar  hnnd,  the 
ligamentum  deiUkulatum^  is  situated  on  each  side.  At  the  point  where  the  cord 
terminates  the  pia  mater  becomes  oontracted,  and  is  eontinned  down  ae  a  long«  slen- 
der filament  (Jilum  terminale),  which  descends  through  the  centre  of  the  mass  of 
nerves  forming  the  ciunla  equina,  and  is  blended  with  the  impervious  sheath  of 
dura  mater  on  a  level  vvith  the  top  of  the  sacral  canal.  It  u^ists  in  maintaiiiihg 
dieeord  in  its  position  daring  the  movements  of  the  trunk,  and  is  from  thiseir- 
cumstance  called  the  continl  liiranient  of  tht-  spinal  c<»nl.  It  contains  a  little  ^vx^ 
nervous  substance  which  may  be  traced  for  some  dist^mce  into  its  upper  part,  and  is 
accompanied  by  a  small  artery  and  vein. 

Structure. — ^The  pia  mater  of  the  cord  is  less  va.scular  in  structure,  but 
thicker  and  denser  than  the  ]>ia  mnter  of  tlie  brain,  wifli  which  it  is  enntiiiuous. 
It  is  composed  of  bundles  of  connective-tissue  fibres  arranged  for  the  most  part 
longitudinally.  Tt  is  usttally  described  as  consisting  of  two  layers,  between  which 
are  a  number  of  lymphatic  spaces,  which  communicate  with  the  subarachnoid  space 
and  in  whidi  the  vcnsehs  raniifx .  It  is  also  snpplii  <1  with  nerves,  which  are  derived 
from  the  sympathetic  and  from  the  posterior  roou*  of  the  spinal  nerves.  At  the 
u{i])*-r  part  01  the  cord  the  pia  mater  presents  a  grayish,  mottled  tint,  which  is 
owing  to  yellow  or  brown  pigment-cells  scattered  among  the  elastic  fibres. 

Tiie  Li'f/ametituni  r>ctifi''nhifvm  (Fig.  42l»)  is  a  narrow  fibrous  band  situated  on 
each  side  of  the  spinal  cord  throughout  its  entire  length,  and  separating  the  ante- 
rior from  the  ]>osterior  roots  of  the  spinal  nwvea,  having  received  its  name  firem 
the  serrateil  appearance  which  it  pre.-^ents.  Its  inner  border  is  continuous  with  the 
pin  mater  at  the  side  of  the  cord.  Its  outer  border  presents  a  series  of  tiiansrular, 
deutated  .serrations,  the  points  of  which  are  fixed  at  intervals  to  the  dura  uiater. 
These  serrations  are  about  twenty  in  number  on  each  side,  the  first  being  attached 
to  the  dura  Tiiater.  opposite  the  margin  of  the  foramen  iiiriLrninn,  between  the  ver- 
tebral artery  and  the  hyf)oglos.sal  nerve,  and  the  last  near  the  lower  end  of  the  cord. 
Its  use  is  to  support  the  cord  in  the  fluid  by  which  it  is  surrounded. 

Thb  Spinal  Oobd. 

The  BcHaoMl  Oord  (meduUa  tpinat^)  is  the  cylindrica]  elongated  murt  of  the 

cerebro-sptnal  axis  which  is  contained  in  the  vertebral  (  anal.  Its  length  ia  nsnallj 
about  seventeen  or  eighteen  inches,  ainl  its  weifrht.  wlien  divested  of  its  membrane^ 
and  nerves,  about  one  ounce  and  a  half,  its  proportion  to  the  encephalon  being 
about  1  to  33.  It  does  not  nearly  fill  the  canal  in  which  it  is  contuned,  ita 
investing  membranes  bdng  separated  from  the  surrounding  walls  by  areolar  ti.ssue 
and  a  plexus  of  veitis.  It  occupies,  in  the  aflnlt,  the  upper  two-thirds  of  the  ver- 
tebral canal,  extending  from  the  upper  border  of  the  atlas  to  the  lower  bonier  t»f 
the  body  of  the  first  lumbar  vertebra,  where  it  terminates  in  a  slender  filament  of 
gray  substance,  which  is  continued  for  some  distance  into  the  filum  terminale.  In 
thp  frptus.  before  the  third  month,  it  extends  to  the  bottom  of  the  sarral  canal,  but 
alter  this  period  it  gradually  recedes  from  below,  as  the  growtli  uf  the  bones  com- 
posing the  canal  is  more  rapid  in  proportion  than  that  of  the  cord,  so  that  in  the 
child  at  birth  the  cord  extends  as  far  as  tlie  third  lumbar  vert.  hra.  Its  j.ositim; 
varies  also  according  to  the  degree  of  curvature  of  the  spinal  column,  being  raised 
somewhat  in  flexion  of  the  spine.  On  examining  its  surface  it  pre^^ents  a  difler- 
ence  in  its  diameter  in  different  parts,  being  marked  by  two  enlargements,  an 
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upper  or  cervical  and  a  lower  or  liiinhar.  The  rcrvicul  i-nliirjiement,  which  is  the 
larger,  extends  from  about  the  third  cervical  to  the  tirst  or  second  dorsal  vert«bra: 
ita  greatest  diameter  is  in  the  transverse  direction,  and  it  corresponds  with  the 
wrigia  of  the  nerves  which  supply  the. upper  extn  ujiti<  s.  Tlie  Inwt  r  or  lumbar 
enlar;ienient  is  situated  opjwjsite  the  last  two  or  three  dorsal  vi  riehra*,  its  jrreatcst 
diameter  being  from  before  backward.  It  corresponds  with  the  origin  of  the 
nerves  whkdi  supply  the  lower  eztr^ties.  In  form  the  spinal  cord  is  a  flattened 
cylinder.   It  presents  on  its  anterior  surfiwe,  along  the  middle  line,  a  longitudinal 

fissure,  the  nnterior  nwdiiiii  finftiire  :  and  on  its  posterior  surf:u't«  nnotlier  fissure, 
which  aim  extends  along  the  entire  length  of  the  cord,  iha  jjotiU  rior  madian ^H»ure. 
These  fissures  serve  to  divide  the  cord  into  two  symmetrical  halves,  which  are 
united  in  the  middle  line,  throughout  their  entire  length,  by  s  transverse  band 
of  nervous  substance,  the  t'ommwmre. 

The  Anterior  Median  Fisatire  is  wider  but  of  less  depth  than  the  posterior, 
extending  into  the  cord  for  about  one-third  of  its  thickness,  and  is  deepest  at  the 
lower  part  of  the  cord.    It  contains  a  prolon;iation  from  the  pia  mater,  and  its 
floor  is  formed  hv  the  antrrior  irhitf  ronimixHiiri\  wliich 
is  perforated  by  numerous  blood- vessehs  paijsing  to  the  ^'o- 
centre  of  the  oord.  | 

The  Poflterior  Median  Fissure  is  not  an  actual 
fissure,  as  the  space  between  the  lateral  halves  of  the  J 
posterior  part  of  the  cord  is  filled  up  by  connective  tis-    ^  , 
sue  and  numerous  blood-vessels,  so  that  no  actual  hia-  i 
tus  exists,  and  there  is  conse«|tiontly  no  prolonjiation  of  f^-- 
tUe  pia  mater  into  it.    It  extends  into  the  cord  to  about  i| 
one  half  its  depth,  and  its  flo(nr  is  formed  by  the  po9-  J 
teri'or  (iraj^  I'liimninaun'.  \ 

Lateral  Fissures. — ( )n  either  si(le  of  the  anterior  | 
median  fissure  a  linear  series  of  foramina  ma^  be  ob- 
served, indicating  the  points  where  the  anterior  roots  ^""'fJ^T;''""'*  \';.\  i'i'«'«<rfti»» 
of  the  S|ttnai  nerves  emerge  from  the  cord.    This  IS 

calle<l  by  some  anatomists  the  ttittfro-httnaJ  fhniirf  of  the  cord,  altliniitrli  no  actual 
fissure  exists  in  this  situation.  And  on  either  side  of  the  posterior  median  fissure, 
along  the  line  of  attachment  of  the  posterior  roots  of  the  nerves,  a  delicate  fissure 
may  be  seen  leading  down  to  the  gray  matter,  which  approaches  the  surface  in  this 
situation;  this  is  calleil  tlie  /wfttrnt-Itifrral  fjsgitrc  of  the  spinal  cord.  <  >n  the  pos- 
terior surface  of  the  spinal  cord,  on  either  side  of  the  posterior  median  fi.ssure,  is  a 
slight  londtndinal  furrow  marking  oflT  two  slender  tracts,  the/wtfen'or  median  col- 
umnsf.  These  are  most  distinct  in  the  cervical  r^ioD,  but  are  stated  by  Fovillelo 
exist  throughout  the  whole  length  of  the  cord. 

Columns  of  the  Ck>rd. — The  fissures  divide  each  half  of  the  spinal  cord  into 
Ibur  columns ;  an  anterior  column,  a  lateral  column,  a  posterior  column,  and  a  po^^ 
tenor  median  column. 

The  aiUerivr  column  includes  all  the  portion  of  the  cord  between  the  anterior 
median  fisrare  and  the  antero^lateral  fissure  firam  which  the  anterior  roots  of 
tike  nerves  arise.  It  is  continuous  with  the  anterior  pyramid  of  the  medu]l» 
oblongata. 

The  lateral  eolumny  the  largest  segment  of  the  cord,  includes  all  the  portion 
between  the  antero-  and  postero-lateriu  fissures.    It  is  continuous  with  the  lateral 

column  of  the  me<]ulla.  By  some  anatomists  the  anterior  and  lateral  columns  are 
included  together  under  the  name  of  the  antero-lateral  column,  which  forms  rather 
more  than  two-thirds  of  the  entire  circumference  of  the  cord. 

The  po9terior  column  b  situated  between  the  posterior  median  and  postero-lateral 

fissures.    It  is  continuous  with  the  restiform  1>ody  of  the  me<lulla. 

The  pogtt'rior  median  column  is  that  narrow  se'_'ineiit  of  the  cord  which  is  seen 
on  each  side  of  the  posterior  median  fissure,  usually  included  with  the  preceding  as 
the  posterior  column. 
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Structure  of  the  Cord. — If  a  transverse  section  of  the  spinal  cord  l)o  ni.nlo.  it 
be  seen  to  consist  of  white  and  mj  nervous  substance.    The  white  matter  is 
dtMted  Mttetnally,  and  ooiuititQtaB  tEe  greator  put.   Tlie  gray  raluitatice  ocenpiM 

the  centre.  Mid  ia  ao  4UTiinged  as  to  present  on  the  surface  of 
Fio.  432.  section  two  crescentic  masses  placed  one  in  each  lateral  half 

of  the  cord,  united  together  by  a  transverse  band  of  grav  mat- 
ter, the  grai/  eommvmire.  Eadi  creecentie  mass  has  an  ante* 
rior  and  posterior  horn.  The  posterior  bom  is  long  and  nar- 
row, and  apprnachos  the  surface  of  the  ]>o«!t(»rf)-latcr;d  fissure, 
near  which  it  presents  a  slight  enlargement,  the  caput  cortiu : 
from  this  it  tapers  to  form  the  apex  eemu^  which  at  the  sarfiire 
of  the  cord  becomes  continuous  with  the  fibres  of  the  posterior 
roots  nf  the  spinal  nerves.  The  nntorior  horn  is  short  and 
Oypotiu imdUgf Doracu  thick,  and  di»es  not  quite  reach  the  surface,  but  extends 
towanl  the  point  of  attachment  of  the  anterior  roots  of  the 
^ — 1"-^  nerves.    Tts  iiiar;:in  presents  a  dentjite  or  stcllale  appean^nce. 

(  V#  \  <!)wing  to  the  projections  toward  the  surface  of  the  anterior  and 

v^J3^  posterior  horns  of  the  gray  matter,  each  half  of  the  cord  is 

Oppottte iMmhar SUgUm.  divided,  more  or  less  completely,  into  three  columns,  anterior, 
middle,  and  posterior,  tlie  anfen(»r  and  middle  ^einir  joined  to 
cS^H"*  **'  the  antero-lateral  column,  as  the  anterior  bom  does  not 

qnite  reach  the  surface. 
The  gray  commissure,  whidi  connects  the  two  crescentic  masses  of  gray  matter, 
is  separated  from  the  bottom  nf  the  antcrinr  medinn  fissure  liy  the  anterior  white 
commissure.  It  consists  of  transverse  fibres,  with  a  considerable  quantity  of  ueu- 
ro^ia  between  them.  The  fibres  when  ther  reach  the  lateral  creecents  divetge: 
smne  pass  backward  to  the  posterior  roots,  otners  spread  out,  at  Tarious  angles,  into 
the  cervix  comu.  The  antf^rinr  [white]  rfimnn'/timre  i<!  formed  of  filues  whirh  pass 
horizontally  between  the  gray  matter  of  the  anterior  horn  of  one  side  anci  tlie  ante- 
rior white  column  of  the  opposite  side. 

Running  through  the  gray  commissure  of  the  whole  length  of  the  cord  is  a  min- 
ute canal  Avhich  is  barely  visible  to  the  naked  eye  in  the  human  cord,  but  is  pro- 
portionately larger  in  some  of  the  lower  Vertebrata.  It  is  called  the  central  canal 
(Fig.  438)  and  opens  above  into  the  fourth  ventricle,  and  terminates  below  in  a 
somewhat  dilmted  extremity.  [Thi^  "  centm!  canal"  is  tlu'  s|iinal  analogue  of  the 
cerebnd  ventricles,  and  might  well  be  called  the  ''sixth  ventricle  "  or  the  "  ventri- 
cle of  the  cord.'*] 

The  mode  of  arrangement  of  the  gray  matter,  and  its  amount  in  proportion  to 
the  white,  vary  in  different  parts  of  the  cord.  TIuh.  tlie  |>osterior  Imrns  are  long 
and  narrow  in  the  cervical  region,  short  and  narrower  in  the  dorsal,  short  but  wider 
in  the  lumbar  region.  In  the  cervical  region  the  crescentic  portions  are  small,  and 
the  white  noatter  more  abundant  than  in  any  other  region  of  the  cord.  In  the  dor- 
sal reirion  the  {;ray  matter  is  least  develn|)ed.  the  white  matter  hein^z  :dso  >mall  in 
quantity.  In  the  lumbar  region  the  gray  matter  is  more  abundant  than  in  any 
other  region  of  the  cord.  Toward  the  lower  end  of  the  oord  the  white  matter  ^mi- 
nally  ceases.  The  crescentic  portions  of  the  gray  matter  soon  blend  into  a  single 
Taof^  wliirli  fon^e  the  nnlv  constituent  of  tlie  extreme  point  of  the  cord. 

Minute  Anatomy  of  the  Cord. — The  corii  consists  of  an  outer  part,  composed 
of  mednllated  nerve-fibree,  whidi  is  the  white  mthtianee^  and  of  a  central  part,  the 
gray  matter^  both  supi>orted  in  a  peculiar  kind  of  connective  tissue  called  ncurfujUa. 

Tlie  neuroglia  eon<i-t<  of  n  hnmofreiienn«  transparent  matrix  of  a  network  of  very 
delicate  hhrilhe,  and  of  jsumll  f*tellate  or  branched  cells,  the  neuroglia-cells. 

In  addition  to  forming  a  ground  substance,  in  which  the  nerve-fibreM.  nerve>oelli, 
and  Mo(vd-v(>ssels  are  imbedded,  a  considerable  accumulation  takes  place  in  tliree 
situations :  1,  on  the  surface  of  the  cord,  be^neath  the  pia  mater :  2.  around  the 
central  canal ;  and  8,  in  the  posterior  part  of  the  posterior  bom,  forming  the  sub- 
stantia cineroa  gelatinosa. 
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The  wliite  substanoe  of  the  cord  eonsista  of  medullated  nerye-fibres,  with  blood- 
Tdwls  iiml  neuroglia.  On  tmnsveree  section  of  the  white  substance  of  the  cord  & 
verv  striking  object  is  presented.  It  is  seen  to  be  ««tu(ided  all  (»ver  with  minute  dots, 
surrottixltd  by  a  white  area,  and  this  again  by  a  dark  circle  (Fig.  4^3^^).  This  is  due 
U)  the  longitudinal  medullated  fibres  seen  on  section.  The  dot  is  the  axis-cylinder, 
th«  white  area  the  substance  of  Schwann,  and  the  dark  circle  the  tubular  membrane 
of  the  fibres,  which  seems  to  consist  of  several  laminie.   ExtemaUj,  the  neuroglia 


Fio.  433. 


Transversi'  Section  ihr«ugh  lUt:  Cervical  l-'orlion  oi  tlie  .SdIiiaI  Oircl  of  h  Ctilf  (inairnitlc<l  4"  (li«tnt»i*Ts— Klein 
•nd  Nobie  J«nilth> :  u?.  ihe  white  matter  of  the  conl.  subdivided  by  M>ptu  of  (•>inni'«"livc  tissut".  »,  cxteiidinx 
Cram  Uie  pia  mater  to  tbe  itrny  inattcr,  which  sevn  io  the  interior  with  its  gangllon  folls.  The  dots  aruuuu 
thfai  8bow  divided  nervfflbNe,  whit  h  exi*!,  ba(  •!«  not  shovn.  in  tbe  otb«r  paru  of  tb«  wbiie  sutauuce. 
Tbe  oentrtl  ouMd  u  leen  In  the  gray  matter. 

i"  seen  to  form  a  delicate  ("onricctive  sheath  aromitl  the  outer  surface  of  the  cord  imme- 
diately beneath  the  pia  mater,  from  wliich  numti<»us  septu  in  to  sopnrnfe  tJir 
respective  bundles  of  fibres  and  extend  between  the  individual  iu'rve-lil»re.s,  acting 
as  a  sapfMrting  medium  in  which  they  are  imbedded.  Thus  it  will  be  seen  that  the 
irreater  bulk  of  the  white  matter  of  the  cord  is  made  up  of  longitudinal  medullated 
fj'*re^.  which  are  arran^  in  groups  forming  the  anterior,  lateral,  and  posterior 
wlurans. 

There  are,  however,  also  oblitjuc  and  transvei'se  fibre*  in  the  white  substance. 
These  are  principally  found  (1)  at  the  bottom  of  the  anterior  median  fissure,  form- 
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ing  the  anterior  commissure,  tlic  fibres  passinj;  frotti  the  gmy  matter  of  the  anterior 
horn  on  one  side  to  the  white  matter  of  the  anterior  column  of  the  op|)osite  side ; 
(2)  horizontal  or  oblique  fibres  pa.sj$ing  from  the  root*  of  the  nerves  into  the  grav 
matter ;  and  (8)  fibres  leaving  the  gray  matter  and  pursuing  u  longer  or  shorter 
hori/.ontnl  cniirse  between  the  bundles  of  longitudiniu  fibxes  with  whieh  many  of 
them  are  continuous. 

The  primary  gepta  sent  into  the  substance  of  the  cord  from  the  neuroglia  on  the 
sur&ce  are  accompanied  by  protongations  of  the  pia  mater,  and  pass  in  a  radiating 
manner  into  the  white  substance  and  (lividf  it  n|i  into  n  nmubcr  of  siuiiller  portion-i 
or  columm,  which  can  lie  traced  upward  and  are  coatinuous  with  dili'erent  columuM 
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Columni  of  th«  Cord. 


of  the  medulla  oblongata.  Thus,  on  either  side  of  the  anterior  median  ti:ii«ure  a 
'  portion  of  die  anterior  column  is  divided  off  as  the  direct  pjtramidai  faacieuhm, 
which  can  be  traced  upward  in  continuity  with  the  non-det  iissatin<;  fibres  of  the 
pyramidal  column  of  the  medulla.  The  remainder  of  the  anterior  column  of  the 
cord  forms  the  fundamental  faaciculim,  which  is  continued  into  the  deeper  part  of 
the  medulla.  The  lateral  column  of  the  cord  is  divided  into  four  tracts,  the  ante- 
rior division  of  wliieb  is  called  the  nntrrior  radi<-iil<n-  r  -z/r ,  the  periplienil  p<»rtion 
of  the  posterior  part  the  cerebellar  column,  and  the  internal  part,  next  the  gray 
substance,  is  termed  the  mired  lateral  column,  whilst  an  intermediate  portiiHU 
between  these  la.-t  two.  is  the  fageieulu*  of  Tiirck,  or  the  crossed  portion  of  the 
pvraiuidal  fasciculus,  it^  fibres  when  traced  upward  formin*:  tlie  <lecu>jsatiii^  j>ortii>n 
of  the  anterior  pyramidal  tract  of  the  medulla  oblongata.  The  other  three  p<u  tions 
of  die  latml  column  can  be  traced  into  the  lateral  tract  of  the  medulla,  the  perijdi- 
erul  fibres,  or  those  forming  the  oerebdlar  column,  pawing  through  it  to  the  cere* 
bellum. 

The  |H»stenor  column  of  the  cord  is  divided  into  two:  the  oortiou  which  lies 
next  the  {K>sterior  median  fissure  is  called  the  cdunm  of  Ooll,  ana  if  traced  upward 
is  found  to  be  continuous  with  the  fasciculus  gracilis  of  the  medulla.  The  remain- 
der of  the  posterior  cobmm  is  called  x\w  runetite  fatteiruhi*  or  Burdaeh^t  column^ 
and  is  pndongcd  into  the  mc<lullu  under  the  same  name. 

The  gniy  substance  of  the  cord  occupies  its  central  part  in  the  shape  of  two 
crescentic  horns  joined  torfether  by  a  commissure.  Each  of  these  crescents  has 
an  anterior  and  a  posterior  cornu. 

The  fMmterior  horn  consists  of  two  partH — the  capul  cornu,  or  e.xpanded  extrem- 
ity of  the  horn  (Fig.  436),  round  which  is  a  lighter  space  or  lamina  of  gdatinons 
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substance;  an<1  the  n-rn'r  comUf  or  narrower  portkm,  whioh  oonnects  it  with  die 
rest  of  the  j^rav  .substance. 

The  gclatinoiLs  substance  is  a  peculiar  aociimiilation  of  neuroglia  (Klein),  and 
baii  been  tunned  by  Rolando  the  mbgtantia  einerea  f^ehitiuma. 

The  mitin'or  Imni  of  tlio  i;niv  sul)<t!»n<-o  in  tlu-  i  <  r\  icivl  and  lumbar  .swellinjr*. 
where  it  give.s  origin  to  the  nerves  of  the  extreuiitics,  in  much  larger  than  in 
any  other  region,  and  oontainei  several  distinct  groups  of  laige  and  variomly 
.•ih:i]io<l  cells. 

Tlic  jjray  commissuro  is  >iituated  bt-biu'l  the  white  commiaxurc.  which  separates 
il  from  the  bottom  of  the  anterior  median  fissure.  In  it  ia  a  central  canal  lined 
by  epithdimn,  around  which  is  a  layer  of  neuroglia  of  considerable  thickness,  the 
central  gray  nuelfut  of  Kollikw.   The  gray  snbstanoe  of  the  cord  consists  of — I, 

Fro.  486. 


nerve-fibres  of  variable  bat  smaller  avorage  diameter  than  those  of  the  columuK ; 
2.  nerve-cell^  of  vuiotts  shapes  and  siies,  with  from  two  to  eight  processes;  3, 

blood-vcsst'ln  ami  ronneotive  tissue. 

The  nerve-jibreH  oi"  the  gray  matter  are  tor  the  most  part  compo^^ed  ol'  a  minute 
and  dense  network  of  minute  fibrils,  whidi  is  termed  Gerlach's  nerve-network," 
intenniii;.'!^!  with  nerves  of  a  larger  tise.  This  network  is  eontinuou.s  with  the 
nifHlullatcrl  tibrt's  of  the  [losterior  nerve-root.s  on  the  one  ham!  (i>eiters).  and  with 
the  branched  proce^es  of  the  ganglion-celhs  on  the  other  (Cierlach),  tw)  that  the 
cells  are  connected  with  the  fibres  only  indirectly  through  the  nerve-network.  The 
arranirenuMit  of  the  fibr<\s  in  the  anfcrior  hom  of  the  gray  matter  appears  to  be 
rtoniewhat  diflVreni :  lu  re  the  iu'rvr-til)res  of  the  anterior  root  are  directly  con- 
tinuous with  some  of  the  proceewes  of  the  ganglion-cells,  others  cjf  the  proceswes 
cotinntinicating  with  (rerlaeh's  nerve-network. 

Till  in  n-.-.crlh  of  the  gray  matter  are  of  two  kinds — lar-ie  branched  nrrve-vesi- 
cies  which  are  collected  into  groups,  and  small  round  cells  which  resemble  fr^e  nuclei 
and  are  found  scattered  throughout  the  whole  of  the  gray  matter. 

In  the  anterior  hom  there  are  two  or  three  groups  of  nerve-vesicles— H>ne  at  die 
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outer  part  of  the  cornu,  and  one,  Bometimes  two,  in  the  anterior  portion  (Fig.  436). 


Fm.  4S7. 


Griaan 


Fiti.  438. 


lontritiidinal  Svi'lioii  of  ttic  \\  liiic  uiiil  <  iruy 
Sui.»tnm-c  cif  the  Spinul  Cnril.  through  the 
nii<Mli-  nf  tho  liimliar  fnlaigmient  (OMIg. 


Trnnnvt-rM-  Stftlmi  thmni^b  ilic  White  Matter  "'f  tlie  Spinal  ('•Trl 
tif  a  <'ulf  (niainiitiol  alKiui  :\rni  <linm<;lerK— KU-ln  N">ilf 
Sliiltlil.  Ill  Ihe  iipp«'r  part  nro  slmwn  two  isnlalCHi  lliilti  tK-d 
liucltalefl  evils  nf  the  nrimvKlin  iiiuler  a  S4>ini-uhal  liii;liur 

Sower  itasn  the  tpM.  In  the  hulk  of  the  Heure  the  nerve- 
hr*«  are  teen  In  tmnsverM-  section ,  They  nre  of  dltTen^nt 
«ir.f5,  iinil  jiossess  ti  InminnN  .)  iiH-'lulliirv  .-ln-nlli  -iirrfiiiirllnp 
IIk'  axi'-  cvIiiiiIiT  ;  \i  li  ich  hi -I  I  u  a  -  .1.  i-).fy  ■.liiim  il  ii>  tin-  pri'p- 
Hratiuii.  anil  is  liere  rt  prv^eeiit  d  hy  u  t>lncl<  <liil.  Tlic  nen  i'-iil)rei' 
are  iniliediU-d  in  the  neurf>Kli«.  Thl«*  contalrv*.  In  a  matrix 
which  appear:'  j^ntnctiiue*  tcranular,  !Hjmetln>e«  horoogf  neou*. 
uutuerou»  elastic  flbrll».  »een  here  in  irannverse  wolion  mn  mi- 
nute duu.  on  account  of  their  havinR  a  coume  parallel  to  Uie 
long  axis  of  ibe  oord.  AnioDgat  the  iieuroKlla  arp  alav 
two  branched  ooaneoUvt^laaua  cclto— nni  rof  Itk-oelU. 


Fio.  489. 


In  the  posUirior  lioin,  oix'up^iug  ihe  whole  iuiier  half  of  thv  cervix,  is  a  group  of 
nerve^b,  called  the  pottet  wr  Mttnclnr  column  of  Clarke  [Fig.  385,  p.  547]. 

At  the  junction  of  the  anterior  and 
posterior  cornu,  in  the  outer  portion  of 
the  gra^'  tuaiter,  ii>  a  third  group  of  cells, 
the  traetut  intermfdioAateralU.  In  the 
cervical  region  <>f  iliccord  the!<e  cells  ex- 
tend in  anmiiir^t  tin-  filpics  of  the  white 
matter  of  the  latcial  colmiin.  [.See  Fig. 
885,  p.  547,  for  the  location  of  the  groups 
of  cells  in  the  cord,  as  veil  as  the  arterial 
supply  of  the  cord.] 

Origin  of  the  Spiivtl  Nerve*  m  the 
<',,r,l. — The  poHtrriui"  rootn  are  Iar|>iir 
tliMTi  the  anterior.  l»nt  tlu  ir  i-niii|>«inent 
filauit'uus  arc  finer  and  iuoa>  delicate. 
They  are  attached  to  the  cord  at  the 
junction  of  the  lateral  and  poKterior  col- 
umns, and  at  once  enter  the  p<»Jterii'r  lioni 
t)f  gray  matter,  either  direct lj»  through  the 
substantia  gelatinoMi.orindirectly  hy  pHj*s> 
int;  tlirouijrh  the  posterior  column  and  en- 
ti-ritii:  the  irniy  stih^rance  in  fnnit  of  the 
caput  cornu.  Tlic  former  pa^t:*  upward  and 
downward  and  become  continuous  with  Geriach'a  nerve-network,  Mome  of  the  fibres 
extending  across  the  commissure  to  the  opposite  side  of  the  cord,  others  reaching 


Prom  a  TraOHrerK  SettiMn  tUrouBh  the  spiiml  Oird 
of  a  rair  (nUMrnifled  about  M*)  diameter!,  nhou  iiij; 
{tari  of  the  rvntm)  canal  and  tiie  ti«><(ie  iinm>'<li- 
dtelv  around  it  -  vi/.  the  ceiilml  ltiv  iiii>  li'H- — 
KUin  unci  Nohle  muiiIm:  Tin'  i  mmji!  i-  Uin  .l  \*lth 
epithelium,  eom[Kwe<l  of  eilialed  more  or  lev  eoii- 
Iral  wlls;  In  mont  instance*  a  litamenloua  pmceiw 
nuwa  IVon  the  cell  into  the  timne  underneath. 
Tbi^  ti*»ue  contain",  in  «  hynline  tiiHtrix,  a  iirlwork 
of  fihrlN  :  liiM»|  iif  Hu  m.  run  h'iri/'iiitjilly,  ..lln  rs 
have  H  liiiit;ittiilinnl  <i>ur»'.  Hinl  iipiK  ur  tlx  n  r<iri' 
here  eut  traii'-verM'l V— I.  r.  a-  -mail  <lol».  Tin-  lui 
clei  <iTres|>.ind  to  tile  cells  of  the  iieuroviiti.  the 
eell->uiKsiuii(*«  not  being  shown.  Iioth  the  imclei 
of  the  iienroglUM«||a  and  tho«<e  of  the  epithelium 
eontain  tbree  or  more  laiga  dlak^abaped  (lartlclea. 
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the  anterior  column  on  the  .same  side.  The  latter  fibres  entor  the  posterior  vesicu- 
lar column,  and  some,  paMing  through  it«  run  longitudinallv  in  the  posterior  oolamn 

(Figs,  436,  437). 

The  anterior  root*  are  attached  exclusively  to  the  anterior  column,  or  rather 

to  the  anterior  part  of  the  %iitoro-Iateral  columns,  for  there  is  no  antero>lateral 
jiimurt'  diviiliiiLT  the  antorior  from  the  lateral  cohiinn.  Witliin  tin-  i;rnv  substance 
the  fibrils  cro.-««  each  other,  and  diverge  in  all  directions  like  the  cxpan(ie<i  hairs  of 
a  brush  (Figs.  436,  437),  some  of  them  running  more  or  leas  longitudinally  upward 
and  downward,  and  others  decussating  with  those  of  the  opposite  side  through  the 
anterior  comniissure  in  front  (if  the  rentrnl  canal. 

All  the  fibres  of  both  umXh  of  the  nerves  pri>ceed  through  the  whit«  columns  into 
the  gray  substance,  with  perhaps  the  exception  of  some  which  appear  to  run  longi- 
tudinally in  jthe  posterior  columns :  but  whether  these  latter  fibres  of  the  posterior 
root>J  ultiinatrly  enter  the  <rray  ?;iil>stance  of  the  cord  nftor  n  very  oblique  course, 
or  whether  tliey  proceed  upward  to  the  brain,  is  uncertain. 

Tk«  emtred  canal  of  the  gphuU  cord  (Fig.  489)  is  lined  by  a  layer  of  colaronar 
ciliated  epithelium :  external  to  this  is  a  considemhlr  accumulation  of  neuroixlia. 
forming  a  cylindrical  mass  which  is  called  the  central  gray  Hueleu9  of  Kdliiker. 

THE  [ENCEPHALON  OR]  BBAIN  AMD  ITS  MEMB&ANBS. 

Dissfrfinn. — To  examine  the  hrain  with  it»  raeinbnvn«'»  tho  ekull-cap  mu-t  Y>f  ivmoveH.  In 
or<l«T  to  effect  thi*,  taw  throui;h  tho  oxtt^rnal  table,  tlie  coction  cominein  in:;  in  front  iilxnit  nn 
inch  above  the  niiiri;iii  of  tli>'  tu  liit,  mid  cMfniiitit:  lu'liin.l  to  ;i  I.-m-I  with  tin-  (H-clpital  pnitiil)er- 
tMW.  Th<  n  break  the  internal  t.i)>l<'  with  the  chisel  and  haiumer,  to  avoid  injuring  the  invest- 
ing in>'iiil>i-iiiio^  ur  brain  :  hMisen  uri<i  fKi-cibiy  detach  the  «kull-cap,  when  the  dum  mater  will  be 
ex|iOM-il.  The  adhesion  l>etween  the  bone  abd  the  dam  mater  ie  Tery  iotunete,  and  much  more 
8o  iu  tiie  jouu)^  ftuhjevt  than  iu  the  adult. 

The  membranes  of  the  brain  are — the  dnra  mater,  arachnoid  membrane,  and  pia 
mater. 

Dura  Matbb. 

Till' Dura  Mater  isatliiok  aii'l  ^h  n<c  iii<'I:i>tic  fihr<Mi>  inombrnne  which  line<s  the 
interior  of  the  skull.  Its  outer  surface  is  rough  and  fibrillate<l.  and  adheres  closely 
lo  the  inner  surface  of  the  bones,  forming  their  internal  periosteum,  this  ailhesion 
being  more  intimate  opposite  the  sutures  and  at  the  b:\se  of  the  skull ;  at  the  mtir- 
Lrin  of  the  foramen  maijntim  it  hornmp'!  rontinii  "!-  'vith  the  dura  mntcr  litiiiiL'  the 
spinal  canul.  its  maur  surface  is  smooth  and  Imeii  by  a  layer  of  endothelial  celLs. 
It  sends  numerous  processes  inward,  into  the  cavitj  of  the  skull,  for  the  support 
and  j)rotection  of  the  different  parts  of  the  brain,  and  is  prolonged  to  the  outer  sur- 
fare  of  the  skull  through  the  various  foramina  which  e.xist  at  the  base,  and  thus 
become  continuous  with  the  pericraniutu ;  it&  fibrous  layer  forms  sheaths  for  the 
nerves  which  puss  through  these  apertures.  At  the  base  of  the  skull  it  sends  a 
fibrous  pixdongation  into  the  foramm  Cttcum ;  it  lines  the  olfactory  groove,  and 
.sends  a  series  of  tubular  prolon^ntions  r»>nnd  the  filaments  of  the  olfactory  nerves 
ais  they  pass  through  the  cribriluriu  plate  and  also  through  the  nasal  slit;  a  pro- 
longation is  also  continued  through  the  sphenoidal  fissure  into  the  orbit,  and  another 
is  continued  into  the  Siiiue  cavity  through  the  optic  foramen.  f(»rining  a  sheath  for  the 
optic  nerve,  which  is  continued  as  far  as  the  eyeball.  In  the  post<M-ior  fus.«.a  it  sends 
a  prucess  down  the  internal  auditory  meatus,  ensheathing  the  facial  and  auditory 
nerve ;  another  through  the  jugular  foramen,  foraiing  a  sheath  for  the  structures 
which  pjiss  through  this  opening:  and  a  third  through  the  anterior  condyloid  foni- 
luen.  Arountl  the  foramen  magnum  it  is  closely  adherent  to  the  bone,  and  is  con- 
tinuous with  the  «lura  muter  liniiiu  the  spinal  canal.  In  certain  situations  in  the 
skull  already  mentioned  (p.  619)  the  fibrotis  layers  of  this  menibnine  se[>arate  to 
form  sinii-t  ^  tV.r  the  pjus.'»age  of  veni>us  blood.  Uj»on  the  upper  surfrnc  of  the  <lnm 
mater,  iu  the  situation  of  the  lougitudiual  sinus,  may  be  seen  uumcruus  small 
whitish  bodies,  f ffianduke  PaeeShnu 
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Structure. — The  dura  mater  consists  of  white  fibrous  and  elastic  tiMiin 
arrHMfr»''l  iti  flattened  laiuina?  which  arc  divisihle  into  two  layers,  the  fibres  of  the 
two  layers  intersectiDg  each  other  obliquely.  A  layer  of  nucleated  endothelial 
plates  similar  to  those  found  on  serous  membranes  lines  its  inner  sorfiMse ;  tliese 
were  formerly  regucded  as  belonging  to  the  urachnoid  incmbrHne. 

Its  arteries  are  very  numerous,  bnt  are  <"hietty  distributed  to  tlic  hones.  Thn^e 
found  in  the  anterior  fosisa  are  the  anterior  meningeal  branches  ot  the  anterior  and 
posterior  ethmoidal  and  internal  carotid.  In  the  middle  fossa  are  the  middle  and 
small  meninrreal  branches  of  the  internal  maxillary,  and  a  branch  from  the  asoend* 
ing  phnryniroal  which  enters  the  slciiH  through  the  foramen  lacemm  medium  bajsi? 
cranii.  In  the  posterior  fo^sa  are  the  meningeal  branch  of  the  occipital,  which 
enters  the  skull  through  the  jugular  foramen ;  the  posterior  meningeal,  from  the 
vfifeltral  :  jitid  occasinnn!ly  mrnin*:cal  bniiirhos  tVom  the  ascf ruling  pharvngenl. 
which  enter  the  akull,  one  at  the  jugular  foramen,  the  other  at  the  anterior  con- 
dyloid foramen. 

The  veim  which  retuin  the  Mood  fiom  the  dura  mater  and  partly  from  the 
lioTics  nnn'^tnmnsc  with  tlu'  diploic  vinns.  These  vrs«r!s  terminate  in  the  various 
Hinui^es,  with  the  exception  of  two  which  accompany  the  middle  meningeal  artery 
and  pms  out  of  the  skull  at  the  foramen  apinoenm  to  join  the  internal  maxillary 
vein. 

The  jwnu'g  of  t!i<>  dura  mater  an* — the  recurrent  hranch  of  the  fourth  and  HI  i 
uients  from  the  Ga-st^erian  ganglion,  from  the  ophthaliuic  and  hypuglotssal  ner\e», 
and  -from  the  sympathetic. 

The  so-called  glandular  Pacchioni  are  numerous  small  whitish  granulations* 
nsiwllv  collectetl  into  clustei"?  of  vnriahle  size,  wltieh  are  found  in  tlip  following 
BituationH:  1,  upon  the  outer  surface  of  the  dunv  mater,  in  tlie  vicinity  of  the 
superior  longitudinal  sinns,  being  received  into  little  depressions  on  the  inner  sur- 
face of  the  calvarium;  2,  on  the  inner  surface  of  the  dura  mater;  3,  in  the  s«[h?- 
rior  longitudinal  sinus;  4,  on  the  pia  mater  near  the  nmrgin  of  the  hemispheres. 

These  bodies  are  not  glandular  in  stnicture,  but  simply  enlarged  nomml  villi  of 
the  arachnoid.  In  their  growth  they  perforate  the  dura  mater,  and  are  thus  found 
on  its  oTitcr  surface,  and  when  of  lai  >:e  si/f  tin  y  can^e  ahs(ir|)tion  of  the  hone  and 
come  to  be  lo<ige<l  in  pits  or  depressions  on  the  inner  table  of  the  skull.  The  n»an- 
ncr  in  which  they  perfonitc  the  dura  mater  is  h&  follows:  At  an  early  period  of 
their  growth  they  project  through  minute  holes  in  the  inner  layer  of  the  dura 
mater,  whieh  open  intn  larfrc  venotf?  ppare^.  situated  in  the  ti.^sues  of  the  mem- 
brane, on  either  side  of  the  longitudinal  siuu»  and  communicating  with  it.  In 
their  onward  growth  the  villi  piuh  the  outer  layer  of  the  dura  mat«r  before  them, 
and  this  forms  over  them  a  delicate  membranous  sheath.  In  Structure  they  consist 
of  ti'aluM  ida^  rif  cdtnuH^tive  tissue  covorcfl  over  by  a  layer  of  epithelitjni.  Tlie 
spongy  tissue  of  which  they  are  composed  is  continuous  with  the  trabecular  tiii»ue 
of  the  snbanichnoid  space. 

Thes<>  1m  1  i  1  e  not  found  in  infiin<^,  and  vef7  rarely  until  the  third  year.  They 
are  usually  found  af\er  the  seventh  year,  and  from  this  period  they  increase  in  num- 
ber as  age  advances.    Occasionally  tbev  are  wanting. 

ProoooBon  of  Om  Dtura  Mater. — 'the  processes  of  the  dura  mater  sent  inward 
into  the  ( avity  of  the  skull  are  three  in  number — the  falx  cerebri,  the  tentorium 
cereb<>Ili,  and  the  falx  cerebelli. 

The  falx  cerebri,  so  named  from  its  sickle-like  form,  is  a  strong  arche<i  proctvA 
of  the  dura  mater  whieh  descends  vertically  in  the  longitudinal  fissure  between  the 
two  hemispheres  of  the  bniin.  It  is  narrow  in  front,  where  it  is  attached  to  the 
crista  galli  of  the  ethmoid  Ixine.  and  broad  brhind.  where  it  is  connreted  with  the 
upper  surface  of  the  tentorium.  It*  upper  margin  is  convex,  and  at(ached  to  the 
iiiiH  I  surface  of  the  skull  as  far  back  as  the  internal  occipital  pi  otulu  tance.  In  this 
situation  it  i-  lipiad.  ami  cnTirain-  thr>  ^Tiprrior  InnL'itU'linal  sinii^.  Its  lower  mrir;i!n 
18  frtr,  concave,  and  presents  a  sharp  curved  edge,  which  contains  the  inferior  loogi" 
tttdinal  ainns. 
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The  Untorium  cerebetii  i»  an  arched  lamina  of  dura  mater  elevated  in  the  middle 
■nd  inoliuiiig  downward  toward  the  circmnferenoe.  It  covers  the  npper  surface  of 
the  eerebellura.  and  support.^  the  posterior  lobes  of  the  brain  and  prevents  them 
pressing  upon  the  cerebellum.  Tt  is  attached  behind,  by  its  ronvex  Viorder.  to  the 
transverse  ridges  upon  the  luucr  surface  of  the  occipital  bone,  and  there  euclu^ 
the  lateral  atnuses ;  in  front  to  the  superior  margin  of  the  petrous  portion  of  the 
temporal  bone,  enclosing  the  superior  petrosal  .sinuses ;  and  at  the  apex  of  this  bone 
the  free  or  internal  border  and  the  attarhed  or  external  border  me«?t,  and,  iurnung 
two  processes,  cross  one  another  axid  are  continued  forward  to  be  attached  to  the 
anterior  and  jjosterior  elinoid  processes  respectively.  Along  the  iiii<ldle  line  of  its 
npper  surface  the  posterior  border  of  the  fal.x  cerebri  is  attached,  the  stmiLrbt  sinus 
being  place<l  at  their  point  of  junction.  It>»  anterior  border  is  free  and  concave, 
and  presents  a  large  oval  opening  for  the  transmis.sion  of  the  crura  cerebri. 

The  falx  cereoelU  is  a  small  triangular  process  of  dura  mater  receiveil  into  the 
indentation  between  the  two  lateral  lobes  of  tbo  cerebellum  beliiml.  Its  liasi'  is 
ttUached  above  to  the  under  and  back  part  of  the  tentorium ;  its  posterior  margin, 
to  the  lower  divinon  <^  the  Tnrtical  erest  on  the  innor  surb«e  of  the  ocdiMital  bone. 
As  it  descends  it  sometimes  lUvides  into  two  smaller  iblds»  which  are  lost  on  the  sides 
of  the  foram^  magnum. 

Arachnoid  Membrane. 

The  Arachnoid  {Ao<1yi>T^.  scHo^,  like  a  spider's  web),  so  name<l  from  its  e.xtreme 
thinness,  is  a  delicate  membrane  which  envelop  the  brain,  lying  between  tbe  pia 
mater  internally  and  the  dura  mater  externally ;  from  this  latter  membrane  it  is 
separated  by  a  space,  the  subdural  space} 

It  invests  the  brain  loosely,  being  separated  from  dirc<;t  contact  with  the  cerebral 
substance  bv  the  pia  muter  and  a  quantity  of  loose  areolar  tissue,  the  subarachiioid- 
ean.  On  the  upper  suriiice  of  tlie  cerebrum  the  arachnoid  is  thin  and  transparent, 
and  may  ho  easily  demonstriited  by  injeetinfr  a  stream  of  air  beneath  it  by  means 
of  a  blowpipe ;  it  passes  over  the  convolutions  without  dipping  down  into  the  sulci 
between  Uiem.  At  the  ba.se  of  the  brain  the  arachnoid  is  thicker,  and  slightly 
opaque  toward  the  central  part;  it  covers  the  anterior  lobes,  and  is  extended  across 
between  the  two  niidrlle  lolies  so  as  to  bfive  a  considerable  iiiter\  al  between  it  and 
the  brain,  the  anterior  mbarachnoidean  space :  it  is  in  contact  with  the  puns  and 
under  surface  of  tbe  cerebellttm  *,  but  between  the  hemispheres  of  the  oerebellam 
and  the  me<lulla  oblongata  another  considerable  interval  is  left  between  it  and  the 

brain,  called  the  poxti  ftor  MtitxiriichnDHJcan  space.  These  two  spaees  eoninninicute 
together  acrasg  the  crura  cerebelli.  The  arachnoid  membrane  surrounds  the  nerves 
which  arise  from  the  brain,  and  encloses  them  in  loose  sheaths  as  iar  as  their  point 
of  exit  from  the  skull. 

The  suharoi'hnoid  upom  ifs  the  interval  between  the  arae)inoi<l  and  pia  mater: 
this  space  is  narrow  on  the  surface  of  tbe  hemispheres,  but  at  tiie  base  of  the  bruin 
a  wide  interval  is  left  between  the  two  middle  lobes,  uid  behind  between  the  hemi- 
spheres of  the  cerebellum  and  the  medulla  oblongata.  This  space  is  the  seat  of  an 
abundant  serous  secretion,  the  e<'rtf>r(>-xp!ti>il  fiuidy  which  fill^  np  the  interval  between 
the  arachnoid  and  pia  mater.  The  subarachnoid  space  usually  communicates  with 
the  general  ventricular  cavity  of  the  brain  by  means  of  an  opening  in  the  inferior 
boundary  of  the  fourth  ventricle. 

The  subdural  .^pacc  also  contains  Huid;  this  is,  however,  small  in  quantity  com- 
pared with  the  cerebro-spinal  fluid. 

Structure. — The  arachnoid  consists  of  bundles  of  white  fibrous  and  elastic  tissue 
intituatcly  blended  tnjretlicr.  Its  outer  siirfaee  is  covered  ■with  a  laver  of  cikI' itlie- 
lium.  From  its  inner  .surface  are  given  off  a  number  of  bundles  of  fine  connective 
tnsue,  which  form  a  sponge-like  trabeeuhir  network  in  the  subarachiuHd  space,  in 
theiDtersUcesof  whidi  the  oerebro-epinal  fluid  is  contained.  Vessels  of  considerable 

'  See  Ibot-iiote,  658. 
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»ize,  but  ftiw  in  number,  and,  accurUiug  to  Bochdalek,  a  rich  plexus  of  nerves  derived 
from  the  motor  division  of  the  inferior  maxillary,  the  facial,  and  the  spinal  aoecnorr 

nerves,  are  found  in  the  araclmoid. 

The  t'rrr'^iro-sfnnal  [or  (•<  jihah}-rarhidUin'\jlniil  fills  up  the  subarachnoid  «pa<»p. 
It  iii  a  clear,  limpid  fluid,  having  a  saltish  ta»te  and  a  slightljr  alkaline  reaction. 
According  to  Lassaigne,  it  consists  of  98.5  ports  of  water,  the  remaining  1.5  per 
cent,  being  solid  mattet^,  animal  and  saline.  It  varies  in  quantity,  being  hmnk 
ahnndant  in  old  persons,  and  is  qtMckly  roprodnced.  Its  chief  use  is  probably  to 
aft'ord  ntecliunicHl  protection  to  the  nervoiis  centres  and  to  prevent  the  efiect«  of 
concussions  communicated  from  without. 

PlA  Maibb. 

The  Pia  Mater  i.s  a  vascular  membrane,  and  derives  its  blood  from  the  internal 

carotid  and  vt  rtclmil  iirt(Tifs.  It  (dn-sists  of  a  minute  plexus  of  hloo<l- vessels  held 
together  by  an  extremely  fine  areolar  tissue.  It  invents  the  entire  surface  of  the 
brain,  dipping  down  between  the  convolutions  and  laminte,  and  is  prolonged  into 
the  interior,  forming  the  velum  interpositum  and  choroid  plexuses  of  the  fourth 
vctitriclr.  T^pnn  the  surfaces  of  the  In  iiiisplieres.  where  it  covers  the  gray  matter 
of  the  convolutions,  it  is  very  vascular,  and  ^ives  ofl*  from  its  inner  surface  a  Uiul> 
titudo  of  minute  vessels  whicn  extend  pcrpendicuhirly  for  some  distance  into  the 
cerebral  substance.  At  the  base  of  the  brain,  in  the  situation  of  the  anterior  and 
jM)sterior  perriratctl  spaces,  a  number  of  long  slraifrht  vessel?  are  given  off.  wliicli 
pass  through  tiie  white  matter  to  reach  the  gray  substance  in  the  interior.  On  liie 
cerebellttm  the  membrane  is  more  delicate  and  the  vessels  from  its  inner  surfiice  are 
shorter.  I'pon  the  crura  cerebri  and  pon^  Varolii  its  charactei>  are  altogether 
chanL<^>  d:  it  !u>re  presmts  a  dense  fibrous  structure  marked  only  by  slight  traces 
of  va.Hciilarity. 

According  to  Fohmann  and  Arnold,  this  membrane  contains  numerous  lymphatic 

vessels.  It."*  nerves  are  derived  from  the  sympathetic,  and  also  from  the  thinl.  fifth, 
sixth,  facial,  jrlosso-fihnrvnj«il.  pneumogastric,  and  spinal  accessory.  They  accom- 
pany tlie  branches  of  the  arteries. 

Thb  Brain. 

The  Brain  {encfphalon)  i.<  that  portion  of  the  cerebro-spinal  axis  which  is  con- 
tained in  the  cranial  cavity.  It  is  divided  into  four  principal  parts— vii.  the  cere* 
hnnn.  tlu  ('ri"lK'llmii.  the  puns  Varolii,  ;ind  the  iin'i]iill;i  (»hlnnirnta. 

The  Cerebrum  forms  the  largest  portion  of  the  encepbalon,  and  occupies  a  con> 
siderable  part  of  the  cavity  of  the  cranium,  resting  in  the  anterior  and  middle  fbrase 
of  the  base  of  the  skull,  and  separated  |)osteriorly  from  the  cerebellum  by  the  ten- 
t«»riMtn  cercholli.  Ahrnit  the  middle  of  its  under  stirfnee  is  a  narrow  constricte<l 
portion,  part  of  which,  the  crura  cerebri,  is  continueil  onward  into  the  pons  Varolii 
below,  and  through  it  to  the  medulla  oblongata  and  spimil  cord,  whilst  another  por- 
tion, tlie  crnra  verebeUI.  passes  down  into  the  cerebellum. 

The  Cerebelhtm  flinh'  lirnin  <»r  nfter-bmin)  is  situnted  in  the  inferior  orcipit.Tl 
fos.s;e,  being  scparate<i  trom  tiie  under  surface  of  the  posterior  lobes  of  the  cerebrum 
by  the  tentorium  cerebelli.  It  is  connected  to  the  rest  of  the  encepbalon  by  means 
<if  connecting  bands  called  rnira :  of  these,  two  ascend  to  the  cerel>rum.  two 
descend  to  the  medulla  oblongata,  and  two  blend  together  in  front,  forming  the 
pons  Varolii. 

The  Pons  Varolii  is  that  portion  of  the  encepbalon  which  ri>8t8  upon  the  upper 

part  of  the  basilar  process  and  body  of  the  spheii^id  bone.  It  c<iiis(ini!e>  the  bond 
of  union  of  the  vari^uis  seirments  above  named,  receiving  above  the  cnmi  from  the 
cerebrum  ;  at  the  sides,  the  crura  from  the  cerebellum  ;  and  below,  the  medulla 
oblongata. 

The  Medulla  Oblongata  extends  from  the  lower  border  of  the  pons  Yarolii  to 
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tlie  upper  pnrt  nP  th^  s|iin:il  conl.  It  Wm  beneath  the  ceret>eUum,  Testing  on  the 
lower  ]):irt  of  the  bai«jl:ir  groove  of  the  occipital  bone. 

Weii^ht  of  the  Bncephalon. — The  avera^  weight  of  the  bnin  in  the  ednlt 
male  b  49^  oz..  or  a  little  more  than  8  lb.  avoirdupois ;  that  of  the  female,  44  os. ; 
tin-  iiverarro  "iinVrciue  between  the  two  hc'm^  from  5  to  6  oz.  The  prevailing 
weight  of  the  brum  ill  the  male  ranges  between  46  os.  and  o3  oz. ;  and  in  the 
female,  between  41  oi.  and  47  os.  In  the  male  the  maximum  weight  out  of  278 
ca.<4e<«  w]i.<«  65  oz.,  and  the  mininittOl  w«|^t  84  oa.  Hie  maximum  weight  of  the 
adnlt  ffinale  brain,  out  of  191  cases,  wnf  r)^>  nr..  and  the  minitnum  weight  31  oz. 
According  to  LuiM:hka,  the  average  weight  of  a  man's  bniin  is  1424  gmnimes 
(about  45  ounees),  of  a  woman's,  1273  grammes  (about  41  ounees);  and  according 
to  Kraust'.  1 '.TO  grammis  (about  48A  oz.)  for  the  male  and  13'>0  (al)out  4^1  oz.)  for 
the  female.  It  apj>ears  that  the  weight  nf  the  brain  increa.-^es  rapidly  up  to  the 
Aeventh  year,  more  slowly  to  between  sixteen  and  twenty,  and  still  more  slowly  to 
between  thirty  and  forty,  when  it  reaches  its  maximum.  Beyond  this  period,  as 
age  advanced  ami  the  mental  faculties  decline,  the  brain  diminisln  s  slowly  in  weight, 
about  an  ounce  for  each  subsequent  decennial  penod.  These  results  apply  alike  to 
both  sexes. 

The  siae  of  the  bniin  wa.s  formerly  said  to  bear  a  general  relation  to  the  intel- 

lertual  capafitv  of  tlic  imli vidual.  Cuvier's  brain  weighed  rather  more  than  oz., 
that  of  the  late  Dr.  Abercrombie  t)3  oz.,  and  that  of  Dupuytren  ^'1^  oz.  On  the 
other  hand,  the  brain  of  an  idiot  seldom  weighs  more  than  23  ox.  But  these  facts 
are  by  no  means  conclusive,  and  it  is  wdl  Known  tliat  these  weigh t.<«  have  been 
equalled  bv  th<-  tHaiii^  of  pt-rvon**  who  never  displayed  any  remarkablo  intellect. 
Dr.  lloldeuuau  of  Cincinnati  has  recorded  the  case  of  a  mulatto,  aged  forty-five, 
whose  bnun  weighed  68f  oz. ;  he  had  be^  a  slave,  and  was  never  regarded  as  par- 
ticularly intelligent :  he  wa.s  illiterate,  but  is  said  to  havi>  ]>een  ros(-rvL-<l,  meaita> 
tive,  and  economical.  Dr.  En!»nr.  district  medical  offtcer  at  Port  Eli/ahti-tli.  reports 
that  the  brain  of  Cary,  the  Irish  informer,  weighed  bl  oz.  M.  Isikiforofl'  has  pub- 
lished an  article  on  the  subject  of  the  weight  of  brains  in  the  Nemvti.  Acconling 
to  him,  the  weight  of  the  brain  has  no  in6uence  whatever  on  the  mental  faculties. 
It  oii;i:}it  to  be  rememfA:re<l  that  the  significance  of  the  weight  of  the  brain  sliniild 
<lepend  upon  the  proportion  it  bears  to  the  dimensions  of  the  whole  body  and  to  the 
age  of  the  individual.  It  is  eqtully  important  to  know  what  was  the  cause  of  death, 
for  long  di.Hea.He  or  old  ago  exhausts  the  brain.  To  define  the  real  <legree  of  devel- 
opment of  the  brain  it  ii^  therefore  necessary  to  have  a  knowledfxe  nf  the  condition 
of  the  whole  body,  Und.  as  this  is  usually  lacking,  the  mere  record  of  weight  pos- 
sesses little  signi&ssnce. 

The  human  brain  is  heavier  than  tltat  of  all  tlie  lower  animal's,  excepting 
the  elephant  and  whale.  The  brain  of  the  former  weighs  from  H  lb.  to  10  1b., 
and  that  of  a  whale,  in  a  specimen  seventy-five  feet  long,  weighed  raihtr  more 
than  5  lb. 

BCbdxtlla  Obloivoata. 

The  Medulla  Oblongata  is  the  upper  enlarged  p»rt  of  the  spinal  cord,  and 
exten«ls  from  the  up}>er  houh  r  of  tlu-  atlas  to  the  Tower  border  of  tlir  pnn=  A'arolii. 
It  is  directed  [from  above]  obliuucly  downward  and  backward;  its  anterior  surface 
rests  on  the  basilar  groove  of  tne  occipital  bone ;  its  posterior  surfiice  is  received 
into  the  fo.'tsa  Irctwoen  the  hemispheres  of  the  cerebellum,  forming  the  fl<X)r  of  tlie 
fourth  veTitricIc.  It  i-^  pyrnmitlal  iti  fVirm,  its  broad  cxtrfiiiity  directed  tijivsard,  its 
lower  end  being  narrow  at  its  point  of  connection  with  the  cord.  It  measures  an 
inch  and  a  quarter  in  length,  tbree-qaarters  of  an  inch  in  breadth  at  its  widest  part, 
an<l  half  an  inch  in  thickness.  Its  surface  is  marked,  in  the  median  line  in  iTOnt 
anil  behind.  V'V  an  anterior  and  pontcrior  mcdtan  fiaitnrv,  which  art' (  i  niinuous  with 
those  of  tlie  .Hpinal  cord.  The  jmterior  fissure  contains  a  fold  of  pia  mau  r,  and  ter- 
minates just  below  Uie  pons  in  a  cul-de-sac,  the  foramen  cavMm.   The  posterior  is 
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a  deep  but  narrow  fissare  continne<l  upward  to  !i)>oiit  tlio  inidille  <>f  fhc  iiHvlulla. 
where  it  expands  into  the  fourth  ventricle.  These  two  h.sisures  divide  the  medulla 
into  two  Bymmetrieal  halves^  each  lateral  half  being  sitbdtvided  by  minor  grooves 
into  finir  OOlnnillS,  whidi,  from  before  liackuiird.  are  named  the  anterior  pyramid^ 

lateral  (nu  t  and  olivary  bodjff  the  r€tt\form  bodjf, 
the  posterior  pyramid. 

The  anterior  pynunidfl,  or  corpora  pyrami- 
dalia,  are  two  pyrain'uhil  bundles  of  white  matter 
place<l  one  (Hi  eillu  r  siile  of  the  anterior  median 
tissure.  and  sieparated  tVoni  the  olivary  bod^',  which 
is  external  to  them,  by  a  slight  depreerioa.  At  the 
lower  border  of  the  jxtn**  they  are  somewhat  con- 
i«tricted ;  they  then  become  enlarged  and  taper 
slightly  as  they  descend,  being  continuous  helov 
with  the  anterior  column.s  of  the  cord.  On  t«epa> 
rating  the  pyramid.'*  l)elow  it  will  Ite  ohservcd  tliat 
their  innermost  fibres  form  from  four  to  live  bundle* 
on  each  ride^  which  dedusate  with  one  another 
acroHs  the  anterior  median  fisaure;  this  decoiaa* 
tinn,  however,  is  not  formed  of  fibres  froni  the  an- 
terior column  of  the  cord,  hut  from  the  deep  por- 
tion of  the  lateral  columnn,  which  forward 
to  the  surface  between  the  diver<:in;.'  anterior  t  ol- 
umns.  The  outeniiost  fil»res  <lo  not  (iceiis.site  ;  tliev 
are  derived  from  the  anterior  column.n  of  the  corJ, 
and  are  oontinned  dire<  tly  upward  through  the  pons  Varolii. 

Lateral  Tract  and  blivary  Body, — The  lateral  tract  is  continiioiis  vrith  jiart 
of  the  lateral  column  of  the  cord.  Below  it  is  broad,  and  iiulndes  that  part  of 
the  niciiulla  between  the  anterior  pyramids  and  restiform  body;  but  above  it  i» 

nuhed  a  little  backward  and  narrowed  by  the  projection 
forward  of  the  olivary  Itody. 

The  olivary  bodies  are  two  j  roniineut  oval  masses 
situated  behind  the  anterior  pyramids,  from  which  they 
are  separated  by  slight  grcK)ves.  They  etjual  in  bn^adth 
tlie  anterior  pyramids,  are  a  little  Itroader  abuvt'  tliaii  be- 
low, aud  are  about  half  an  inch  in  length,  being  separated 
above  irom  the  pons  Varolii  by  a  aUffit  depmaioD.  Nu- 
merous  wliite  fibres  ^irfitormet)  are  seen  winding 

round  the  lower  end  of  each  bo<l\',  sometimes  crossing:  their 
surface,  and  it  is  separated  above  from  the  lower  border 
of  the  pons  by  a  Innd  of  arched  fibres. 

The  reatiform  l>oth't-x  (Fi-r.  441)  are  the  largest  oolumna 
of  the  me<lulla,  and  cnntinuon>  below  with  the  posterior  col- 
umns of  the  cord.  They  arc  two  roundcU,  cord-like  emi- 
nences placed  between  tAe  lateral  tracts  in  front  and  the 
posterior  pyramids  behind,  from  both  of  which  they  are 
separated  by  sli<rbt  jrnMues.  As  tiny  ascend  they  (liverj^e 
from  each  other,  aji«sist  in  formiag  the  lateral  boiuularies 
of  the  fourth  ventricle,  and  then  enter  the  corrc>sponding 
hemisphere  of  the  cerebellum,  forminj:  its  inferior  jiedunele, 
while  other  fibres  are  continued  from  the  restifomi  bodies 
into  the  cerebrum. 

The  posterior  pyramids  (funiruH  (frm  il.  x)  are  two 
narrow  white  enrils  |ilare<l  one  on  each  side  of  the  jxisterior  median  H.-sure.  ainl  -ejia- 
rate<l  from  the  rcstiform  bodies  by  a  narrow  groove.  They  consist  entirely  of  white 
fibres,  and  are  continuous  with  the  posterior  median  columns  <tf  the  spinal  cord. 
These  bodies  lie  at  fint  in  close  contact.    Opposite  the  apex  of  the  fourth  ventricle 
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thi'V  fonii  an  onlnrL'*'tttfnt  { prnvenx^tif  i-lnnitim),  :iini  thi'ii  (livfrL'iii:^  t'nnn  tlic  l;it«'ral 
boundaries  of  the  lower  part  of  the  fourth  ventricle,  and,  gradually  tapering  off, 
beoome  lost  m  l3tM  corresponding  restifonn  body. 

The  postm'or  ttnrfafe  of  the  medulla  oblongata  forms  part  of  the  floor  of  tlie 
fourth  ventricle.  It  is  of  a  triangular  forni.  ltoundffl  mi  caeh  side  Ity  the  <li vei  L'iiig 
posterior  pvrainidt},  and  is  that  part  of  the  ventricle  which  from  the  reaeuibhiuce  to 
the  point  of  a  pen  is  celled  the  calamut  teripUmu*.  The  di  vergonce  of  the  post^ior 
pjmnidfl  end  restiform  liodies  e|Mni  to  vieir  the  gmv  matter  of  the  nie<lulla.  which 
IS  continuous  below  with  ilie  gray  eoninii«suro  of  the  eonl.  In  the  middle  line  i« 
i»een  a  longitudinal  furrow  continuous  with  the  posterior  median  fissure  of  the  cord, 
terminating  below,  at  the  point  of  the  ventricle,  in  a  cnl-de-sac,  the  vewtrieU  of 
ArantiuM,  which  descends  into  the  medulla  to  a  slight  extent.  It  is  the  remains  of 
n  canal  which  in  the  foetus  e.\tend.>«  throughout  the  entire  len^ith  of  the  cord.  [Thi.«i 
statement  is  erroneous.  The  canal  persists  throughout  life,  and  is  the  "central 
canal**  of  the  cord  (Fig.  488,  p.  657).  The  ventricle  of  Arai^tius  is  therefore 
only  apparently  a  cilUde-sac.  The  central  canal,  or  "  ventricle  of  the  cord."  is 
continuous  with  the  fourth  ventricle,  and  is  the  lowest  one  of  the  continuous  series 
of  cavities  in  the  interior  of  the  central  nervous  system,  due  to  its  mode  of  devd- 
opment.3 

Structure.— The  ine<lii!];i  oltloriLritn.  like  the  spinal  coril.  consists  nf  liotli  gray 
and  white  matter.  Hut  the  outer  surface  of  the  medulla  do<'s  not  consist  so  exclua- 
ivelj  of  white  matter  as  in  the  cord,  for  the  matter  is  exftoscd  on  its  posterior 
surface,  forming  the  floor  of  the  fourth  ventricle  by  the  divergence  of  the  restiform 
bodies  and  )M»sterior  pyramids.  The  wliifc  iiiatfrr  is  arranged,  a,s  has  been  described, 
into  four  columns,  and  through  these  the  hbret«^of  the  cord  can  he  tracc^l  upward 
into  the  rest  of  die  encephalon. 

The  anterior  pyramid  is  composed  of  fibres  derived  from  the  direct  pyramidal 
fiuseicidus  of  the  anterior  coliiiiin  of  the  cord  of  its  own  side,  and  from  the  crossed 
pyramidal  fasciculus  (fasciculus  of  Tiirck)  of  the  lateral  column  of  the  opposite  half 
of  the  cord,  and  is  conttnaed  upward  into  the  cerebrum  and  cerebellum.  The  fibres 
may  be  divided  into  three  sets,  internal,  middle,  and  external.  The  internal,  the 
chief  mass  of  fibrc>  froin  the  pyramid,  enter  the  pons,  and,  coui-sing  through  the 
superficial  layer  of  the  cms,  pa-ss  upward  to  the  cereliruni.  The  middle  fai^ciculus 
encloses  the  olivary  body,  and,  reoeivinfr  fibres  from  it  enters  the  pons  as  the 
oh'iuiry  fasciruhiH  or  fillet.  The  rrtrrnal  fibres  pass  beneath  the  olivary  body  to 
the  restiform  body,  and  spread  out  into  the  structure  of  the  cerebellum.  The  ante- 
rior pyramids  contain  no  gray  matter. 

The  lateral  traet  is  continuoiLs  below  with  the  lateral  column  of  the  cord. 
Its  fil)rcs  pass  in  three  different  directions.  The  most  external  join  the  resti- 
form body  and  pads  to  the  cerebellum.  The  internal,  more  numerous,  pa.^s  for- 
ward, pushing  aside  the  fibres  of  the  anterior  column,  and  form  part  of  we  op|H>- 
site  anterior  pyramid  under  the  name  of  "crossed  pyramidal  nsciculus."  The 
middle  fibres  ascend  b'-neath  the  olivarv  body  to  the  cerel»nim.  passing  along  the 
hack  of  the  pons,  and  form,  together  with  fibres  from  the  restiform  body  and 
posterior  pyramids,  the  fa»neuU  tereiet  in  the  floor  of  the  fourth  ventricle. 

Olirarj/  Body.—\{  a  ri.iii^verse  section  is  made 
through  either  olivary  IhhIv.  it  \s\\\  br  t'lund  to 
consist  of  a  small  ganglionic  Mut>s  deeply  imbedded  /wf.w»- 
in  the  medulla,  partly  appearing  on  the  surfiice  as 
a  «m<M>th,  olive-shaped  eminence  (Fig.  442).  It 
consists  externally  of  a  white  substance,  and  in- 
ternally of  a  gray  nucleus,  the  corpus  dentatum. 
The  gray  matter  is  arranged  in  the  form  of  a  hol- 
low caps'ule,  open  at  its  ..pper  and  inn-  r  part  an.l  T„„^^8«^of  Medulla OttongMa. 
pr;.'sentmg  a  zigzag  or  dentatcu  outline.     >\  hite 

fibres)  paiis  into  or  from  the  interior  of  this  body  by  the  aperture  in  the  upper  part 
of  the  dottle.   They  join  with  those  fibres  of  ine  anterior  column  which  ascena  on 
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t)i«-  ontor  si<lo  and  1*cT)eath  the  olivary  body  to  form  the  olivary  faaciculaa,  which 

aiM-'t'iuis  to  the  cerebrum. 

The  rettifnrm  body  is  formed  chiefly  of  fibres  from  tfie  fiuciculiu  cuneattm  of  the 
posterior  colunin  of  the  cord,  which  is  continued  up  into  tho  lower  part  of  the 

medulla  under  tho  saino  niinie.  In  the  medulla  between  tlie  fasciculus  cuneatus  and 
the  poisterior  py  ramid  there  exist:«  another  tract,  called  the  funiculus  of  Holando, 
whien  w  produced  by  the  enlargement  and  approach  to  the  snrface  of  the  caput  comu 
of  the  firay  matter.  Thesie  two  fai^ciculi,  the  fasciculus  cuntnitus  and  the  funiculus 
of  Rolando,  are  joined  by  some  tnmsverse  bundles  of  fibres,  the  arcifomi  fibres  of 
Rolando,  which  jmuss  from  the  anterior  median  fissure  across  the  olivary'  body,  and 
the  three  form  the  restiform  body.  On  entering  the  pons  it  divides  rato  two  fas- 
ciculi above  the  |)oint  of  the  fourth  ventricle.  The  external  fa.sciculus  enters  the 
cvrehellum;  the  inner  fasciculus  joins  the  posterior  pyramid,  is  continued  up  along 
the  fourth  ventricle,  and  can  be  traced  up  to  the  cerebrum  with  the  fasciculi  teretes. 


Fio.  441 


Tbe  Ootunni  of  tbe  Medulte  OUmhima.  and  tbetr  conmctJon  wUb  the  emlmui  •nd  ecrtbcUun. 


The  po&terior  pyramid  is  fbrmed  by  Ae  ftselcolns  of  GoH  of  the  posterior 
column  of  the  cord ;  it  joins  the  fiMciculus  teres  and  is  continued  with  it  to  the 

cerebrum. 

The  <  M\u^<'  of  the  fibres  of  the  nuilulla  will  be  better  understood  by  reference  to 
the  accoiii]Kiiiyiii;r  plan  (Fi<i.  44'>,  p.  671),  copied,  by  pt^i-mission  of  Mr.  H.  E.  Clarkt 
fromAViKnn-  A  ihitonn'ftt'x  I'adc'Menttu  :  [^aml  F'i<:.  444,  from  Flcchsig]. 

Si'j'tiiiH  of  f/ii'  Mvihilln  Of>hiH4fnfn. — .\bove  the  divus.<5ation  of  the  anterior  |\vra- 
mi<ls  numerous  white  fibres  extend  fnun  behind  forward  in  the  metlian  line,  torniing 
a  septum  which  subdivides  the  medulla  into  two  lateral  halves.  Some  of  these  fibres 
emerge  at  the  anterior  me<li:ui  n--iitr.  ;itid  form  :i  band  wliicb  curves  round  the  lower 
border  of  the  olivary  Inxly  or  j»ius<es  transverst-Iy  acmss  it.  and  rounti  the  side  of 
the  medulla,  forminj;  the  arcifomi  fibres  of  Rolando.  Others  appear  in  the  floor  of 
the  fourth  ventricle  iflsning  from  the  posterior  median  fissure,  and  ibrm  the  white 
atri:e  in  tli.-it  -iniatinn. 

Gray  Matter  of  the  Medulla  Oblongata. — |_For  the  va.M  ular  supply  of  the  me- 
dulla. af«  well  as  the  location  of  some  of  its  nuclei,  see  Fig.  886,  p.  548.  j  The  aratf 
matter  of  tbe  medulla  oblongata,  which  contains  many  multipolar  ganglion-celn. 
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partly  continiioti?  with  tin*  prav  matter  <»f  the  covil  ami  |i:ii-tlv  arninurd  in  iiidcjvend- 
cnt  matitM.'ii.  Id  the  lower  part  ot  tlie  uitMiullu  the  gray  matter,  which  is  coutiuuou« 
with  the  oord,  is  arranged  in  the  shape  of  two  crewentic  horns,  widi  their  convexi- 
ties toward  CMSb  other  and  connected  by  a  central  connuissure  :  hut  in  the  upper  part 
it  loses  its  cre<*centic  arran^enirnt,  becomes  iiif>ro  alMinilaiit.  and  is  r]isp()s<'(l  with  less* 
regularity.  'I'lie  jK»>«terior  liorns  become  enlarged  arul  gnidually  shitted  outward,  m 
that  they  form  rounded  masse*  dose  under  the  surfiice  of  the  Weml  columns,  and 
have  receive<l  tlie  names  of  the  tuberclen  of  Rolando.  The  rest  of  the  posterior 
horn  surrounds  the  pos»tri  i'>r  piirt  nf  the  central  cfinal.  but  as  this  expand);  into  the 
fourth  ventricle  the  gmv  matter  is  pushed  outwanl  into  the  posterior  pyramid  Und 
the  fiisciculus  cuneatiis,'  which  is  passinfr  upward  to  form  the  restiform  body ;  in 
each  of  these  funiculi  it  forms  a  distinrt  arcnTnulatinn  of  gray  matter,  constituting 
the  nncli'm  (/nicilis  ami  the  nuclem  funeatuM.  The  anterior  horn  of  gniy  matter 
is  broken  up  by  the  passage  thn»ugh  it  of  the  crosses]  pyramidal  fibres  fix)m  the 
lateral  column  of  the  ( ord.  By  this  means  the  anterior  ]>ortion  of  the  horn  is  com* 
pletelv  isolated  fmm  the  remaiiifh'r  and  <'onstitutrs  tlic  hitn-aJ  mirh  nx  i.f  firay  tiuit- 
ter,  which  is  situated  near  the  surface  «»t  the  lateral  column.  The  rest  of  the  anterior 
horn,  being  permeated  hv  the  decussating  fibres,  presents  a  sort  of  coarse  network 
arrangement  called  the  formatio  retu  uhris.  The  part  corresponding  to  the  trans* 
verse  ^nx  rommissure  of  thf  conl  i.s  exposed  to  view  liv  the  <livergence  of  the 
posterior  white  fibres  on  the  surfiice  of  the  medulla,  ami  torms  a  continuous  mass, 
constituting  the  floor  of  the  fourth  ventricle.  The  ganglion-cells  are  here  collected 
into  groups,  forming  the  so-called  ntu  h  i  from  which  many  of  the  cranial  nerves 
arise.  The  lowpst  of  thf»sp  groups,  situate*!  just  at  the  |x>int  wheiv  the  medulla 
commences,  and  on  either  side  of  the  central  canal,  is  the  nucleus  of  origin  of  the 
spinal  aocessovy  and  hy{>oglo88a]  nerves;  somewhat  in  front  and  external  to  this 
sevei^al  wllections  of  ganglion-cells  are  situate*!,  which  together  constitute  the 
nneleus  of  origin  of  the  pneumogai<tric  nerve,  the  separate  filaments  of  which  the 
nerve  consists  at  its  origin  arising  from  the  different  groups.  Higher  than  thLs,  and 
nearer  the  anterior  part  of  the  medalh^  is  a  thinl  group  of  cells,  which  constitutes 
the  mirhMis  of  the  glosso-pharvngeal.  And  highest  of  all,  and  at  some  distance  from 
the  maldle  line,  is  the  nucleus  of  the  anditory  nerve. 

Another  independent  mass  of  gray  mutter  is  found  in  the  corpus  deutatum  w  ithin 
the  olivary  body,  which  is  continuous  with  the  posterior  part  of  the  formatio  reticu* 
lari-i  rif  the  anterior  liom.  And  nearer  the  septum  of  the  me<liilla.  hut  confimiou.s 
with  the  corpus  dentatum,  is  a  thin  layer  or  stratum  of  gray  matter  called  the  acces- 
sory corpus  deutatum. 

P0H8  Vaboui. 

The  Pons  Varolii  {mSmrSphaU,  Ohaussier)  i»  the  bond  of  union  of  the  various 

segments  of  the  encephalon,  connecting  the  cci  i  hnim  above,  the  medulla  oblongata 
belnw.  an<i  the  cerebellum  bt-hind.  It  is  situated  aliovr  the  medulla  oblongata,  below 
the  crura  cerebri,  and  between  the  hemispheres  of  the  cerebelluiu. 

Its  under  ntrfiu  e  presents  a  broad  transverse  band  of  white  fibres  which  arches 
like  a  bridge  ;ii  ro>4  the  ui>|»er  part  of  the  medulla,  extendin;;  between  the  two  hem- 
isphere^  of  the  cerebellum.  This  surface  ])rojeefs  rnti>jideraMy  beyond  the  level  of 
these  parts,  is  of  ({Ua<lrangular  form,  rests  upon  the  sphenoid  and  basilar  gi*oove  of 
the  occipital  bone,  and  is  limited  before  and  behind  by  very  prominent  margins. 
It  presents  along  the  mithlle  line  a  longitudinal  groove,  wider  in  front  than  behind, 
which  lodges  the  ba-^ilar  artery  :  numerous  transverse  strise  are  also  observed  OH 
each  side,  which  indicate  the  course  of  its  superficial  fibresi. 

Its  upper  turfaee  forms  part  of  the  floor  of  the  fourth  ventricle,  and  in  part  is 
in  eontax't  with  the  cor|M»ra  i|uiidrigcmina. 

At  each  side  its  fibres  become  contracted  into  a  thick  rounded  eord.  the  ''rtn( 
cerebi'Ui,  which  enters  the  substance  of  the  cerebellum,  constituting  iis  middle 
peduncle. 
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Structure. — The  pons  Varolii  consists  of  altcriiatf  layers  of  tnuisverae  and 
lonijitudinal  tibrea  iutenuixed  with  gray  matter  (tig.  448). 

The  trantvene  fibre*  connect  together  the  two  lateral  hemi8|riiereB  of  the  oer- 

t'liclliiin.  ami  constitute  its  <zrv;\t  transverse  coniniissurc.  They  e^nisist  of  a  super- 
ficial and  a  deep  layer.    The  superficial  layer  ftaAttes  UDiDterruptedly  across  tlie 
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IXaf fMin  of  thp  Gray  M—iM  of  ttw  flptnal  Oaid  and  Bnin,  thowliig  (he  coane  of  the  coudaetfBg  paths. 

^Flmaic  of  Rolando. 

f.  P.  T,  and  Pi,  Coune  of  tbe  flbces  of  tbe  py  ram  Mai  timet  tnm  tbalr  wfgin  In  tbe  oentcal  MnvitlittlMM  to  tbdr 

termlnntion  in  ibe  anterior  irrav  horuK  <a,  a"). 
I.  ff.  Ill,  First,  fH'coiid.  ami  thlm  purtiuns  of  Ihc  Icntirulnr  nii<-lfus  f.V/.);  AT.  r«nrt«to  uiirlen*;  Th,  Opflc 
tliHluinUK. 

/'  ''  It,  .1.  t'liint!'  from  ulili  h  rlhn«  l«>iie  ronni-cdni;  tin-  rorti  x  of  t lie  brain  and  baaal  KancUua.and  abo  Itat 
k-ray  Miiistniii  t'  nf  thv  iH>ns  il'in ;  Hil.  Klbrf<>  r<.iiii<-<  liii;:  (hi'  iHTebellun and  o|itio IliMwaiw:  aad  6kg^tlMM» 
('>>niiifetiiiK  tlio  Li-rtlx-lluiii  and  tbv  amy  fcul>»(niu'f  nf  the 

tiq  and  pq,  Anwrior  and  pcwlcrior  pair  of  corpora  qimdrigt^mina  revpectlTaiy. 

X,  rpiMT.  and     lower  Mtn*  eonnectins  the  olivary  body  and  the  corpoia  quadrifmlaa. 

fH,  h'>rii)niio  rpili'tiinriv  of  ihf  mrdulla  oblonnauk  fomed  by  flbica  nam  the  «fiie  tbal«aiu<fl),tlM  iaienial 
(Ihi'ioii  uf  till'  infi  rior  i~-<iiin('i<'  of  tbeceivfaellan  (iqi).  Riwi  tbe  apfnal  card  O, or, and •nO. and  pnteMy 

al-i.  fnmi  the  clavat*.'  inn  l<  u~  .\Vi 
O.  Olivary  body;  rrp.  fihrvx  ni  tli<      Miform  lH^idlei>  ronnertinf  tb«  oHvaijr  bodtaa  aadeeTCbelllllB:  Otbar  dbffM 

rtinnm  it  with  tbe  triuiiKulur  t.N>rj  «iul  clavate  i.Vr)  nuolet. 
dp.  DeciwMKion  of  tlie  pyimmMa. 

pr,  Fibm  of  tbe  patterfor  roots  wtatrb  paaa  npurard  and  domward  lalo  ite  (iBjr  •uhalaac«»  and  ponue  only  a 

nbort  coune 
a,  n'.  It",  <i"'.  aiiti  rior  n"it> 

p,  pT,  pr",  <i,  Kil>ris<>f  thv  |)«>slerii>r  hriL'.  i  KltTli>lK>.J 

surface  of  the  pons,  forniinj:  a  iiniri>ini  hiyer.  wliit  li  mn-i-ts  of  fihres  ilrrived  from 
the  irus  cerebelli  on  each  .side,  meeting  in  the  median  line.  The  deep  layer  of 
transTerae  ibrm  decunsates  [at  a  right  angle]  with  the  longitudinal  fibres  continaed 
ap  fipom  the  medulla,  and  contains  much  gray  matter  between  its  fibres. 
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The  longitmlhinl  fibres  are  continued  up  through  the  pons  :  1,  from  the  anterior 
pyramid:  2.  from  the  olivary  body;  3,  from  the  lateral  and  jH)8terior  coluinnaof 
the  cord,  rtcfi viiig  special  ffhrcs  from  the  gray  matter  of  the  pons  iti^^lf. 

1.  The  Jibrcv  from  the  anterior  pyramid  ascend  through  the  pons,  ituUedded 
between  two  layen  of  transvene  nbrefl^  being  aubdividw  in  their  ooiine  into 
smaller  bundles ;  at  the  upper  border  of  the  pons  they  enter  the  cnu  cerebri,  fonn- 

ing  its  fnsriculatfil  yM)rtinn  or  eni«t!i. 

2.  The  olivary  Jmcicuhm  div  ide:*  m  the  pons  into  two  buntUes,  one  of  wliirh 
aecenda  to  the  corpora  qnadrigemina :  the  other  is  continued  to  the  cerebrum  with 
the  fibres  of  the  lateral  column. 

8.  fibrea  from  the  lateral  and  posterior  rohimnn  of  the  mrd,  with  n  hnndle 
fruni  the  olivary  fasciculus  and  restiform  body,  are  intermixed  with  much  gray 
matter,  and  appear  in  the  floor  of  the  fourth  ventricle  aa  the  fiisciculi  teretee:  th^ 
aacend  to  the  deep  or  cerebral  part  of  the  crus  cerebri. 

The  tjrtiif  mafft'r  of  the  pons  irrcjrularly  scattered  through  it.«?  substance.  No 
gniv  matter,  however,  is  found  on  it>i  anterior  or  nui)erticial  surface,  which  is  occu- 
pied exclusively  by  the  auperficial  transverse  white  fibres :  but  the  posterior  or  dor. 
sal  surface  is  chiefly  constituted  of  p-ay  matter,  traversed  by  longitudinal  wliitr- 
fibres,  forming  a  well-define<l  fonnatio  reticularis.  It  is  direcllv  continuous  wiili 
the  gray  uiatter  of  the  medulla.  In  this  fonuation  are  three  collections  or  grr»u{)S 
of  ganj^lion-cells,  forming  the  nuclei  of  origin  of  the  fiwiai  and  Irifiicial  nerves  and 
the  stipi'iMMi-  olivary  nuHfM=. 

The  superior  olivary  nucleus  is  situated  in  the  lower  pjirt  of  the  pons,  close  to 
the  medulla,  behind  the  longitudinal  fibres  from  the  anterior  pyramid,  and  is 
enclosed  by  some  transvei-se  fibres  called  the     /// .  ^/mtti. 

tSeptum. — The  pons  is  sul  divided  into  two  Ijitcnil  li:dv{  <  liy  :i  median  septum, 
which  extends  through  its  posterior  half  and  is  continuous  with  that  of  the  medulla, 
and  like  it  formed  by  antero*poBterior  fibres  which  decussate  in  the  middle  line. 

Obbbbrdu,  Upfhb  Sdrfaob  (Figs.  446. 447). 

The  Cevebram*  in  man  constitutes  the  largest  portion  of  the  encephalon.  Its 
upper  surface  is  of  an  ovoidal  form,  broader  behind  than  in  front,  convex  in  its 

gencnd  outlinp,  nnd  divi<b''l  intii  two  laferni  biilve.';  or  heunspheres.  riglit  and  left, 
by  the  great  longitudinal ^ssure,  wliich  extends  tliroughout  the  entire  leugtii  of  the 
cerebrum  in  the  middle  Ime,  reaching  down  to  the  base  of  the  brane  in  front  and 
b^ind,  but  intemtpteil  in  the  middle  by  a  bniad  tninsverst*  commissure  of  white 
matter,  the  corpm  eallostmi,  which  ronnocts  the  two  hendspheres  together.  Tin-, 
fissure  lodges  the  falx  cerebri,  and  indicates  the  original  development  of  tlu-  loaiu 
by  two  lateral  halves. 

Eiich  hemisphere  pnxents  nn  outer  fiurfaco,  which  is  convex  to  <  nrrespond  with 
the  vault  of  the  cninium  .  an  inner  surface,  flattened  and  in  contact  with  the  op|)«>- 
site  hemisphere  (the  two  imicr  surfaces  forming  the  sides  of  the  longitudinal  fi.ssurtO  ; 
and  an  under  surface  or  base,  of  more  irregidar  form,  which  rests  in  front  on  th«» 
anterior  and  ndddle  fossj»»  (tfilie  base  of  the  skull  ainl  bfliiinl  upon  the  tcntoritim. 

Convolutions. — If  tiie  arachnoid  is  removed  with  the  forceps,  the  entire  sur- 
face of  eneh  hemisphere  will  be  seen  to  present  a  number  of  convoluted  eminences. 
t/ie  I'onrofiidons  or  ffifri.  separated  from  each  other  by  depressions  (jfyfurfs  uiul 
KiiKu')  of  variou<  rlepths.  Tiie  outer  surfiice  of  eacli  corn oliition.  as  well  as  the  sido^ 
and  bottom  of  the  sulci  between  them,  are  coiujMised  of  gray  matter,  which  is  called 
the  eortieal  9ub§tanee.  The  interior  of  each  convolution  is'composed  of  white  mat- 
ter, and  white  fibres  also  blend  with  the  gray  matter  at  the  sides  and  bottom  of  the 

sulci.  Bv  this  arnni'^einent  the  eorivol!it!on«  tire  adapted  to  increa-^*'  tb»'  nmouiit 
of  'jn»v  matter  without  occupying  uiueh  adiliiioiial  >pa<  e,  whiiL-  tliey  ;ils«>  ullord  a 

'  I  In  studving  the  brain  no  one  ahould  overl<x>k  ibe  splendid  Topf»/raph<'m'  .iHrfnmif  of'  dtt  /imifi, 
bv  Pmf.  J.  €'  DnUnn,  Philudelphi*.  I^V  In  iIk  Bnot^^  A„nnh  uj  Au.,u..h  >  s'^fprry  for  1S80 
■Uo  w  an  ezcellcDt  snd  dear  acvnunl  of  much  of  the  analomv  of  the  cerebroai,  Hv  th«  ftMoe  ailtJiar.l 
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grcator  extent  of  surface  for  the  termination  of  tlie  white  fibres  in  the  gray  matter. 
On  closer  examination,  however,  the  cortical  substance  is  foun<i  subdivideil  into 
four  layers,  two  of  which  are  composed  of  <;ray  and  two  of  white  matter.  The 
mo.st  external  is  an  outer  white  Stratam,  not  equally  thick  over  all  part^  of  the 
brain,  beiji;x  most  markcrl  on  tlio  convoluticms  in  tlu-  Inn^ritmliual  fissure  himI  on 
the  under  part  of  the  brain,  especially  on  the  middle  lube,  near  the  descending 
bom  of  the  lateral  ventricle.  Beneath  tbb  is  a  thick  reddish-gray  lamina,  and 
then  another  ^in  whito  stratum ;  Isstly,  a  thin  stratttin  of  gray  matter,  which  lies 

Fi<i.  44fi. 


FtSSURC 


Upiwr  BiirftM  of  tbe  Bnin,  (be  Ancbmald  h*Ttnf  bwn  remcnned. 

in  close  contact  with  the  white  fibres  of  the  hemispheres :  consequently,  white  and 
gray  laminie  altmnate  with  one  another  in  thv  lonvolutiong.'  In  certain  convolu- 
tions, however,  the  cortical  substance  onn>ist8  of  no  less  tlian  six  lavor<.  three  gray 
and  three  white,  an  additional  white  stratum  dividing  the  most  superficial  gray  one 
into  two :  this  is  especially  marked  in  those  convolutions  which  are  situated  near 
the  corpus  callosnm. 

The  siilci  are  generally  an  inch  in  depth;  they  vary  in  lifT  r  nt  l>niins  and 
in  difierent  parus  of  the  »ame  brain ;  they  are  usually  decpe^si  on  the  outer  convex 
snr&oe  of  the  hemispheres ;  the  deepest  is  situated  on  the  inner  surfiice  of  the  hem> 

'  la  Che  tperimm  from  which  diis  figure  wm  drawn  the  parietft-oodpital  Ihmm  has  been  bridged 

over  or  obliterated  by  one  of  the  annectant  convolutions  of  the  ocripitnl  lobe,  but  i(B  fiontinwalwHI 
can  be  lrace<l  on  the  internal  as{>ect  of  the  hetni«pbere.    fSw  Kip.  392,  3.) 

'  Tiu'  siiiilt'iit  hli.nilii  IxMT  ill  niini)  tli;ii  i:  i-  i-\irL-inelv  lioiilitlul  wIu'iIm  t  tlifM-  huiiirm'.  visible  to 
the  Dake<l  eye,  corrr^pond  to  the  layers  of  which  the  corlioU  gny  uuoier  in  mad  to  be  hisU/ltit^GaUy 
' — ipoNd,  tnd  which  will  piweDtly  be  dcicribed. 
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ispliorc,  on  a  tl  with  tlio  corpus  callosutn.  and  corresponds  to  the  pn)J6Ctioil  ill 
tbe  posterior  horn  of  U»e  lateral  ventricle,  hippocam^m  minor. 

The  number  and  extent  of  the  convolations,  as  well  as  their  deptli,  appear  to 
bear  close  relution  to  the  intellectual  power  of  the  individual,  as  is  shown  in  their 
incrcaainir  complexity  of  arrangeniftit  w*  nsfcnd  ft-oin  the  lowest  Maurnialiu  up 
to  nnm.  Thus  the^'  are  absent  in  some  of  ilie  lower  orders  of  Mauitnalia,  and  thejr 
increase  in  number  and  extent  through  the  higher  (wders.  In  man.  thej  present  the 
most  complex  arnmgemeut.  Again,  in  the  child  at  birth,  before  the  intelleotaal 
f:i<'ultie««  are  cxert  i';rfl,  tlio  convolutions  have  a  very  sunple  arrangement.  pre«ent- 
iug  few  imdulaiious,  and  the  sulci  between  them  arc  Icsa  deep  than  in  the  adult. 


[Fir.  it". 


Vii-w  of  the  Brain  fr<mi  Above. 

F,  frotini!  1.)1h>:  p.  paHt'tal  lobe;  O.  urcli<l(nl  lo'ic  :  .*>',,  end  nf  tbr  horUontal  i.rai«  h  r>f  the  flii«ur»  SyUil;  e,  ivn- 
trnl  liwun-  or  iiwurenf  Rolando:  .1.  unitTinr  o<-utnil  it  nM  i  tidinR  fkoninl  o<>iiv<>luiion:  B,  pnaterffir  cvnlnl 
or  nM  oiKlinit  T>*rieUl  convAliutnn ;  h',.  iiiipcr.  F..  inlditle.  h\.  liiwrr  fVwntnl  mnvninllon :  /,.  »iirertor(htm*t 
i-mIi  I'j.  infrrior  fn>iitHl  *iilrii^:/,,  vortlcnl  n.-isurt'  (siilru*  |ir;> rt-ntr«li«t ;  1',.  iipiwr  it  j- *(<T>.-i)*rk'l«l 
1  1  1''  /'.,.  l"wer  f>«ri(  tal  IuImiU-.  cuiistitiutwi  liy  [r>Tus  Mipniii>Hr>:lii«li>, »t>TU>  jiiik'iii"ri«  1/1.  liitcr- 
(Nkrk'ial  aulcuis;  rm.cftlltmo-nMiKinai  MiU-u«;  iwi,  |iiiirt«t<Vaccipttal  tiN>urf;  r,,upp«rtetu|M<rail  tlssun:.  0|,ttrat 
oeciptul  eoavMatton:  O*,  aeooind  occipitttl  oonvalutliua :  o,  tttlciw  vocipluuu  tiMarrenob] 

In  old  age,  when  the  mental  facultic>s  have  diminished  in  activity,  the  couvolutiond 
become  mnch  le««  prominently  marked. 

I'he  convolutions  bn  the  outi^r  convex  surlace  of  the  hemisphere,  the  general 
dircrHf>n  of  which  is  more  or  l.  -s  ulili'pie.  nro  tlie  I.irirn'-'t  an*!  most  complicated 
convolutions  of  the  brain,  frequently  becoming  branched  like  the  letter  Y  in  their 
course  upward  and  backward  towarcl  the  lonja^tudinal  flaiure  t  theie  eonf-olntions 
attain  their  greatest  development  in  man.  and  are  especially  characteristic  of  the 
human  brain.    They  are  seldom  [exactly]  syimiiftrical  on  the  twn 

Fiaaures. — There  are  five  principal  fissures  in  the  brain.  Mauv  of  the  larger 
sulci  are,  however,  called  fissures  alito.  but  these  five  are  the  chief  Undnarks :  1, 
The  great  hmgihtdmal  fature,  separating  the  two  hemispheres ;  2,  the  great  mm*- 
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vene  fissure  of  Bichat,  between  the  cerebram  and  cerebellam,  which  admits  the 
|HS  mater  into  the  interior  of  the  brain  under  the  binder  end  of  the  corpus  eallosum 
as  the  vehiiu  interpositum  (sec  p.  n'.MI  and  Fig.  475,  20,  p.  701);  3,  the  fissure  of 
Sifh'iu3  :  4.  the  fiiooire  of  Rolando  (f.  Figs.  447  and  44S):  o,  the  parieto-orcipital 
imtre  (/>'>).  Of  the«e  fissures,  the  first  two  separate  the  ereat  divisions  of  the 
brain,  and  the  last  three  separate  the  lobes  of  the  brain  mm  each  other.  All 
other  fiasores  are  intralobular.^  (For  the  topographical  relations  of  the  cerebral 
■urfiice  see  p.  6S1.) 

TIh-  flsaure  of  Sylvius  [.S',  *V',  ,V"]  bo<rins  at  the  liase  of  the  brain  at  the  anterior 
peiiurated  spice,  and,  passing  outward  to  the  external  surface  of  the  hemisphere, 

[Fio.  448. 


Outer  SnrfiMW  of  tbe  Left  Hemiephere. 


F,Fr'>ntal  lobe;  I',  pnricial  IoIh-;  ().  ucfipital  lolu- ;  T.  tt'mponi-'.plii'tiiiiiliil  luliv:  S.  fisMire  of  Sylviu-;,  S',  hor1» 
/••tital.  S' .  as<-i'ti<liiiK  ratuu!>  of  tlu-  .■»anie  :  r,  miIciih  ci-iilralis  or  ti^Hure  ol'  Holaiulu:  .\,  atiti-rior  (■.•ntral  or 
aM-fiiilinij  Ironinl  convolution  ;  H,  posterior  r'_MitrHl  or  iiM'»'iMliiig  fmrit-ial  convoluilon  :  F,. -uiHrior,  F,,  mid- 
dle, and  F,.  inierior  fnmlul  cunvuluiiuii;>-  /,.  siipvriur. aiid/j,  inferior  fruntAl  «uk"us:/a. sulcus  pni-ofiitraliH: 
Pt,  Mipericir  paiicul  or  puMero-petletal  wbuto:  P«,  inferior  puicMl  lobote.  vis.:  r,.8yru)i  »nprm>niMBia' 
ana:  P,'.  ^tm*  angalarU;  to,  nileoi  Imra-paitotallii :  m,  termination  or  the  ealloMMuargiaal  flMuie; 
O,.  first.  O,.  Necuno.  O,.  tbira  occipital  convolution o ;  7k>,  [Mrieiu-occlpital  fiNnire;  Mileus  occipitalli 
tmiiitvvrsus;  o,.  siilcuM  occipiUliii  loDKiludinali*  inlVrior  ;  T,,  tint.  T,,  second,  T*,  thifd  tempoctHVbe* 
noidal  ounvolutiotu;  ii,  first.  1,,  aeeuiHTteniporo^pbeuuldal'liMUtM  (Eck«r>.] 

divides  into  two  branches :  one,  passing  upward  toward  the  longitudinal  fissure,  may 
be  termed  the  ascending  limb ;  the  other,  the  longer  one,  running  nearly  horison* 
tallv  backward,  may  be  called  the  hoi  izimtal\\mh.\^'\ 

!rhe  Fiflsare  of  Rolando  [t'J  is  situated  about  tiie  middle  of  the  outer  surface  of 

r'  Tlie  noiiuin  hiture  of  the  fissures  ami  cunvi  lutions  is  by  no  nit-.-ins  yet  (ixt  il  in  detail.  The 
Kudetii  rnnsi  reinenil>er,  theretore.  that  otlicr  iiaiueu  uiav  be  i'uuud  in  other  texi-LK>ok»,  and  lie  niuttt 
be  eiirelul  not  to  liemnie  confuse*!  hy  them.] 

['  Turner  makes  the  anterior  limb  of  this  inijKyrtnnt  fiwvnre  continuous  with  the  precentral  snlcns, 
and  the  MnjiUsh  e«litor  of  Gray  haa  followed  this.  As  nearly  all  anatoniiKts  believe  them  to  Im?  sep- 
arate, I  have  change*!  the  text  aefordin^dy.  In  ihe  lijiures  in  ihe  lOnglish  iiiition  nol  only  is  the 
•buve  represented,  but  tbe  posterior  limb  uf  the  ISylviaii  tiiSBure  and  the  intraparietal  and  the  uarieto- 
oecipital  fiamrea  are  all  there  reprviwnted  as  one  oontinnotw  flflmire,  and  bntn  the  frontal  said  join 
the  precentnil  snlcns.  I  Jiave  sniwititnte*!  the  more  accurate  |ilates  of  Eeker.  In  'he  text  in  tlie 
brain,  while  adhering  as  nearly  as  possible  to  the  Enirlisli  edition.  1  inive  been  con>pellcd  to  nuiko 
nanj  changes  that  could  not  well  be  indieateil  by  brai  ki  t-  I  have  therefore  omitted  them  entirely, 
eicttit  in  refereDoes  and  to  the  aection  on  Cerebral  Lucaluuiliuu  and  Topagrapby,  of  which  I  have 
adMtiM  whole.] 
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the  hemisphere.  It  cominenceF  at  or  near  the  preat  lonpituflinnl  fissnre,  half  an  inch 
behind  the  mid-point  between  the  glabella  and  the  external  occipital  protuberauce, 
and  runs  downward  and  forward  to  terminato  a  little  above  the  horisontal  limb 
of  the  fissure  of  Sylvius.  The  upper  two-thinU  of  its  course  lies  at  an  angle  of 
67°  with  the  great  lnn<x!tu<linal  fissure.  It  then  hecomes  more  vertical,  fonning  a 
knee-like  angle,  in  tront  and  behind  it  are  two  very  important  cuuvolutiuns,  the 
aseending  fronial  and  ascending  parietal  convolvtioiM,  united  above  in  the  paraeen^ 
tral  lobiifi',  and  IkIow  in  tlic  operculum,  which  overhangs  the  island  of  Ren. 

The  Parieto-occipital  Fissure  [/>ol  is  only  seen  to  a  slight  extent  nn  tlie  otitcr 
surface  of  the  hemisphere,  and  is  not  so  distinctly  marked  as  the  othens.  The  porliou 
on  the  outer  surface  of  the  hemisphere  is  sometimes  called  the  external  parieto-occip- 
ital  fissure,  to  distiii;_'uisli  it  fruni  thf  continuation  of  the  sulcus  on  the  internal  surface 
of  the  bemiapbere,  which  would  then  be  termed  the  internal  parieto-occipital  fissure. 
It  commences  about  midway  between  fiie  posterior  extremitjr  of  the  brain  and  the 
fissure  of  Rolando,  and  runs  downward  and  fijrward  for  a  variable  distance,  becom- 
ing intlistinrt  helow. 

Lobes. — The^e  three  tiiiiiures  divide  the  external  surface  of  the  hemisphere  into 
five  lobes— the  fronUU^  the  parietalf  the  occipital,  the  temporo-gpkenoidal^  and  the 
central  or  island  o  f  Reil  [Figs.  447  to  450]. 

The  Frontal  Lobe  is  that  portion  of  the  bniin  which  is  situated  in  front  of  the 
fissure  of  Rolando  and  above  the  fissure  of  Sylvius.  Its  under  surface  rests  on  the 
orbital  plate  of  the  frontal  bone,  and  is  termed  the  orbital  lobe. 

The  precentral  or  vertical  fiwure  [/j]  runs  upward  through  this  lobe,  dividing 
oflf  a  convolution  which  lies  between  it  riiul  tlie  fissure  of  Rolando,  and  whi  h  h 
called  the  ascending  frontal  convoltUim  [a].  The  front  portion  of  this  lobe,  on 
the  outer  surface,  is  divided  into  three  principal  convolutions  by  two  antero-poste- 
rior  sulci  called  the  8U[)erior  ami  inferior  frontal  sulci  (/p/,)-  The  inferior  sulcus 
(/j)  generally  is  united  at  a  right  angle  with  the  precentral  sulcus  (/,).  The  three 
convolutions  are  named  respectively  the  mperior,  iniddU;  and  inferior^  or  fii-st, 
second,  and  third  frontal  convolutions  [f„  f^,  f,].  The  third  is  often  called  Broca's 
convolution. 

The  under  surface  of  the  frontal  lobe,  which  rests  on  the  orbital  plate  of  the 
frontal  bone,  is  named  the  rnrHtal  lobe  (Fig.  44U.)    It  jji-esents  a  well-market! 

froove  or  sulcus  for  the  olfactory  nerve  which  often  covers  most  of  the  sulcus, 
'he  convolution  internal  to  this  sulcus  [f,]  is  tin-  inferior  part  of  the  fir,-t  fn-niai 
convolution.  External  to  the  sulcus  this  surface  of  the  truntul  lobe  shows  the 
lower  ends  of  the  second  and  third  frontal  convolutions  [Fj,  f,],  sometimes  called 
here  respectively  the  internal  and  external  orbital  convolutions.  The  second,  owing 
to  the  sliort  olfactory  sulcus,  is  usually  partly  blended  with  the  first. 

The  Parietal  Lobe  is  bounded  in  front  by  the  fissure  of  Rolando,  behind  by  the 
parieto-oocipital  fissure,  and  below  by  the  horisontal  limb  of  the  fissure  of  Syfvias, 
which  s(!panites  it  from  the  temporo-sphenoidal  lobe.  It  presents  four  well-marked 
convolutions,  more  nr  less  scpanitetl  from  each  other  by  secoiularv  fiss>ir«  v  Of 
fiiisures,  one,  the  intrapartetal  [/y>]  commences  above  the  horizontal  iiuib  of  the 
fissure  of  Sylvius,  opposite  the  knee-like  bend  in  the  fissure  of  Rolando,  and  runs 
at  first  upward,  parallel  to  and  behind  the  fissure  of  Rolando,  sejmrHting  a  convo- 
lution, the  ascending  parietal  [b^,  which  thus  lies  between  the  fissure  of  Rolando 
and  the  intraparietal  fissure,  and  is  parallel  with  the  ascending  fnmtal  convolution. 
The  intraparietal  fissure  then  turns  i>ackward,  runs  parallel  with  the  great  longitu- 
dinal fissure,  and  separnte=  n  conv  idution,  the  supm'or  ptin'i  fnf  [i*,]  (posterior  parit^ 
tal  lobule),  which  lies  along  tlie  margin  of  the  longitudinal  ti&sure.  This  i*  cuutin- 
uons  In  mmt  with  the  ascending  parietal  convolution,  and  behind  in  limited  by  the 
parieto-occipital  fissure.  The  remaining  part  of  the  parietal  loin- — nannly.  that 
part  between  the  intmpnrietal  fissure  above  and  in  front  and  the  horixontal  ii:iil> 
of  the  fissure  of  Sylvius  and  the  hinder  part  of  the  first  temporal  fissure  below — is 
divided  into  two  convolutions  by  a  short  vortical  fissure:  the  anterior  of  these  is  the 
tupramarginal  [fJ  convolution,  and  the  posterior  the  angular  oonvoltition  ; 


Digitized  by  Cuv  ^^it. 


CEREBRUM,  UPPER  SURFACE. 


this  latter  convolution  \^  joined  with  the  tempnro-sphenoidal  nnd  orcijiital  lohi's  by 
small  connecting  convolutions.  The  upper  ends  of  the  ascendin*' frontal  uud  awcend- 
iiig  parietal  oanvolutlonB  are  known  as  the  paraeentral  lobule  (Fig.  450,  w). 

The  Oooipital  Lobe  is  8ituate<l  at  the  posterior  extremity  of  the  brain,  and  is 
separated  above  from  the  parietal  lobe  by  the  paricto-occipital  fissure  [/^'^l ;  Im  Iow 
and  in  front  it  is  united  with  the  tt'tnporo-sphenoidril  and  pari«»t;il  lobes  f)y  small 
connecting  convolutions.  It  is  imperfectly  divided  by  two  small  transverse  tissures 
^u,  0,]  into  three  convolutions,  named  respectively  the  ^nt^  second^  and  third  oecip- 
Ual  convolutions  [0|.»  O,,  U,]. 

The  Temporo-sphenoidal  Lobe  [t]  is  that  portion  of  the  homisplu  ru  wliidi  is 
lodged  in  the  middle  fossa  of  the  base  of  the  skull.    In  front  and  above  it  is  lim- 


Vtew  of  the  Bnln  from  below. 


f,.  Fir<t  rh>ntAl  convolution  c»r  kjtus  rectus;       middle  or  sec^>nd  fwinial;  P,,  Inferior  or  third  frontal  eon- 

v..Iu!ifin;/,.nuUus  olfcrtorlii'- :  A.  stilcn-*  orbitaliH-.  r,.iM;ci>nd  or  middle  t«inp<>r»-fphcn»ldHl  convolution : 
third  or  infertur  t(in[v.n)  -j)h.  ii  iiilul  (onvolution:  T,,  fcyru*  oceiulto-temporalig  latt-ralls  lolmlus  ta»i- 
lumii~^;  7*^,  pyniN  i.ri  l(iii<>-tciiip.inih>  rin  iliii!l«  (Jiif>nlti>*  litiu'<mlls);  I,,  sulcus  ooclpil"  tftupnrn!!--  iTifcrl'ir; 

suh  tfmip..ri> ■^[^ln•Il<^Hluli^^  iiiliTiMr.  nr  ihir<l  tciiiimrnl  Il^-iire;  sulcus  tempore  -jitx  imiclali-  im  ilmlis, 
or  i»econd  temporal  ttusure:  pu.  purlfio-occiijUal  tlhsuru;  uc.  calcarlne  tbuiUfe;  ii,  fa'rxin  lUupocaiupl ;  t;  syrus 
luietnonM ;  €».  optic  eblMma;  ee,  coipoim  olbicMitte :  XK,  cnim  oertbil ;  C.  oorpus  oalloBiim  (B&ot)Y 

ited  by  the  Ustiure  of  Sylvius ;  behind  it  is  connected  with  the  parietal  and  occipital 
bbes.  It  is  divided  into  three  convolntions  by  two  antero-posterior  fissures,  the 
first  and  second  temporo-sphenoidal  Jismrea      ^j) :  of  these,  the  upper  one  runs 

pamllcl  to  the  horizontal  linih  of  the  fis<Jtirn  of  Sylvius,  and  is  hence  sometimes 
riaiiied  the  paraW  l  fissure.  The  three  convolutions  formed  by  th(>se  two  fissures 
are  lutiiied  r^pectively  the  firsU  necond,  and  tkirj  ti  iapvro-Bphenoidal  convolutions 
in  their  nomerical  ordler  from  above  downward  [t,.  Tj.  T3]. 

The  Central  Lobe  or  Island  of  Beil  [or  Insula]  is  best  w&ea.  in  section  in 
Fig.  469,  p.  693.  and  Fig.  470.  p.  0*94.  It  is  situated  in  the  fissure  of  Sylvius  at 
the  base  of  the  brain,  and  is  bidden  under  the  overhanging  and  fused  lower  ends  of 
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the  Mcending  frontal  and  ascending  parietal  couTolntions  known  as  the  operoulum, 

beinj;  connectril  in  front  with  the  |K)Stcrior  extremity  of  the  orbital  lobe,  and  sep- 
arated externally  by  a  deep  sidcus  from  the  inferior  frontal  convolution  and  fix>m 
the  lower  ends  of  the  ascending  frontal  and  parietal  convolutioh.-i.  li  i>  a  triaiigu- 
lar-sliapt 'I  prominent  cluster  of  about  six  convolutions,  the  <jt/n'  ojHrti,  so  called 
from  being  covered  in  liy  tin-  sides  of  the  fissure.  By  the  rcniov:il  of  rbc^oonvo* 
lutiom  the  extraveotricuiar  part  of  the  corpus  striatum  would  be  reache^i. 

On  the  inner  or  median  sui&oe  of  the  hemispheres  the  arrangemeut  of  the  con> 
▼olutions  18  les.H  complex  ;  thej  are  generally  well  defined,  and.  some  of  them  being 
of  great  length,  there  is  not  the  sainf  '-n'.divI'«ion  into  snialler  lobes  a.s  on  the  rxfer- 
nal  surface  (Fig>  450).  The  fissures  on  the  iuterual  surface  are  five  iu  uuuibcr,  and 
are  named  the  etMo9<hniarginal^  the  pmieto-oecipitalf  the  ealearmt^  the  et^UUerait 
and  llie  dentate* 


[Fig.  m. 
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CO,  corpus  cnllnnnm,  loni^rittidinaUy  fllrlded  :  <;f,  gyrus  f<>riilrat«iK;  n.c>T"''  Mpp -  r  Jimpl ;  A.  »ii1oii<  hipp<^oiimpi, 
(ir  neiKate  flskure ;  I',  niiriniitc  syni* ;  cm.  >uli"iji  ciill<i>ct-iiiitrKinall!<;  r,,mnluiu  a,»pw.'t  of  ihi'  first  rniiiial 
riiiiviiluti<>n;  d  terminal  iMirtfon  of  the  Milciiit  Li-iiinill>.  or  flK.rurr  of  Kolnndo;  A.  aM'tiKluii;  frontal; 
B,  ajscviidinir  iMiietnl  ccmTOIiilion  :  I',".  priH-uiH-ii*;  or.Vunoim :  jw.  |iarletii-0(<c-l|)iial  flNsure ;  o,  oulcus  i>cc1|k 
ilali-  traiiKvcrxux :  w.  rnif-nrhTr  "i^.nrL- ;  ur',  Mipc-rior,  ck'".  Inferior  maul  of  the  aAme:  D, gym* deacen<len<i ; 
T,  k->  ru- <T.  ipit.,  t.  ii.)H,ruiH  :>i-.  niii>  (]>>biiii<'  ruKiforniL-.) :  T.,  gTiw  oeet|tlto-tcupoi«lia  nedMte  (Uilmlti* 

UugUtoitoj,  Q,  eolltttcntl  or  ucxtpUu-iciuporul  !!««Hrv  lEeker).] 

The  calloao-marginal  fissure  ['  H']  is  svtii  in  front,  commencing  below  the 
anterior  extremity  of  the  corpus  callosum ;  it  at  first  runs  forward  and  upward  par- 
allel vith  the  rostmrn  of  the  eorpus  calloeum,  and,  winding  round  the  genu  of  that 
body,  it  continues  from  before  backward  between  the  npper  margin  of  the  hemi- 
sphere and  tlif  rorpiisj  callosum  to  about  midwny  between  tlie  anterior  and  p«>«teri'>r 
extremities  of  the  brain,  wiicre  it  turns  upward  to  reach  the  upper  margin  of  the 
inner  surface  of  the  hemisphere  and  joins  the  superior  extremity  of  the  fissure  of 
Rolando  or  terminates  in  its  immediate  vicinity,  generally  behind  it.  It  separates 
the  marginal  or  first  frontal  c<mvoluti<m  [i  ]  fmtn  the  gyms  foriiiratns  [<:.'  ]. 

Tlie  parieto-occipital  fissure  (intornai  paneto-occipital)  is  the  c^uitinuation 
of  the  short  fissure  of  the  same  name  seen  on  the  outer  surlaee  of  the  hemisphere. 
It  extends  in  a  curved  dir<  <  tion  downward  and  fomard  to  join  the  calcarine  ns^ure. 
It  separntes  fho  prrninnis  or  r|ii:idrate  lobe  from  the  cuneate  lobe  [cunens,  oz]. 

The  calcarine  fissure  [c/t  j  conuiiences  usually  by  two  branches  [or',  oc"J  at  tJie 
back  of  the  hemisphere,  nms  nearly  horisontally  forward,  and  is  joined  by  the 
pnrifto-occipital  fissnro.  and  continues  as  far  as  the  postrrior  inferior  extremi^ 
of  the  gyrus  turuicatus.  It  separates  the  cuueate  lobe  [ozj  firom  the  lobolua  liii* 
gualis  [Tj]. 
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The  collateral  or  occipito-temporal  fissure  ['^.f  ]  situate<l  below  the  preced- 
ing, being  separate<l  frctin  it  by  the  lin<;ual  lobiilc.  It  runs  forwanl  from  the  p<^>s- 
terior  extremity  of  the  brain  nearly  as  far  as  tlie  com  men  cement  of  the  fifwure  of 
Sylvius.  It  lies  below  the  |)osterior  and  middle  horn  of  the  latenil  ventricle,  and 
causes  the  prominence  in  the  interior  of  the  lateral  ventricle  known  as  the  eminen- 
tia  collaternlis. 

The  dentate  fissure  or  sulcus  hippocampi  (/>)  commences  immediately  below 
the  posterior  extremity  of  the  corpus  callosum,  and  runs  forward  to  terminate  at  the 
recurve«l  part  or  hook  of  the  uncinate  <ryrus  [i  ].  It  corresponds  with  the  promi- 
nence of  the  hippocampus  major  in  the  descending  horn  of  the  lateral  ventricle. 

The  lobes  or  convolutions  seen  on  the  internal  surface  of  the  hemisphere  are 
BIX  in  number,  and  are  imtueil  i/i/ruit  foniicatun,  marginal,  (quadrate,  cuneate,  unci- 
nate, and  te.mporo-sphenoidal. 

The  gyrus  fomicatus  [<!.^'.  <;/"].  or  convolution  of  the  corpus  callosiun,  begins  just 
in  front  of  the  anterior  perforated  space  at  the  ba.«e  of  the  i)rain;  it  ascends  in  front 
of  the  genu  of  the  corpus  callosum  and  runs  backward  along  the  upper  surface  of 
this  body  to  its  posterior  extremity,  where  it  pa.sses  downward  and  forward  under 
the  name  of  the  ffj/rus  hippovampi  (ii)  to  terminate  a.s  the  unetnatf  gyrm  (u)  nearlv 
opposite  where  it  began.  It  is  bounded  above  by  the  calloso-marginal  fissure  [cm J, 
which  separates  it  from  the  marginal  or  first  frontal  convolution  [f,]. 

The  marginal  or  first  frontal  convolution  [k,]  is  situated  above  the  preceding, 
and  has  received  \\.&  name  from  its  position  along  the  edge  of  the  longitudinal  fissure. 


[I-  Ki.  -l')]. 


Head  of  a  rartMTer  ftnm  which  the  M-nlp  has  bwn  rvmovfd  npimslie  llic  wenlle*!  motor-region  of  the  brain : 
h,  e<liw  of  cnl  Mralrt;  I',  fn-rlrmtiliiui :  (.',  curonnl  nutiirL-;  s.  I .  U.,  ridge  of  temporal  fhscia".  or  superior  teni- 
{Miral  ridgf  ivtiperior  miepbaiiton) :  I.T.  It.,  rldirc  of  u-iii[Hinil  tiiii»c-U-,  or  Inferior  temporal  ridge  ilnferlur 
»t«plianii»i/ ;  S. Q.,  squauiu-parleutl  suture;  T.  M.,  temp«<ral  muix-le;  T.  F.,  temporal  liuicia  (Horkley^.] 

It  is  the  inner  aspect  of  the  first  frontal  convolution.  It  commences  in  front  at  the 
anterior  perforated  space,  runs  along  the  margin  of  the  longitudinal  fissure  on  the 
under  surface  of  the  orbital  lobe.  Iiciiig  boumlctl  externally  by  the  sulcus  for  the 
olfactory  nerve:' it  then  turns  upward  to  the  upper  surface  of  the  hemisphere,  and 
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runs  backward,  forming  the  marginal  convolution  on  the  inner  surface  to  the  point 
where  the  calloso-nmrginal  fissure  turns  upward  to  reach  the  superior  border  of  the 
hemisphere.  Its  posterior  portion,  in  front  of  the  precuneus  or  quadrate  lobe,  par- 
tially cut  off  by  a  fairly  constant  furrow  at  right  angles  to  the  corpus  callosum,  is 
known  as  the  i>aracentral  lobule  (iv).  It  is  the  fused  up|)er  ends  of  the  ascend- 
ing frontal  (a)  and  ascending  jKirietal  (It)  convolutions. 

The  quadrat©  lobule  or  precuneus  (p,.)  lies  between  the  calloso-marginal 
fissure  in  front  and  the  jmrieto-occipital  behind.    Below  it  joins  the 

gyrus  fornicatus. 

The  cxineus  or  occipital  lobule  [^  utieus,  a  we<lgc  (02)]  is  triangular  in  shape, 
being  situated  between  the  pariet()-oc<  i|)iial  [/'o]  and  calcarine  fissure  [oc],  which, 
as  above  mentioned,  meet  behind  the  posterior  extremity  of  the  gyrus  fornicatus. 


[Flu.  452. 


View  of  the  Mire  Re8<1  «s  Fig.  r«l.  the  base  Mng  peniovo<l  hy  n  wiUcul  miw-pui  ihroiteh  the  Inferior  Mei>h«. 
iilon.  by  another  niontr  thoMiniimo-pariftal  suiure.  by  mhi.  (lamllfl  to  ihv  fwurv  of  RolHn<lo  and  Jn»t  in  rn>nt 
of  the  parlitfll  cliiliieiioi'.  nml  by  one  ftlunif  Ihe  miteV  bonier  Ihe  Meillnl  Miture  M.  nmrsln  o(  Ihe  heini- 
gpheri' ;  S.  F.S.,  ><npori<ir  fruntnl  miIi'U'  :  s.  K  «;,,  fiutn'rior  froniiil  (:yru> :  >I.  V.H..  middle  fn-nul  pvms  :  P.C.S., 
|ir»'peniral  or  vt-nicnl  sulcus:  A.  K  .  aM-endluit  fninial  irynis;  A.  IV.  asrendhip  imrleial  Byni»:  I.  1".,  Intr«p«ri« 
C(«l  sulfun;  R.  fissure  i>f  KoUindo;  S.  tU'.urt!  of  sylviui:  T.  M..  tenipoml  miiM  le:  T.  Y..  tenit«or«l  r«><U;  S. 
T.  K..  Kuix-rtor  tuin|n>ral  rld^f  superior  «tfph«nloiii:  I.T.  I?  ,  Inferior  temitorHl  riilice  )lnferl<»r  »tcpbaniun): 
U,  subortlluate  sulcus  iu  aMvndlnK  frontal  gyrus  uhicb  uiiltesi  the  phonalor}-  ci-ntre  (llursleyt.) 

The  uncinate  gryrua  [i  ]  is  the  anterior  inferior  termination  of  the  gyms  for- 
nicatus through  the  gyrus  hippocampi  (ii),  and  extends  to  the  fissure  of  Syl- 
vius, being  bounded  above  by  the  dentate  fissure  [A],  and  se])arated  below  from  the 
temporo-sphenoidal  lobe  by  the  collateral  fissure  From  the  anterior  extrem- 

ity a  narrow  jiortion  is  reciirved  or  bi-nt  backward  in  the  form  of  a  hook,  which  is 
sometimes  called  the  mii-Iti't  or  unritx. 

The  Temporo-sphenoidal  Lobe. — The  temporo-sphenoiilal  lobe  has  on  its 
outer  surface  the  three  convolutions  alreatly  described.  On  its  under  and  inner 
surface  are  two  more,  divid«Ml  from  eacli  other  by  the  collateral  or  occipito-tempond 
sulcus  (c /').  They  are  the  lateral  o(  t  ipito-tem|>oral  cojivolution  or  fusiform  lobule 
^T^)  and  the  median  occipito-tempond  convolution  or  lingual  lubule'(T5). 
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Besides  the  great  primary  cotivolutions  above  named  and  described,  and  which 
can  be  recognized  in  almost  any  well-developed  brain,  there  are  a  great  number  of 
secondary  convolutions  which  pa^ss  from  one  to  another  of  the  primary,  and  often 
render  the  arrangement  of  the  latter  somewhat  obscure;  of  these,  the  connections 
of  the  occipital  1(>1>o  above  mentioned, and  which  are  named  anrusetanU  convolutions, 
may  be  taken  as  examples. 

[Cerebral  Localization  and  Topography. — Within  the  la-<t  few  years,  as 
a  result  chiellT  of  experiment  on  the  lower  an^mah^  the  localization  of  various 
functinn-5.  especially  those  of  motion,  in  different  parts  nf  the  I'lain,  lias  made  great 
progress  and  become  fairly  definite.  While  the  localities  iu  which  they  are  situaOed 
are  not  separated  by  hard  and  fast  lines,  they  do  occupy  absolutely  constant  focal 
positions.  In  Figs.  453  and  454,  from  Ferrier,  these  localities,  so  far  as  ascertained 
at  present,  are  indicated.    Compare  them  >'  it)i  Figs.  4r>5  to  4G3,  from  Ilorslev. 

Approximately,  as  baaed  on  experiment  on  monkeys,  and  to  some  extent  on 
observations  on  man,  until  further  clinical  and  pathological  demonstrations  in  man 
remove  the  probably  slight  errors,  they  must  serve  as  working  diagrams. 

(1)  ,  on  tlie  postero-parietal  lobule  (precuneus) — the  centres  fat  movements  of  the 
op|>ositc  leg  and  foot  in  locomotion. 

(2)  ,  (3),  (4),  at  the  upper  end  of  the  fissure  of  Rolando  and  hinder  part  of  the 
first  frontal  convolution — the  centres  for  various  complex  movements  of  tlie  arms 
and  legs,  as  in  climbing,  swimminir.  etc.  In  this  area  Uorsley  states  that  the  arm 
and  leg  of  the  same  side  are  involved  together. 

(5)  ,  at  the  posterior  part  of  the  superior  frontal  convolution— extension  forward 
of  the  arm  and  hand,  as  in  putting  forth  the  hand  to  touch  somethinfr  in  front. 

(6)  ,  on  the  ascending  frontal  convolution  just  behind  the  upper  and  hinder  end 
of  the  middle  frontal  convolution — movements  of  the  hand  and  forearm,  in  which 
the  Biceps  is  particularly  engaged — ^vis.  supination  of  the  hand  and  flexion  of  the 
forearm. 

(7j  and  respectively  for  the  elevators  and  depressors  of  the  angle  of  the 
mouth. 

(9)  and  (10),  as  one,  mark  the  centre  for  movements  of  the  lips  and  tongue,  as  in 
speech.  This  espceially  oeeupies  the  posterior  portion  of  the  inferior  frontal  (gen- 
erally known  as  Broca's)  convolution.  Disease  of  this  region  on  the  left  side  pro- 
duces aphasia. 

{\\\  the  centre  for  the  Pla^rUM,  retraction  of  the  angle  4^  the  mouth. 

(12)  ,  a  centre  for  lateral  movements  of  the  head  and  eyes,  with  elevation  of  the 
eyelids  and  dilatation  of  the  pupils. 

(13)  and  (13'),  on  the  supramai^nal  lobule  and  angular  gyrus,  including  also 
the  occipital  lobe,  indicate  the  centre  for  vision. 

(14)  ,  on  the  superior  temporo-sphenoidal  convolution,  indicate  the  centre  for 
hearing. 

(a),  (6),  {e\  id),  on  the  ascending  parietal  convolution,  indicate  the  centres  for 

movements  of  tlie  fingers  and  wrist. 

The  centre  fur  smell  is  situated  in  the  hook  of  the  hippocampal  region  (Fig. 
450,  u). 

In  close  proximity,  but  not  exactly  defined  as  to  limits,  is  the  centre  for  taste. 

Tlie  crntre  for  touch  is  Situated  in  the  hippocampal  region  (Fig.  450,  h)  and 
gyrus  fornicatus  (u/). 

Figs.  45d  to  463,  from  Ilorslej,  indicate  aimilarly  the  localisation  of  fonctions 
in  the  brain,  and  the  student  is  referred  to  his  paper'  for  a  fuller  description  of 
the  areas. 

The  relation  that  these  localities  of  definite  ftinction  in  the  brain  bear  to  the 
exterior  of  the  skull  itself  is  of  the  greatest  importance,  for  if  accurutcly  ascer- 
tained we  can  by  means  of  it  dctennine  from  the  outside  just  where  the  fissures, 
sulei.  nnd  convolutions  lie,  and  therefore  whore  the  above  areas  for  certain  fui^e- 
tions  are  situated.     Cerebral  topography  and  localization  have  been  utilized 

'  Amer.  Joum.  Mtd.        .4pril,  18ii7. 
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RepvMeBwiion  of  tfaa  Head  and        logetbcr  wtth  OoiUtiaiMa  Davtetlon  of  fbe  Byet  (Htonl^.) 

recently  in  the  most  brilliant  operations  for  the  removal  of  tumors  from  the  cere- 
brum by  GofUee,'  Honley,'  and  War^*  and  othere,  tod  from  the  cerebellum  by 
Horsley  and  May,*  and  for  the  relief  of  abscess  of  the  brain,  etc.  The  new  field 
thus  opened  gives  promise  in  the  near  future  nf  tho  mo<Jt  extraordinary  results. 

The  following  brief  account  of  the  topographi(  al  i  tlaiions  of  the  brain  (e^pe- 
dally  of  the  motor  region)  to  the  exterior  of  the  ^knW  is  appended  as  the  most 
serviceable  stntcnicnt  that  can  at  pro.«ont  be  made.* 

In  determining  the  functional  areas  it  is  more  important  to  be  accurate  ver- 
tically than  horizontally,  m  the  variation  of  function  from  above  downward  ia 
greater  than  from  before  backward.  In  these  areas  "minimal  stimulation  " — that 
is,  just  sufficient  electrical  stimulation  to  produce  ?tny  movement — is  followed  by 
movement  of  a  certain  segment  of  the  body  mther  than  of  single  muscles ;  and 
if  the  d^ree  of  stimulation  be  increased,  neighboring  centres,  and  therefore  other 
segments  of  the  body,  are  involved  («.  e.  primary  and  secondaiy  movements). 

Landmarl^  on  the  Skull.— The  points  to  be  determined  on  the  skull  are 
as  follows :  The  frontal  and  parietal  eminences  can  be  easily  defined  by  the  eye 
and  touch.  The  nasion,  n  (Broca),  is  the  root  of  the  nose.  The  ophryon  (o)  is 
the  point  where  the  middle  line  is  crossed  by  a  horizontal  line  at  the  level  of  the 
upper  borilor  of  the  eyebrows.  Tt  corresponds  in  general  to  the  glabella  or  the 
elevation  between  the  eyebrows.  The  inion  (i)  is  the  base  of  the  external  occipital 
protuberance.  The  st^anion  (s)  is  the  point  where  the  upper  temporal  ridge—* 
that  is,  the  one  for  the  temporal  fa.-^cia — erospcs  the  coronal  sutures.  This  may  be 
better  called  the  upper  stephanion,  the  lower  stcphanion  (s')  being  the  intersection 
of  the  coronal  suture  and  the  ridge  for  the  temporal  muscle.  The  pterion  (p)  is  the 
(usually)  H^haped  junction  of  the  parietal,  great  wing  of  the  sphenoid,  frontal,  and 
temporn!  bones.  Tlie  liorizontal  bar  of  the  H,  the  spheno-parietstl  -^ntnre,  slopes  and 
lies  halfway  between  the  stephanion  and  the  upper  border  of  the  zygoma,  an  inch  and 
a  half  behind  the  external  angular  process. 

The  temporal  ridges  are  two  in  number — the  upper  for  the  temporal  fascia  and 
the  lowr  for  the  tempontl  musrle.  The  tipper  is  the  better  i>i;iv';r!!,  and  can  be 
easily  followed  by  the  linger  from  the  external  angular  process  backward.  The 
lower  one  is  best  made  t>ut  by  closing  and  relaxing  the  jaw,  when  the  upper  edge 
of  the  bellying  temporal  muscle  can  be  felt  by  the  finger.^  It  also  begins  at  the 
externa)  an  jithir  process,  but  runs  at  a  lower  level  than  the  &8Gial  ridge^and  at  the 
middle  is  about  two-titths  of  au  inch  below  it. 

The  sutures  next  must  be  fixed.    The  kimbda  (l)  or  the  point  of  union  of  the 

»  lyineti,  Dec.  20.  1884.  »  Brit.  M-tl.  J<»tm..  Oct.  10,  1881.  nii<i  April  23,  1887. 

*  .\f..l:;,l  y.-.i,  A{.ril  1^^.  HAT.  •  II..rsU-v.  /.  <■     M:.v  l.n,<;t.  April  If"..  1S.S7. 

['  In  ihis  description  I  owe  runeh  to  Mr.  llorsii-v's  artiu'le  in  ihe  . I  J  , urn.  .\M.  for  .\priL 
18K7.  The  .sMiiJent  tlesinniB  of  fuller  inforinntioti  U  rcterrcH  to  this  p  nu  r:  to  Kcrricr's  Funriiona  «/ 
the  Bruin;  K«il,  LoatCttt  Turner,  Jmim.  Amil.  anti  i'l.yt.,  1H73  and  IH74,  and  other  works.] 

[*  IIon]«jr,  as  I  tbioK,  incorrectly  ttatcx  tlmt  the  1<>wit  tmnscuhkri  ridge  nnlv  han  heen  hcrrtctfore 
deM-ribed.  k  reference  to  the  text  of  earlier  editiniift  of  Gray  alone  will  show  tlint  the  upper  (tedal) 
ridge  ba»  been  the  oa«  described.   Broca  and  otbm  al^n  distiactly  note  both  ridges.] 
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sagittal  and  lambdoidal  suture?,  the  posterior  fontancUe.  can  be  easily  felt.  From 
this  the  lambdoidal  suture  runs  outward  and  downwani  on  both  sides,  and  can  be 
determined  with  fair  accuracy  by  pushing  the  scalp  backward  and  forward,  when 
its  irregularities  can  be  felt.  From  the  lambda  the  sagittal  suture  runs  in  the 
median  line  forward  till  it  im  ets  the  coronal  suture  at  the  breirnia  (h).  This  point 
ran  l>est  be  fixed  by  drawing  a  vertical  line  from  ear  to  ear  over  the  top  of  thf* 
head.  Measurement  of  185  skulb  has  given  me,  as  a  mean  result,  thaV  the  bregma 
lies  0.875  of  an  inch  in  .front  of  the  bi<«iricnl«r  line.  The  greatest  distance  vas  1.2 


[Fio.464. 


Skull  Hhowing  tha  Pofait*  nanx  il  (>y  liroca. 

Niiilon  ( jiinf  li<in  'if  the  ua-n\  mnl  fmtitnl;.  Ai,  A-tt-rfi'ii  ( jiiin  tiou  of  tho  ocripital,  pftrteUlt,SBd 

O,  I iiihryon  Kill  ti  I. \.  l  with  in,-  -  iji.  ru  r  thiriU  r  of  t«.-iiip.irii!  !•- nu  »>. 

llic  eyvl>r<-w>,  "n-l  ••.)rr»;»i~>inliiii{  lu-arlv  to  the  o.  Goiiion  tatiglc  uf  tti«  lower  Jawi  « 

fEialwfU.  Uk-  -uim.th  sMvlUng  U:iw««n  ihe  tsye-  SlepluMiuii  tor.  Iwiin'.  Um  auperior  iteplisnhm, 

■mwH).  Intenmlnn  ttt  mgv  ftir  temporal  flucU  mid 

.8.  B  "'irinii  I  JiiticM  iii  of  the  BA{;ittal  un<l  mmiial  corunal  -iitiirvi. 

ml  iiri  Infiri.tr  ^tt■|lllar^l"n  i  iiirerMK'tion  of  ridf*  fbr  tMIl* 

Ob.  < <i  tli-iij  the  Mi^ittal  suture  between  the  parietal  j^.r^il  luu-ii.  unci  cf'  'nal  >iitiir<' i. 

foranilita).  Pt«-ri.iu  in-. in!  "i  jiini  tinii  i>f  wroai  wiiiu  '<f  sphe- 

X.,  LaiiilMla  (Juiu-tion  of  .sagittal  aitd  Umbdoiiiml  lU-  notik  hu<1  lUc  iraiutl,  pariuul,  and  iiquauu<Uf 

lurv*).  bune*.  ThU  nuijr  be  Hnthanid  or  K^uped.tir 

/,  Inioti  (external  ofH  ipitai  prntiibcmaM).  "return^."  In  wbleb  Ui»  DODial  or  tempunl 

Tia-'l'iii.  niltldlc  iifanti  Tiur  wall  <<( f  >riimen  TnaKntun.  Juat  toucb.] 

indies.  In  1(J  df  these  skulls  the  brefrma  corresponded  to  the  line  exactly;  in 
only  7  did  it  lie  behind  it,  the  maximum  being  O.U  inch. 

Starting  fnm  the  bregma,  by  shoving  the  scalp  backward  and  forward  the  fin> 
gers  can  perceive  (with  some  ditBculty,  however,  in  certain  cases,  especially  in 
the  ajTcd)  the  irreu'uhirities  of  tlie  coronal  suture,  but  toward  the  stephanimi  thev 
become  more  marked,  and  can  be  pretty  well  appreciated.  In  case  of  difficulty  it 
will  assist  in  finding  the  sutnre  if  the  generally  well-marked  groove  on  the  parietal 
bone  behind  it,  and  sligltter  groove  in  the  frontal  bone  in  ffont  of  it,  be  reco^iaed. 
The  suture  lies  in  the  ri'liie  between  the  twn  rrrnoves.  This  suture  an<l  the  two  tem- 
poral ridge:»  being  determined,  the  upper  and  lower  stej)hanious  are  fixed. 

The  wching  squarao-parietal  suture  begins  at  the  pterion.  Its  highest  point  is 
at  the  junction  of  the  u  i|M"r  and  middle  thirds  of  a  vertical  line  dmwn  from  the 
up|H>r  border  of  the  zyr^  unu  to  the  ridge  of  the  temporal  muscle,  in  front  of  the 
temporo-maxillary  articulation. 

Relation  of  tile  Fiasuree  and  CkmvohxtioiiB  to  tba  LaiidiiiariEs  on  tiia 
Skull. — FiM.-<urrs  nnil  Sulci. — The  most  iinpMrtant  of  the  fissures  to  be  fixed  is  the 
fissure  of  Rolando.  Its  upper  end  is  (1)  aluxit  1*  to  2  inches  behind  the  bregma 
(Broca.  Turner,  and  others);  or  (2),  measuring  from  the  glabella  backward,  o.j.T  per 
cent,  of  the  distance  between  the  anterior  and  posterior  limits  of  the  cerebrum — 
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I.  from  glabella  to  the  inion  (Hare);  or  {'■')  lialf  an  inch  bi'liiml  the  niid-f>oint  of 
tbu  line  drawn  from  the  glabella  to  the  inion  (Tliane).  This  ^oiut  bein^  tixed,  it  a 
line  be  drawn  downward  and  forward  at  an  angle  of  67^,  it  will  give  <{uite  aeourat** 
ly  the  upper  two-thirds  of  the  fissure  of  Rolando.  The  lower  third  becomes  S'uiu  uliat 
more  vertical,  forming  a  knee-like  bend.  Tn  fix  this  important  fissure,  llor!*lev 
ftuiteos  to  the  middle  of  a  10-inch  ntrip  of  metal  or  of  stout  paper  a  tiecond  at  an 
anele  of  67°.  Mark  a  scale  of,  say,  quarter  inches  both  forward  and  backward  on 
caoli  arm  of  the  long  median  strip,  the  zero-point  of  which  between  the  anterior  and 
posterior  .scales,  ;i.s  suggested  I'V  Dr.  Morris  J.  Lewis  of  Philiida.,  shall  be  half  an 
inch  in  front  of  the  second  arm.  Placing  this  long  strip  in  the  middle  line  of  the 
head,  so  that  the  reading  of  the  scale  at  the  glabella  and  inion  shall  be  identical,  the 
lateral  .^^trip  \s  ill  mark  the  uppw  two-thirds  of  the  fissure  of  Rolando.  The  head 
should  be  Bhaved. 

The  fissure  of  Sylvius  begins  at  the  pterion  (Ij^  inches  behind  the  external  angu- 
Lir  process  -Hare).  The  short  anterior  branch  runs  upward  and  forward,  continu- 
ing the  line  <'f  fho  pqiinmo-sphenoidal 
suture,  but  one  or  two  uidliiueteni  in 
front  of  it.  -  The  long  posterior  limb 
passrs  \ipward  and  baekward  half  a  mil" 

liiiu'ter  aliove  flie  squamo-purietal  suture, 
as  far  us  its  liighest  point,  and  from  there 
curvef  .^ligiitly  upwajrd  toward  the  centre 
of  the  parietal  eminence,  which  it  nearly 
rejiches.  The  nntcrior  liiiili  of  tlii-  fis- 
sure runs  just  in  front  of  the  lower  end 
of  the  coronal  suture,  and  limits  the 
iiHitor  area  of  the  brain  anteriorly,  while 
its  posterior  limb  limits  the  same  area 
postero-inferiorly. 

P.O.,  parietrt-occiptUI  flseare  (external);  I. P.,  Intra-     '    m*     „«„^„*.!Li  :„ 

i»rk-ui  Miieiis;  K  .  fl.H*ure  oMtoUiuio .  s.  F.  8..  su-        Inc  prcoentral  8iilcu8  IS  Of  great  I m- 

.all  aii.l  iiifurinr  Innita!  Mihas  i  tu)riz,,u(,.i  i ;  Sy.  A.,      P<»riance  aiSO,  .IS  IT   Ul\l(li>  «  Mn>  OIU- 

Bmerioriimbof  thesyiviftii  liMure:  .sy.  p  .iHistcrior    tions  of  vcrv  diU'ereiit  functions,  and  on 

ilDib  of  ihe  Sylvian  flscure ;  S. Kobcirdinaie  »uk*ua  i     ■  i      i**  •    i  i     •       '  e 

•elMraiiniCHrennratMointcadductiuaofvucaiciiorcU.  etich  side  oi  it  na.s  convolutions  of  great 
(Horuty.)]  motor  importance.    It  runs  parallel  to 

niid  just  licliind  the  coronal  suture,  and  is  almost  vertical  to  a  taiifrciit  at  the 
bregma,;  hence  its  other  name,  the  vertical  sulcus.  Its  upper  end  reaches  to  the 
levd  of  the  middle  of  the  fissure  of  Rolando.  From  it,  about  on  the  level  of  the 
superior  temporal  ridge  (superior  stephanion),  the  inferior  frontal  sulcus  runs  for" 
ward.  Above  the  orit'in  of  this  sulcus  the  precentral  sulcus  continttps  halfway 
across  the  root  of  the  middle  frontal  convolution.  Its  lower  end  is  scpaiaicd  IVom 
the  fissure  of  Sylvius  by  a  horseeboe^hapetl  convolution  of  great  ini])ortanc«'  (the 
operculum),  and  nearly  always  one  centimeter  wide. 

Tlie  superior  frontal  sulcus  starts  fmnj  the  asct  rifliiiL'  trmital  cotivolution  niidway 
between  the  fissure  of  Uolaudo  and  the  line  of  the  preccniral  sulcus.  Its  |tostcnor 
end,  therefore,  lies  behind  the  precentral  sulcus.  The  superior  and  inferior  frontal 
sulci  run  forward  and  s)ight1y  downward,  practically  parallel  with  the  great  longi- 

tudinal  fissure. 

The  intraparietal  sulcus  lies  behind  the  fissure  of  Rolando  and  bounds  the  motor 
area  posteriorly.  Its  begins  opposite  the  knee-like  bend  at  the  junction  of  the  nihl- 
dle  and  Imwit  thirds  of  the  fissure  of  Knlau'lo.  A-  ii  eoos  tipwaid  it  lit  s  alK>ui  mid- 
way between  the  Holandic  fissure  and  the  parietal  eminence,  it  then  separates 
farther  from  the  fissure  of  Rolando,  and  so  widens  the  ascending  parietal  convolu- 
tion that  its  upper  end  is  known  as  a  lobult — the  superior  parietal  lobule.  In  the 
miiMlc  of  its  course  it  nin*?  nbont  parallel  to  the  great  longitudinal  fissrire  and  mid- 
way between  it  and  the  parietal  emiuence.  Fartlter  ou  it  passes  by  the  external 
end  of  the  parieto-ooeipital  fissure,  and  goes  downward  and  backward  into  the 
occipital  lobe. 
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Tlie  parieto-occipital  fissure  on  the  upper  surface  of  the  cerehrura  is  a  short  fissure 
about  an  iucb  long,  at  a  right  ancle  to  the  great  longitudinal  fissure,  and  two  to 
three  millimeters  in  front  w  the  wmbda. 

The  convolutions  are  mapped  out  so  soon  as  we  have  fixed  the  sulci  as  above 
described,  and  it  is  not  needful  to  eiitn  iuto  further  details.  The  localixAtioo  of 
function  bass  been  already  stat4,'d  (p.  <iNlj. 

In  estimating  the  motor  value  ot°  tlio  convolations  it  must  be  remembered  that  the 
so-called  motor  cells  are  not  fouiiil  in  the  prav  niiittcr  of  the  sulci  ili'cpnr  than  the 
thickness  of  the  cortical  layer  proper,  and  that  faradism  of  the  walls  and  floor  of  a 
sulcus  evokes  no  movement.  This  fimctioo  seems  limited  to  the  surface  layer 
entirely.] 

Cerebeum,  Under  Surface  ob  Base  fFig.  466). 

The  under  surface  of  each  hemisphere  prints  a  subdivision,  as  already  men- 
tioned,  into  three  lobee,  named,  from  their  position,  anterior,  midcHe,  and  posterior. 

^^he  anttricr  or  frontal  lobe,  of  a  triangular  form,  with  its  apex  backward,  is 
soiiiewlmt  eoneavc.  nnd  rests  npon  the  convex  surface  of  tho  roof  of  the  orbit,  bcin;^ 
separated  irorii  the  middle  lobe  by  the  fissure  of  Sylvius.  The  middle  lobe,  which 
is  more  prominent,  is  received  into  the  middle  fossa  of  the  base  of  the  skull,  and 
comprises  the  parietal  and  teniporo-Fiphenoidal  lobes.  The  poHt'  n'or  or  nrripiiaf  lohe 
rest-s  upon  the  tentorium,  its  extent  forward  being  limited  by  the  anterior  margin 
of  the  cerebellum. 

The  various  objects  exposed  to  view  on  the  under  surface  of  the  cerebrum  in  and 
near  the  middle  line  are  here  arranged  in  the  order  in  which  they  are  met  with  from 

before  backward: 

Longitudinal  fissure.  Tuber  cinereum. 

Corpus  callosum  and  its  peduncles.  Infundibulum. 
Lamina  cinerea.  Pituitary  body. 

Olfactory  nerve.  Corpora  albicantia. 

Fissure  of  Sylvius.  Poeterior  perforated  space. 

Anterior  perfimted  qiaee.  Crura  cerebri. 

Optic  commissure. 

The  longitudinal  fissure  partially  separates  the  two  hemispheres  from  one 

another:  It  (iividc.-«  tlie  two  anterior  lobes  in  front,  and  on  raisini;  the  cerc't'llnm 
and  pous  it  will  be  seen  completely  separating  the  two  posterior  lobes,  the  iuier- 
mefliate  portion  of  the  fiasuie  being  filled  up  by  the  great  transverse  band  of  white 
matter,  the  tfor/nts  eaUMum,  Of  these  two  portions  of  the  longitudinal  fissure,  that 
wliicli  scfianites  the  posterior  lobef  is  the  longer.  Jn  tlie  fissure  between  the  two 
anterior  lobes  the  anterior  cerebral  arteries  may  be  seen  a.scenchn<^  ou  the  corpus 
callosum,  and  at  the  back  part  of  this  portion  of  the  fissure  the  anta-jor  curved  por> 
tion  of  the  corpus  callosum  descends  to  the  bju*e  of  the  brain. 

Tlic  corpus  callosum  terminates  at  tlie  base  of  the  bniin  by  a  concHve  marjrin, 
which  is  connected  with  the  tuber  cinereum  through  the  intervention  of  a  tliiu  layer 
•of  gray  substance,  the  lamina  cinerea.  This  mav  be  exposed  by  gently  raising  and 
drawing  back  the  optic  commissure.  A  broad  white  band  may  be  observed  on  each 
side  pjUv^in'j'  from  tlie  under  surface  of  the  corpus  eallosum  backward  juid  outward 
to  the  comim'iiceuicut  ol  the  haaure  ot"  Sylvius;  lhi->c  bands  are  called  the  pedun^ 
elen  of  tht  eorpm  callosum.  They  may  be  traced  upward  around  the  genu  to 
bei  (»me  continuous  with  tlie  Hfr{<r  lu)t;/ifudtnales<  or  >i''nrs  of  Lancigi  on  the  upper 
surlace  of  the  cor|)us  callosum  (Fig.  4l»7,  p.  GOl).  Laterally,  the  corpus  callosum 
extends  into  the  anterior  lobe.  [It  is  the  great  transverse  commissure  connecting 
the  two  hemispheres.] 

The  lamina  cinerea  is  a  thin  layer  of  grnv  fnb«5tanee  extending  backward 
above  the  optic  commissure  from  the  termination  of  the  corpus  callosum  to  the  tuber 
cinereum ;  it  is  continuous  on  either  side  with  the  gray  matter  of  the  anterior  per- 
forated space,  and  forms  the  anterior  part  of  the  inferior  houndary  of  the  third 
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ventrido.  It  connects  the  genu  or  roflerted  portion  of  tlio  corpus  calloRum  with  the 
optic  cumuiLssure,  and  is  on  this  accouDt  dedcriUHl  by  iSappey  as  tlie  gray  root  of 
toe  optie  nerves. 

The  olfactory  nerve,  with  its  bulb,  is  seen  on  either  side  of  the  kmgitadinal 
fissure  upon  tlu'  nii<ler  surface  of  each  anterior  lohe. 

The  ^saure  of  Sylvius  separate:}  the  anterior  utid  middle  lobes  and  lodges  the 
middle  cerebral  artery.   At  its  oommeneement  Is  seen  a  point  of  meddlsrjr  sab- 

Fta.4M. 


nue  of  ttie  BraJn. 


Stance,  correeponding  to  a  sabjaoent  band  of  white  fibres,  oonneoting  the  frontal 

and  temporo-sphenoidal  lobe^.  and  raUcd  the  /(Utrtrulutt  une^crmia;  on  fbllowtng 
thif  fissure  outward  it  divides  inti>  two  branches,  whicli  enclose  the  trianpular- 
shaiKMl  proiuiueut  cluster  of  isolated  couvolutious  called  the  uland  of  Jieil  (yyri 
operti). 

The  anterior  perforated  space  (subetantia  perforata)  i<  situated  at  the  inn<  r 
side  of  the  fissure  of  Sylvius.  It  is  of  a  triangular  shape,  bounde<l  in  front  by  the 
convolutions  of  the  anterior  lobe  and  the  roots  of  the  olfactory*  nerve ;  behind  by 
the  optic  tract  ;  externally  by  the  middle  lobe  and  commencement  of  the  fissure  of 
Sylvius  :  internally,  it  is  contimious  with  the  lamina  cincrea  1  crossed  bv  the 
peduncle  of  the  corpus  callosuui.  It  is  of  a  grayish  color,  and  corresponds  to  the 
under  sarfiMse  of  the  corpus  striatum,  a  large  mass  of  gray  matter  sitnaled  in  the 
interior  of  the  brain ;  it  has  received  its  name  from  b«ng  perfinated  bj  nunerons 
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ninuto  a[  •-rT,tr<<3»  for  the  tniuimiHsion  of  amaU  straight  veMela  into  the  subatance  of 
the  corpiiA  ^ti  iataIIl. 

The  optio  oommiBsare  is  situated  in  tke  niddle  line  immediatelj  in  front  of  the 
tuhcr  cincreum  and  below  the  lamina  cinerca.    It  is  the  point  of  junetion  between 

tbe  two  optir  nerves. 

luuncdiuiely  behind  the  diverging  optic  tracts,  and  between  them  oiid  the  [ledun^ 
eles  of  the  oerebnim  (erura  eerwri)^  is  a  losenge^haped  interval,  the  interpedwn- 
eular  apace>  in  wliu  li  are  Ibund  the  following  parts:  the  tnber  lineretim,  infnndib- 
ulum.  pihiitnrv  Inxlx ,  cnrpom  albicantia,  and  the  posterior  perforateil  space. 

The  tuber  oineretun  is  an  eminence  of  gray  matter  situated  between  thi-  optic 
tracts  and  tbe  corpora  albicantia ;  it  is  ommeeted  with  the  surrounding  jiarts  of 
the  cerebrum,  forms  part  of  the  floor  of  the  third  ventricle,  and  is  continuous  with 
the  «rrav  substanco  in  that  cavitv.  From  the  middle  of  its  under  surface  a  conical 
tubular  process  uf  ff-ay  matter,  about  two  lines  in  length,  is  continued  downward 
and  forward,  to  be  attached  to  the  posterior  lobe  of  the  pitnitarv  body ;  thi.-^  is 
the  hi  fundibulum.  Its  canal,  which  is  funnel-shaped,  oommunicat^  with  the  third 
ventricle. 

The  pituitary  body  {hifpophumn  frrehri)  is  a  small  reddish-gray  vascular  mass, 
weighing  from  five  to  ten  <rr;iin<  awl  of  an  oval  form,  situated  in  the  sella  Turcica, 
in  cniinpftion  with  which  it  i-  letainol  liv  a  process  of  ilurn  nintrr  ilerive<l  from 
the  inner  wall  of  the  cavernous  sinus.  This  process  covers  m  the  pituitary  (o^j 
enclosing  the  pituit<irv  body  and  having  a  small  hole  in  its  centre  through  which 
the  infundibttlum  pisses.  It  is  very  vascular  and  consists  of  two  lobes,  sepnfated 
from  one  another  bv  a  fibrous  lamina.  Of  these,  the  anterior  is  the  larsrer,  of  an 
obl'jng  form  and  somewhat  concave  behind,  where  it  receives  tbe  posterior  lobe, 
which  is  round.  The  two  lobes  differ  both  in  development  and  structure.  The 
aniUrior  lobe,  of  a  dark,  yellowish-gray  color,  is  develo[)ed  from  the  ectoderm  of 
the  buccal  cavity,  and  resembles  to  a  considerable  extent,  in  microscopic  structure, 
the  thyroid  boily.  It  consists  of  a  number  of  isolated  vesicles  and  slightly  convo- 
luted alveoli  lined  by  epithelium  and  united  togethw  by  connective  tissue.  The 
epithelium  is  criliimnar  mihI  orcasionally  ciliated.  The  alveoli  sometimes  contain 
a  colloid  material  similar  to  that  fourid  in  the  thyroid  body,  and  their  walls  are 
surrountled  liy  a  close  network  of  lympliatics  and  capillary  blood-vessels.  The  })o«- 
trrinr  lobe  is  developed  by  an  outgrowth  from  the  embryonic  brain,  and  during 
fa'tal  life  contain!?  n  cavity  which  coirimnnicatc^:  thmn>»li  the  infnndibulum  with  the 
cavity  of  the  third  ventricle.  In  the  adult  it  becomes  firmer  and  more  .solid,  ami 
consists  of  a  sponge-like  connective  tissue  arranged  in  the  form  of  reticulainii; 
bundles,  between  which  are  branched  cells,  some  of  them  containing  pigment.  In 
the  lower  aninutls  tlu  two  lobes  are  quite  distinct,  and  it  is  only  in  the  Mammalia 
that  they  become  connected  together. 

The  ooivora  alfaioanlaa  or  mamillwrfa  are  two  small  round  white  masses,  eadi 
about  the  size  of  a  pea.  placed  side  by  side  immediately  behintl  the  tuber  cinereum. 
They  arc  formed  by  the  anterior  cnim  of  the  fornix,  lioncc  c.illcil  the  f'uU>M  nf  tf,,' 
J'uinU;  which,  after  descending  to  the  ba."<e  of  the  brain,  are  folded  upon  themselves 
befivre  passing  upward  to  the  thalami  optici  [Fig.  466,  and  Fig.  475,  p.  701]. 
They  are  coiiipu.sed  externally  of  white  sub.stancc  and  intanally  of  gray  matter, 
the  gray  mattrr  rif  tJio  two  being  connected  by  a  transverse  commissure  of  the 
same  material.  .\t  an  eaily  period  of  fuetal  life  they  are  blended  together  into  one 
lar^  maiss,  but  become  separated  about  the  seventh  month. 

Tlic  posterior  perforated  space  ( pnnf>  T'-rn?; 0  corresponds  to  a  whitish-grav 
substance  placed  between  the  corpora  albicantia  in  front,  tbe  pon«  VnroHi  b(hin<i, 
and  the  crura  cerebri  on  either  side.  It  forms  the  back  part  of  the  Uoor  of  the 
third  ventricle,  and  is  perforated  by  numerous  small  orifices  for  the  passage  of 
bl  l-\f..>rl>  t«.  the  optic  thalami. 

Tlir  crura  cerebri  { p^^hnirhs  ,>/  f/i,-  rrr-hrdni)  Mrc  two  thick  cylindrical  bun- 

'  That  is  to  .sav.  tht  cuuiuiiaeiurc  U  »u^rficial  to  llic  laiuiim  in  the  order  of  diswction  when  tk« 
bate  is  uppeitRQit. 
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dies  of  white  luatter  which  emerge  from  the  anterior  border  of  the  pons  and  diverge 
as  they  pass  forward  and  outward  to  enter  the  under  part  of  either  hemisphere. 
Each  cms  to  about  three-quarters  of  an  inch  in  length  and  somewhat  broader  in 
front  than  IkIuikI.  'riiev  aro  markcfl  upon  their  surface  with  lonjiitudiiiiil  striae, 
and  each  is  croii:>ed,  just  before  eutenng  the  beiuispbere,  by  a  flattened  white  band, 
the  optuf  iraetj  wht<^  is  adherent  bj  its  upper  border  to  the  peduncle.  In  the 
interior  of  the  crura  in  contained  a  ma.ss  of  dark  gray  matter  called  loai9  n^er. 
The  tliinl  nerv(>  may  b(>  s(>on  emerging  from  the  inner  side  of  either  cms,  and  Ae 
fourth  nerve  winding  round  its  outer  side  from  above. 

Each  cms  conaiats  of  a  BupeHicia]  and  a  deep  layer  of  longitudinal  white  fibres 
continued  upward  from  the  pons :  these  layers  are  separated  from  each  othw  by  the 
loGUH  nigf>r. 

The  sttperjicial  longitudinal  Jibns  are  named  the  cru^ta.  Tbey  consist  of  coarse 
ftaeieuli  of  nerve-fibres,  which  are  collected  on  the  under  or  free  surface  of  the  cms, 
and  from  the  margin  of  the  pons  Varolii  to  the  internal  capsule  and  the  cere- 
bral hcminpherc. 

The  longitudinal  Jibrea  or  tvgnh-ntum  tbrni  the  posterior  or  deeper  part  of 

the  ems  cerebri.  They  consist  of  small  masses  of  gray  substance  separate^l  by 
longitudinal  fibre?*,  fonnin;!  ii  well-marked  fnrmatio  reticularis  similnr  to  tbnt  fnnnd 
in  the  pons  and  medulla,  and  with  which  it  is  connected.  The  longitudinal  fibres 
are  continuous  with  tlios(?  of  the  pons  derived  from  the  olivary  body  and  from  the 
lateral  and  posterior  columns  of  the  medulla,  and  include  fibres  derive«l  from  the 
superior  pe^lnnclc  of  tbr  <t'it  lM  lliiiii.  They  enter  the  optic  tlialamns.  in  which  some 
terminate,  and  others  are  coutiuued  through  it  into  the  cortex  of  the  liemispherea. 

The  Imu»  niger  m  s.  mass  of  gray  matter  situated  between  the  superficial  and 
deep  layers  of  fibres  above  described.  It  is  placed  nearer  the  inner  than  the  outer 
sii]«^  of  the  crus.  Tt  mntains  small  multipolar  gangUon>celb),  in  which  arc  lodged 
numerous  dark  pigment-granules. 

The  posterior  lobes  of  the  cerebrum  are  concealed  from  view  by  tbe  upper  sur- 
face of  the  C^bdhim  and  pons  Varolii.  When  these  parts  are  reuioveil  the  tWO 
hemispheres  nre  to  be  si'|«irated  by  the  great  longitudinal  fissure,  this  fissure 
being  iuterrupte<l  by  the  |K>s(erior  rounded  border  of  the  corpus  callosum. 

QflNBBAL  ArRANOBBNT  OP  IBS  PaBTS  OQUPOeiNa  THB  OsBBBBUM. 

As  tlif  pt'tlmirlcs  nr  crura  of  tbe  cerebnini  enter  the  lieiiiispberes  they  <liverge 
from  one  anotlier  so  as  to  leave  an  interval  betwecu  them,  the  ntttrfuduncular  »jyafi. 
As  they  flj^cend,  tbe  compon^t  fibres  of  each  pass  through  tw  o  large  masses  of^ gray 
matter,  the  ganglia  of  the  brain,  called  the  thaXmmu  optiau  an<l  rorputt  striatum, 
which  project  as  rounded  eminences  fr<mi  the  up})er  an<f  inner  side  of  each  pe<luncle. 
The  hemispheres  are  connected  together,  above  these  masses,  by  the  great  transverse 
commissure,  tbe  eorpu9  eallomm^  and  the  interval  left  between  its  under  sorfiMe. 
the  upper  surfa<  c  of  tbe  ganglia,  and  the  parts  dosing  the  iiiterpetluncular  spare 
forms  the  p  iicral  ventricular  cavity.  The  upfXT  part  nf  this  cavity  is  subdivide*! 
into  two  by  ai  vertical  septum,  the  neptum  iucidum,  and  thus  the  two  lateral  ven- 
tridefi  are'fonnet).  Tbe  lower  |Nirt  of  tbe  cavity  forms  tbe  third  ventricle,  which 
COmmuni<'ates  with  the  lateral  ventricles  above  and  with  the  fourth  ventricle  behind. 
T1m>  6frh  ventricle  is  the  interval  left  between  the  two  layers  compoeiug  the  septum 
lucuiu«!i. 

Interior  of  the  Cerebrum. 

If  the  upper  pan  ot  either  hemisphere  is  remove<l  with  a  scalpel,  about  half  an 
inch  above  the  level  of  the  corpus  ealloHum  its  internal  white  matter  will  be  exposed. 
It  is  an  ov;il— ]i:i]>i  il  1 1  ntic  of  white  >iili-tance  surmtni'h  il  on  sirles  !iy  a  narrow 
convoluted  margin  ot'gray  matter  wliich  jiresents  an  e(jual  thickness  in  nearly  every 
part.  This  white  cent  nil  mass  has  been  calleil  the  centrum  wale  minut.  Its  sur- 
face is  studded  with  nuiiieroiis  minute  red  dots  {j'uni  ta  VfUeMhiBa)^  produced  by  the 
escape  of  blootl  from  divideil  bluod-ve.*>()els.   In  inflammation  or  great  congestion  nf 
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the  braiii  them;  arc  ven  lumierous  and  of  a  iiui  k  color,  if  the  remaining  jwrtiou 
of  one  hemisphere  m  Hliglitly  separated  from  the  other,  a  broad  band  of  white  sub- 
stance will  be  observed  connecting  tliem  at  the  bottom  of  the  longitudinal  fissure ; 

this  is  tlir  rnrpuff  raffnxum.     Tho  mariiins  of  the  licTnispIicros.  wliifli  ovrrliip  this 
portion  of  the  brain,  are  called  the  lahia  cerebri.     Each  lahiuiii  is  part  of  the  con- 
volution of  the  cor|>Ui»  t-allosum  {^yyrm  fornicatutt)^  alreaily  described,  and  the  space 
between  it  and  the  upper  snrfiuse  of  the  corpus  callosum  has  been  termed  the 
trit'le  of  the  eor/mn  eaUotum  (Pig.  471,  '2). 

The  ht'iiiisplicres  should  now  be  sliced  off  to  a  level  \vitli  the  cftrptis  callostmi, 
when  the  white  subt^taiice  of  that  structure  will  be  seen  connecting  the  two  heini> 


Stwtton  of  tlM  Bndd,  made  on  a  levd  with  ttM  Coc^  CfeUoMOB. 

sphere>.  The  large  exjmn.se  of  inedullarv  matter  now  exposed,  surrounded  by  the 
OOnToluted  iJUir<xiM  of  '.n  ay  stibstanoe.  is  calleil  the  renfrtnn  xKafr  majnn  of  Vieussens. 

The  Corpus  Cailosum  is  a  thick  stratum  of  traa^vcr.se  tibre»  ex]KKse<t  at  the 
bottom  of  the  longitudinal  BsBure.  It  connects  the  two  hemispheres  of  the  brain, 
forming  their  great  transverBe  commissure,  and  forms  the  roof  of  a  space  in  the 
interior  of  each  hemisphere,  the  lateral  ventricle.  It  is  about  four  intrhes  in  length, 
extending  to  within  an  inch  and  a  half  of  the  anterior  and  to  witliin  two  inclif\s 
anil  a  half  of  the  }>osterior  part  of  the  brain.  It  is  somewhat  broader  behind  than 
in  front,  and  is  thicker  at  either  end  than  in  itti  ceutnil  part,  being  thickest  behind. 
It  presents  a  somewhat  arched  form  (Fig.  475,  5,  p.  701)  from  before  backward,  ter* 
minating  ant«riorly  in  a  roun«led  border  which  curve.n  downward  and  backward  be- 
tween tlie  anterior  lobes  to  the  ba-se  (»f  the  brain.  In  its  eourso  it  forms  a  ilistinct 
ben<i,  named  the ^t^nu,  and  is  then  continued  downward  and  backward  to  the  base  of 
the  brain,  where  it  is  connected,  through  the  lamina  cinert^  with  the  tuber  ciuereum. 
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The  reflectc'l  ]><ii-ti<m  of  tfa«  corpus  callooun  is  rall»>i|  tlu'  f>r>ik  or  mntrum;  it  be- 
comos  pnnluiilly  narrower  as  it  d('Hrpn<ls,  an<l  is  attiu-licd  liy  its  lateral  marjiins  to 
the  t'runtal  lobes.  At  its  tenniuatioti  the  corpus  cailosnuu  gives  off  two  bundles  of 
white  Bubstance,  which,  divei^ing  from  one  another,  pass  backward,  across  the  ante- 
rior porforattMl  sjtaro,  tO  the  entrance  of  the  fissure  of  Sylvius.  They  are  called  the 
prdtnirliH  of  the  corpns  callosiiTn.  Posteriorly,  the  corpus  callosuui  fi)nn^  a  thick 
rounded  fold  culled  the  tiplenium  or  pad,  which  is  free  for  a  little  dLstiUJce  m*  it 
curves  forward,  and  is  then  continaona  with  the  fornix.  On  its  upper  sarfaee  the 
fibrous  stnirturo  of  the  eorpus  callosntu  is  very  apparent,  bein^  collected  into  coarse 
transverse  bundles.  Alon^:  the  middle  line  is  a  linear  depression,  the  mpfiS,  bounded 
laterally  by  two  or  more  slightly  elevated  longitudinal  bands,  called  the  *fr»Vr  foiiffi- 
tudinaie$  or  nrnrx  »/  Lam-m;  and  still  more  externally  other  longitudinal  striie 

are  seen  beneath  the  eonvolutions  which  rest  on  the  corpus  callosuui.  Tlu -^e  are 
the  strite  Ivnyitudinales  laterales.  The  under  surface  of  the  eoj-pus  callosuui  is 
continuous  behind  with  the  fornix,  being  separated  from  it  in  front  by  the  fteptum 
lucidum,  wl  irli  t'nnn.^  a  vertical  partition  between  the  two  ventricles.  On  <  ither 
si<lo  the  fillies  of  the  corpns  callosum  penetrate  into  the  substance  of  the  lii-ini- 
spheres,  and  connect  together  the  ajiterior,  luiddle,  and  part  of  the  jwsteru^r  lobes. 
It  is  the  large  number  <^  fibres  derived  from  the  anterior  and  postenor  lobes  which 
explains  the  great  thickness  of  the  two  extremities  of  this  oonunissure. 

An  incision  shnuKl  now  bo  ma*ic  throuf^h  the  corpus  cnlli>Miiu,  on  either  nide  of  dMtaphi. 
len  two  laree  irreKular-ahaped  cavitiee  will  \»  expo8etl  wbiuh  extend  throocb  a  neat  part  of 


when  two  large  irregular-ahaped  cavitiee  will  \»  expo8etl 
the  lenirth  of  each  hemisphere.    These  are  the  lateral  ventricles. 


The  lateral  ventricles  are  .serous  cavities  fonne<l  by  the  upixr  part  of  the  gen- 
eral ventricular  space  in  the  interior  of  the  brain.    They  are  lined  by  a  thin. 

diaphanous  lining  membrane  covered  by  nu- 
cleated epitbeliuni  (ffif  vjntiilipiut).  with  cilia 
scattered  here  and  there  in  patches.  It  is 
DMHStened  by  a  sernus  fluid,  wbieh  is  some* 
times,  even  in  health,  secreted  in  considerable 
tpnintity.  The-e  eavities  are  two  in  number, 
one  in  each  hctuis]>here,  and  they  are  i«eparate«i 
from  each  other  by  a  vertical  septum,  the  9fp- 
tu/ii  Jii'  /'Iniii. 

Each  latend  ventricle  eon».ists  of  a  eentral 
cavity  or  l>odi/,  and  three  .»uiailcr  cavities  or 
eomua  which  extend  from  it  in  different  di- 
rections.  The  anterior  oornu  curves  forward 
and  outward  into  the  sub.Htance  of  the  anterior 
lobe.  The  po.sterior  cornu,  called  the  difjital 
cavity,  curves  backward  into  the  posterior  lobe. 
The  middle  oornu  descends  into  the  middle 
lobe. 

The  eentral  rnmty,  or  body  of  the  lateral 
ventricle,  is  triangular  in  form.    It  is  bounded 

;i1h«\  i'  |,y  the  iitidf  r  surface  of  the  corpus  cal- 
losuui, which  forms  the  roof  of  the  cavity. 
Internally  is  a  vertical  partition,  the  ttptum 
lueiduiiK  which  separates  it  from  the  opposite 
ventricle  ami  eonneets  the  under  surface  of  the 
c«i.ti>hnwincK.>nn<.rtiitrttv«k-tveiurici«?».>in  corpus  callosum  With  the  fornix.  Its  floor  is 
na%*m^ri.i':V-^ooVmuw  fomie<l  by  the  following  part*  ennmerated  in 

'icV^uX';?^^^^^^^  their  order  .f  position  from  hefbre  backward  : 

lioB-l  .lunrttim  v«'ntripiilnni  IV  K  iurth  vt  nlri-   thc  mrtHIH  kI nut}!  1)1.  f-l  lltO  Hi'lllU'irruhtrtf.  optic 

<■;>■   '  \  l  Till- liiif  itiilii  at.  ■•  111'  )ir  loii^'tiitnn  ^     t  • 

>4  the  fourth  veniricit  Into  Uie  wntricic  <>f  thaUtmuH,  c/iorolU  i)h'jru»,  corpM  Jimttnatum^ 
aS5S?i^'aSx7^^'"'*^'*^  and/i,m£r. 
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Tlie  antin'or  rornu  is  triangular  in  form,  paAsing  outward  into  the  anterior  lobe 
and  curving  round  the  anterior  extremity  of  the  corpus  striatum.  It  is  l.duiideii 
above  by  the  curpui)  cullosuiu  ;  beluw  and  ext^'rnally  by  the  corpus  8triuium  ;  and 
in  front  by  the  reflected  portion  of  the  corpus  callo-sutn. 

The  posterior  coniii,  or  ilif/it<il  i-n'-if//.  curves  backward  into  the  snbstanee  of  the 
posterior  lube.  '\t»  direction  being  backward  and  outward,  and  then  inward.  Uu  its 
floor  is  seen  a  longitudinal  eminence  which  is  |>ro4luced  by  the  extension  inward  of 
the  calcarine  snkMS ;  this  is  called  the  hippin  ampux  minor.  Between  the  middle 
and  pot*terinr  linrns  n  smooth  eminence  is  observeii  whicli  varies  considerably  in  siie 
in  different  Hubjectj).    It  i.s  called  the  rminentia  collaterals. 

The  oorpus  atriatnxn  [Figs.  469, 470,  471.  and  475]  has  Tecdved  its  name  from 
the  striped  appeAraiK-e  wliu  h  its  section  presents,  in  cnnseqnence  of  diverging  white 
fibres  being  mixed  with  the  gray  matter  which  forms  the  greater  part  of  its  sub- 


INagnnn  of  Hqumh  Brain  to  Tiantvene  Vertical  Seetiou. 

1,  poit!*  Varolii :  2, 2,  crura  cerebri :  S.  3.  Internal  oapnule :  4.  4.  corona  radiata :  5.  optic  thalamus ;  6.  rlauKtnun: 
7.  corpua  calloiitini :  8.  externa)  cajMiile;  c,  corpim  strialiim  (caudate  nucleus);  si,  surcingle:  L  N.  lenticular 
mirU-us;  Syl.  flssiin-  nf  Sylviu)':  Of.  lO'rus  fornieatu*:  k'.  first  frontal  c^iiivulution:  MCond  ftODUl  COD- 
viiluti'in:  r*.  third  frontal  convolution:  t*.  first  tcnipural  convolution;  t*.  aecoad  tempoiaJ  eonvolutlon; 
1*,  Uiird  temporal  oonvoluUmi ;  a,  gyroi  Uppocampi ;  «,  ialaiul  of  it«ll  (Dallon).] 

Stance.  The  greater  portion  of  this  body  is  imbedded  in  the  white  substance 
of  the  hemisphere,  and  is  theretore  external  to  the  ventricle.  It  is  termed  the 
ixtraventricular  portion,  or  the  nuckuit  lenticulariti,  and  conaista  of  three  seg- 
ments; a  part,  however,  is  Tisible  in  the  ventricle  and  its  anterior  coma; 
tlii-  is  the  intratrntn'i-uhtr  portion  or  the  uurleua  raiufatnif.  The  intra veiitric- 
uhtr  |>ortion  [caudate  nucleus]  is  a  |w.'ar-.shaj>ed  iua.s.s.  of  a  gniy  color  externally ; 
its  broad  extreuiity  is  directed  forward  into  the  fore  jwirt  of  the  body  and  ante- 
rior cornu  of  the  lateral  \eiitricle:  its  narrow  end  [the  tail  or  tureiiuflf']  is 
directed  nutwaid  ;ind  l»arkw;ir(l  [and  continues  in  a  curvilinear  Oi>tn>e  iiit<»  the 
roof  of  the  descending  h«)ru  of  the  ventricle,  running  forward  to  reach  tiie  amyg- 
dala. This  last  is  an  almost  isolated  ma^s  of  gray  matter  beneath  the  lenticular 
nucleos,  and  oontinaons  with  the  dee|>-seated  convolution  of  the  temporal  lobe]* 
It  i-;  erivered  by  the  ser'^iii^  lining  of  the  cavity,  and  cros.^ed  }>\-  ^-une  vein<  i>f  con- 
siderable size.  It  is  .separated  from  the  extraveutricular  portion  by  a  lamina  of 
white  matter  [the  continuation  of  the  white  fibres  of  the  cord  and  crura  cerebri  on 
their  way  to  tiie  surface  of  the  cerebrum],  which  is  called  die  internal  captuU^ 
which  also  separates  the  intraventricular  portion  of  the  corpus  striatum  from  the 
optic  thalamus.  It  is  called  internal  capsule,  in  contradistinction  to  a  lamina  of 
wnite  matter  whidi  oovers  the  outer  sur&ce  of  the  extraventricular  portion  of  tilie 
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corpus  striatum,  and  which  is  known  ns  the  rx(<  rit(iJ  riii>Huli\  Tliis  in  it>  turn  is 
covered  bj  a  thin  layer  of  sra^'  matter  teruied  the  claustrum^  wbicli  pretscuts  ridges 
or  farrows  on  its  outer  sumce  eorreeponding  to  the  convolutions  and  sulci  of  the 
bland  of  Reil.  with  which  it  is  in  rdfttion. 

Tlic  tajnia  eemicircularis  is  n  narrow,  wliitisli.  senii-traofiparent  htmil  of  nu'(hil- 
larv  Bubstuuce  situated  in  the  depretisiou  between  the  uucleuti  caudatiis  and  optic 
thdiiiniis.  Anteriorly,  it  deseends  in  oonneetion  with  the  anterior  pillar  of  die  Tor* 
nix ;  behind,  it  is  oontinued  into  the  descending  hom  of  the  ventricle,  where  it 
ratm  »  mass  of  graj  matter,  the  nucietu  amygdaUf^  at  the  bottom  of  the  oonia. 


(Fig.  470. 


Hoiiioiitol  Section  of  the  Brain  of  a  ( iiiui  Niut  Monttis  of  Aiee,  the  rlg^t  aid*  beiag  at  a  MOMwhat 

lower  level  tbtiu  the  left  half. 

^,  fWmtnl.  rSj  Uint».ru  !rphcnolda],  and  r).  occipital  loben;  Op,  operculum;  fn,  bland  of  Rell;  davaUvai; 

/•",  thlnlminiailconvnlutlon;  Tfc.opilfthaliitini*:  AT,  cninlnu-  niirlens:  .Vf*",  mil  nf  raiidme  noclou*  iturcln- 
y,.V,  lcnli<-ular  iiuc'Ku^;  /,  11,  Ill.Urst.  >.  <  i  .ii<l.  aiiil  ihinl  (ljvl>i>iii»i>r  the  li-nticulur  nuclcun ;  A'A'.  fXlerruil 
cttpsulc  ;  IK,  (to-stiTinr  ilfriitiiin,  Jh' '.  itntcrtor  (livi<>t<>ii.  hikI  A',  kiu-c  of  the  internal  citp»ul«;  ak,pk,  anlcrlur 
uikI  Ix<^(c^io^  li<irii-i  n  .'-jx  i  tivcly  of  llie  lateral  veiilrii'K>;  ;;rr,  kistv  of  the  cnrpiiit  caUMttB;  1^  tfUmtimt 
mc,  middle  cuwiuiv^ure  ;  /,  fornix :  «/.  M-ptuu  luciUuiu  ;  o,  curiiu  aiiimoni»  «Flecb»iK)-] 

Its  surface,  espeeially  at  its  fore  part,  is  transparent  an<l  dense  in  structure,  nnd 
this  was  called  bj  Tarinus  the  horny  band.  It  cousists  of  lungitudiual  white 
fibres,  ihe  deepest  of  which  run  between  the  corpus  striatum  and  optic  thalamus. 
Benestil  it  is  a  large  vein  {vma  ewrporiM  fCrtbtt)  which  receives  numerous  small 
veins  from  the  surface  of  the  corpus  striatum  and  optic  thalamus  and  joins  the 
venae  (Jaleni. 

The  dioroid  {dearas  is  a  highly  vascular,  fHnge>like  membrane  occupying  the 
margin  of  the  foM  of  pia  mater  (n  fmu  inti-rjtogittitn)  in  the  interior  of  the  ^rain. 
It  extends  in  a  curved  direction  across  the  floor  of  the  lateral  ventricle.  In  fn»nt, 
where  it  is  .Muail  und  tapering,  it  communicates  with  the  choroid  j»le.xus  of  the  opjMi- 
nte  side  throng  a  large  oval  aperture,  the  foramen  of  Monro.   PostemNrl^f,  it 
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descends  into  the  iniddie  born  of  the  lateral  ventricle,  where  it  joins  with  the  pia 
mater  through  the  transverse  fissure.  In  structure  it  consists  of  minute  and  highly 
vascular  villous  processes  com|H>sed  of  large  round  corpuscles,  containing,  besides  a 
oentnl  iradeaSv  several  yellowish  granules  and  fat-molecules  and  covered  by  u  single 
la^er  of  flattened  epithelium.  Tlii>  arteries  of  the  choroid  plexus  ent»  i  tlio  ven- 
tricle at  the  descending  cornu,  and,  after  ramifying  thnnigh  its  substance,  send 
branches  into  the  substance  of  the  brain.  The  veins  of  the  choroid  plexus  termi- 
nate in  the  ▼cfue  Galeni. 

The  corptis  flmbriatum  {fimia  hippommpi)  is  a  nnn-mv.  wliito,  tnpe-like  band 
situated  immodiatelj  behind  the  choroid  plexus.    It  is  the  lateral  edge  of  the  pos- 


Tbe  Laloal  Ventricle*  ot  Out  Bmln. 


terior  pillar  of  the  fornix,  and  is  attaclie<l  along  tlie  inner  bonier  of  the  hippocam- 
pus major  M  it  descends  into  the  middle  horn  of  the  lateral  ventricle.  It  may  be 
traced  as  far  as  the  crochet  or  hook  of  the  unciuiite  coju'olution. 

The  optir  t/iahrtn/.i  nnd  fnrnir  will  bo  dfwcribed  when  more  completely  exposed 
in  a  later  stage  of  tlu'  lii^sectiou  of  the  brain. 

The  middle  cornu  nhould  now  be  exposed,  throughout  its  entire-  extent.  I»y  ititroducinij  the 
little  fingor  gontly  into  it  and  cutting  oatward  aloo}:  tli<>  finger  through  th»*  su)k.Htani-t>  of  the 
bemiiipb«r«,  which  shoald  be  removed  to  an  extent  sufficient  to  ezpom  the  entire  cavity. 

The  middle  or  descendinfj  comu^  the  lai^rest  of  the  three,  traverses  the  middle 
lobe  of  the  brain,  fnrmin?  in  if'^  (T>i?r^e  n  r«'tnnrl<;ib?o  cirrvf  ronnil  tht"  VmrV  of  the 
optic  thalamus.  It  p;isse»  at  first  backwartl,  outward,  and  downward,  and  then 
eurres  round  the  cnw  cerebri  forward  and  inward,  nearly  to  the  point  of  the  middle 


Digitized  by  Google 


THE  y  EH  VOLS  SYSTEM. 


lobe,  close  to  the  fissure  of  Sylvius.  Its  upper  boundary  is  formed  bv  the  medul* 
lary  substance  of  the  middle  lobe  and  the  under  surlace  of  the  optic  thalamus,  hi 
lower  boundary,  or  floor,  presents  for  examination  the  following  parts :  the  fiippo- 
canipm  major,  pes  hippocampi,  pes  accessoriiis,  corpus  fimbriatum,  choroid  plexus, 
fascia  dcntata,  transrcrHc  fisnure.  ^ 

The  hippocampus  major,  or  comu  Ammonia  (Fig.  473),  so  calle<l  from  its 
resemblance  to  a  ram's  horn,  is  a  white  eminence,  of  a  curve<l  elongate  form, 
extending  througlumt  the  entire  length  of  the  floor  of  the  middle  horn  of  the  lateral 

Fro.  472. 


Transverev  VertiiMl  Si-ction  of  the  BraiD,  through  thp  fore  pnrt  of  the  foramen  magnum,  looked  at 

frtim  the  front  (after  Uirsohfeld  and  L4*vci)l^). 


1.  rorpuD  raUmiiiin  In  n-lation  w  ith  the  falx  and  the 

eeri'bnil  heiniiiihf  rt-s. 

2.  Vemrlcle  of  thecorpua  callosum. 
8.  Lateral  vcntrlclch. 

4.  Hlp(>ocaini>uti  major.  wbUc  fxternally  and  gray 
liitt'rnally. 

.V  Cen'lM-lliiiu,  »e|)aratfd  from  the  ccrvbnitii  by  the 
l«'iit«)rluni. 

6.  .Section  ilinit:i;h  the  oorpont  (|uu<lrii;emiiia,  aque- 
duct of  Sylviu«,  and  pons  Varolii. 


7.  Meiltilla  oblontniia.  with  the  vertebral  arteries  and 

tlu'  anterior  spinal  bninch  in  relation  with  it. 
B.  Auditor}'  n«'rve.  paxsing  into  the  meatus  auiiitorlu» 
inlemu)<. 

9.  Pneiini»iir«>trir  nerve,  passing  through  the  pu«t«- 
rior  lB«-vn»tf<|  roninu-n 

10.  nyjHvKlo'vKAl  nerve.  paMitig  through  the  at)terior 

ci-ndylold  fornMten. 

11,  I'J.  <iruy  nnil  vtlilte  substamv  of  the  convolutiont. 

Thf  iUiri'«  of  (liec<>rt>uftcaIU>!<uin  nreKhow  n  radl- 
aliuK  through  the  while  to  the  gray  »ubiitance. 


ventricle.  At  its  lower  extremity  it  becomes  enlarged,  and  presents  a  number  of 
rounded  elevations  with  intervening  depressions,  which,  from  presenting  some  resem- 
blance to  the  paw  of  an  animal,  is  called  the  ^^cir  hippocampi.  If  a  transverse  .lec- 
tion  is  made  through  the  hippocampus  major  (Fig.  472,  4),  it  will  be  .»<cen  that  this 
eminence  is  produced  by  the  extension  inward  of  the  tlentate  sulcus  on  the  exterior 
of  the  brain.  This  sulcus  is  fille<l  with  gray  substance,  which  ])rojects  along  the 
frcf  margin  of  the  hippocampus  ma  jor,  forming  a  notclied  ridge,  tlie  fascia  dcntata. 
Tlu'  hippocam|)Us  is  covt-red  on  its  ventrit,-ular  surface  by  a  thin  lamina  nf  gray 
matter  which  is  continuous  with  the  corpus  fimbriatum  of  the  fornix. 

The  pes  accessorius,  <ir  eminentia  collateralis,  has  alreatly  been  mentione«l  a.s 
a  white  eminence,  vaiying  in  size,  placed  lietwocn  the  hippocampus  major  and  hip- 
pocampus minor,  at  the  junction  of  the  posterior  with  the  deseending  comu.  It  is 
formed  by  the  protrusion  inward  of  the  ir)llatcral  fissure. 


lyTKHIOJi   OF  THE  CEHEBliUM. 


The  ooipas  flmbiiatiim  is  the  thin  lateral  margin  of  the  poeterior  pillar  of  the 
fornix,  prolonged,  as  aUreedj  mentioned,  from  the  central  wnty  of  the  lateral  vw- 

tricle. 

Faaoia  Dentata  [Fig.  473]. — On  separating  the  inner  border  of  the  corpus  fim- 

briatiim  from  the  choroid  plexus,  and  raising  the  c<lj;c  of  the  former,  a  serrated  hand 
of  gniy  hub.stance,  the  edge  of  the  gray  substance  of  the  dt  ntiitc  convohition,  will 
be  seen  beneath  it :  this  is  the  faticia  dentata.  Correctly  speaking,  it  is  placed 
external  to  the  cavity  of  the  deeeendiDg  cornQ. 

The  [continuation  forward  of  the]  transverse  fissure  [or  fissure  of  Bichat, 
between  the  cerebrum  and  cerebellum]  is  seen  on  separating  the  corpus  fimbriatum 
froTO  the  optic  thalamus.  It  is  situate<l  lieneath  the  fornix,  extending  from  the 
middle  line  behind,  downward  on  cither  side  to  the  end  of  tli*-  descending  oomu.  It 
is  of  a  horaeahoe  shape.    Its  horiiontal  portion  ia  bounded  above  by  the  spleaiam 


Fio.  47S. 


TtMMVene Section  of  Uue  Midtliv  Uuru  of  Ui«  Lateral  Ventricle  (froni  a  diawiug  by  Mr.  F.  A.  Barton). 

or  rounded  jKisterioT  extremity  of  the  corpus  t  ;illosuiii,  aii<l  l»elow  by  the  corpora 
(jiindrigeinina.  Its  lateral  portions  curve  downward  and  forward,  an<l  arc  bniirided 
below  and  in  IVont  by  the  crura  cerebri  and  optic  tbalami ;  al»ove  and  behind  b^ 
the  hippocampus  major  and  the  corpus  fimbriatum  of  the  fornix.  Through  this 
fissure  the  jiin  inatcr  passes  IVmih  the  ex(erit>r  nt'  the  brain  into  the  ventricles  to 
form  the  [velum  interpos^itum  and]  the  choroid  plexuses.  Where  the  pia  mater  pro- 
jects into  the  lateral  ventricle  beneath  the  edge  of  the  fornix  it  is  connected  with 
the  lining  inembmne  <^  these  cavities,  so  as  to  exclude  all  oommunication  with  the 

exterini-  nf  thi'  lirnin. 

The  septum  lucidum  (Fig.  470,  0)  forms  the  internal  boundary  of  the  lateral 
ventricles.  It  is  a  thin,  semi-transparent  septum,  attached  above  to  the  under  sur- 
face of  the  corpus  callosum ;  below  to  the  anterior  part  of  the  fornix ;  and  in  front 
of  this  to  the  prolonged  portion  of  the  corpus  callosum.  Tt  is  triangidar  in  form, 
broad  in  front  and  luu-row  behind,  it.s  isurfaces  looking  toward  the  cavities  of  the 
ventricles.   The  septum  consists  of  two  hunin»  separated  by  a  narrow  interval,  the 

fifth  n  ntrirh'. 

Fifth  Ventricle. — The  fifth  ventricle  was  originally  a  part  nf  the  great  longi- 
tudinal tissure  which  haa  become  shut  oil'  by  the  union  of  the  hemisipheres  in  the 
formation  of  the  corpus  callosum  above  and  the  fornix  below.   Its  walls  are  there> 
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fore  forme<l  l>y  the  in«><li:iti  nf  the  luMiiisplieres.  and  »'ini>ist  of  an  internal  layer 
of  gray  matter  derived  from  the  eraj  matter  of  the  cortex,  and  an  external  laj^er 
of  wlute  subatanoe  oontinnons  with  the  white  matter  of  the  cerebral  hemtspbmw. 
This  is  lined  on  iti*  external  surface  by  the  ependvma  of  the  lateral  Tentricle.  The 
fifth  ventricle  is  not  liix-il  hy  epithclinm.  In  tfie  fivtuH  and  in  some  animal?  this 
space  communicates  below  with  the  third  ventricle,  but  in  the  adult  it  forms  a  sepa- 
rate cavi^.  In  oaees  of  aeroos  eSoBion  in  the  ventricles  the  septum  is  often  found 
softened  and  partially  broken  down. 

The  fifth  ventricle  mar  be  expomnl  by  cutting  throaf(h  the  Mfrtttia  and  attaehed  pottiMi  of 

the  corpus  callosuin  witfi  ni  is-or-:  iiftor  pxiiiiiinin;:  which,  the  <  <)rpUH  i-allosiim  kIiouM  be  Ont 
aorOM  toward  itj*  aiiU-rior  purt,  hu>I  thi>  two  portiooA  curt^fullj  «iiiw>c(.-t<Ml,  the  one  forward,  the 
o^«r  baokward,  when  the  Ibmis  will  be  ezpoeed. 


Fiu.  474. 


The  Itenlz.  Vetiim  IntenKMUam*  and  Middle  wr  HaaoeDdlug  CMna  of  the  Leiete]  Ventilele. 

The  fornix  (Figs.  471,  4T<>)  is  u  longitudiniil  lamella  of  white  fibrous  matter 
situated  beneath  the  corpus  calloBum,  with  which  it  is  continuous  behind,  but  sepa- 

rate<l  from  it  in  front  by  the  8ej»tum  lucidnni.  Tt  may  be  dcs.  ribeil  as  mnsistin^r 
of  two  symmetrical  halves,  one  for  either  hemisphere.  These  two  portions  are  joined 
together  in  the  middle  line,  where  thev  form  the  hofhf,  but  are  Peparated  from  one 
another  in  front  and  behind,  forminir  the  anterior  ami  poxt,  rtXr  fruni. 

The  hinlf/  of  tilt*  fornix  is  tri:iii_'iil:ir.  narrow  in  fVnnt.  lui'iid  bi  hind,  Its  up|)er 
furface  is  connected  in  the  me<liau  line  to  the  septum  lucidum  in  front  and  the  cor- 
pus calloeum  behind.  Its  under  surfiuse  rests  upon  the  velum  interpositQUit  which 
sqMurates  it  fiom  the  third  ventricle  and  the  inner  portion  of  the  optic  thahuni.  Its 
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lateral  eilgen  fomi,  rm  v.u  h  a'ule,  part  of  the  floor  of  the  lateral  ventricles,  and  are 

in  contiict  with  the  choroid  plexuses. 

The  anterior  crura  arch  <lowiiward  toward  the  ha><c  of  the  brain,  senarated 
from  each  other  by  a  narrow  interval.  They  ai  t-  ( ompo-ed  of  white  tilms,  which 
descend  throu^'li  -t  >  junutity  of  gray  matter  in  the  lateral  walls  of  the  third  ventricle 
and  are  placed  iiuiuetiiately  behind  the  anterior  eoiuniissure.  At  the  base  of  the 
brain  the  white  fibres  of  each  cms  form  a  sudden  curve  upon  dieroselvee,  spread 
oat  and  form  the  outer  part  of  the  corresponding  eorpw  oWtcam^  from  which  point 
thev  may  be  traced  iipwartl  info  the  Huhatanc©  of  •!!'■  '  orrospondinir  optic  thalamus* 
(Fig.  476).  The  anterior  crura  of  the  fornix  are  eoiinei;tfd  in  their  course  with  the 
pedimcle  of  the  pineal  ghind  and  the  superficial  fibres  of  the  taenia  semicireularis, 
and  receive  fibres  from  the  .septum  lucidnm. 

The  poiftrrtor  erurn  at  their  commencement  are  intimately  connectetl  by  their 
Upper  surfaces  with  the  corpus  collosum ;  diverging  from  one  another,  titey  pu^ 
downward  into  the  descending  horn  of  the  lateral  ventricle,  being  continuous  with 
the  concave  border  of  the  hippocampus  major.  The  lateral  thin  edges  of  the  pos- 
terior cnini  have  received  the  name  of  rorjvis  jimbriatnm,  already  flcseribed.  I  pon 
examining  the  under  surface  of  the  fornix  between  its  diverging  jM)sterior  crura, 
a  triangular  |H>rtton  of  the  under  surface  of  the  corpus  callosum  may  be  ween.  On 
it  are  a  number  of  line.^.  •;nnip  triinsynrse,  others  luii:^Mtudinal  or  (ilili(|iit'.  Tliis 
ap])earance  has  been  termed  the  lyra^  from  the  fancied  retiemblauco  it  bcar!»  to  the 
strings  of  a  harp. 

Between  the  anterior  pillars  of  the  fornix  uiul  the  anterior  extremities  of  the 
iipiic  tlialanii  an  oval  aperture  i.s  seen  on  cacli  siilc,  \\\K\fnr(nurn  •>/  ^flllll■l^  (Yxf*. 
47a).  The  two  Mpdiingsi  deiHMiud  toward  the  middle  line,  and,  joining  together, 
lead  into  the  upjn  r  part  of  the  third  ventricle.  These  openings  communicate  with 
the  lateral  ventricles  on  each  side  and  below  with  the  third  ventricle. 

Divide  th*>  fornix  uoroM<  Hntoriorly,  and  rofiwt  the  two  porttOm,  the  on«  forward,  the  other 

backward,  mIk  ii  tlic  viduiu  inttTjtOMituiu  will  be  f'xpo-ptl. 

The  velum  interpositum  (  Fig.  474,  and  Fig.  47* >.  10,  j,.  701)  is  a  vasnilar  mem- 
brane, a  prolongation  from  the  pia  mater  into  the  interior  of  the  brain  through  the 
trtasTerse  fissure,  passing  beneath  the  posterior  rounded  border  of  the  corpus  calloeum 

and  fonux.  and  above  the  c<)r|>ora  quadrigemina,  pineal  gland,  and  uptic  thalami.  It 
is  of  a  trianLnilar  flirm.  am!  separates  the  un'let'  siuTace  of  tlie  body  of  tlie  fornix  frt)!n 
the  cavity  ot  the  third  ventricle.  Its  ponterior  border  tbrms  an  almost  complete  in- 
vestment for  the  pi  neal  gland.  Its  anterior  extremity  or  apex  is  bifid,  each  bifiircation 
being  continue<l  into  the  corresponding  latend  ventricle  through  \\w  foramen  ^Mmtro^ 
forTniii;^'  the  anteriiir  extremity  of  the  choroid  plexus.  On  its  under  surface  ar*»  two 
va»oular  fringes,  which  diverge  from  each  other  l»ehind  and  project  into  the  cavity 
of  the  third  ventricle.  These  are  the  eh&roi<f  j>h  xtue$  of  the  third  ventrieU.  Ijo 
it"  lat(  ral  margin.s  are  connected  the  choroid  plexuses  of  the  lateral  ventricles.  Of 
the  arlerics  of  the  velum  interpositum,  .**ome  branches  from  the  superior  cerebellar 
and  posterior  cerebral  enter  from  behin<l,  benenth  tije  corpus  callosuui ;  another  con- 
stant l^rancii,  the  anterior  choroid,  enters  the  velum  interpositum  at  the  extremity 
of  tlie  iiiiildle  horn  of  the  lateral  ventrirle.  and  supplies  tliis  strnctiire  ami  the  chomid 
plexuii.  ItH  vein-s  the  n  na'  Galenic  two  in  number,  run  between  its  layer.s ;  they 
are  formed  by  the  venae  corporis  striati  and  the  veins  of  the  choroid  plexuses ;  the 
veme  Galeni  unite  posteriorly  into  a  single  trunk,  which  terminates  in  the  straight 
sinos  (Fig.  412.  p.  t)iu). 

Th*»  voluin  inu;rpoiitam  should  now  be  removed.  Thi-*  niuHt  bo  effecU<d  carefully,  expoeiullr 
at  \u>  i>o.sU'riur  part,  where  It  iiiv«at»  the  pineal  gland  the  optic  thaliUoi  will  then*  be  «.x{)4i!>ed, 
with  the  oavitj  id  the  thivd  ventricle  between  them  (Fif.  475). 

The  optic  thalami  are  two  Inrirr  riblong  ma.><.'4es  placed  between  the  diverging 
portion.s  of  the  corpora  striata :  they  are  of  a  white  color  superficially  :  internally 
they  are  compo.>*ed  chietly  of  gray  matter.  Each  thalamus  resti^  upon  iti*  correspond- 
ing cms  cerebri,  which  it  embraces.   ErtemaUy*  it  is  separated  from  the  corpiu 
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Ptri;itinn  bv  tlip  internal  c-appiile,  thnmgli  wliicli  it  is  continuous  with  the  hcmi- 
8]iiiere.  InU  rnaUy,  it  iunuti  the  lateral  bouudarv  of  the  third  ventricle,  and  run- 
ning along  its  upper  border  ia  seen  the  peduncle  of  the  pineal  gland.  Its  upper 
surface  is  firee,  l't  in<:  partly  si  en  in  the  lateral  ventricle  ;  it  is  partially  covered  by 
the  ioraix,  and  uiarkecl  in  front  l>y  an  fniinonce,  the  antt  rior  tuJurcle,  Its  iihiler 
$ur/ace  forms  the  roof  of  the  dcHcendiug  coruu  of  the  luierul  ventricle ;  into  it  the 
cms  cerebri  passes.  ItspoHerierandv^erior  party  which  projects  into  the  descend- 
ing horn  of  tiie  lateral  ventricle,  presents  two  small  rounded  eminences,  the  intfrnal 
and  t'jrternal  (leniculate  hmhea.  Its  antrrior  exIremUyy  which  is  narrow,  forms  the 
posterior  boundary  of  the  foramen  of  Monro. 

The  third  TWitricle  is  the  narrow  oblong  fissure  placeil  between  the  optic  thalami 
and  extending  to  the  base  of  the  brain.    It  .is  bounded  above  by  the  under  sur&ce 


Fia.  47ft. 


The  Third  and  Founb  V«ulrlelet.  Ao  snuw  lauteriorlv  ]  bM  been  plaeed  in  Uie  po&ltlon  uf  Um  *i>f  rrr  of 
Xonfo,  tuid  uiotlMr  poMmiorijr  puM  thionga  die  tier  a  leitio  ad  qnanum  Tcntrlciilui^ 

of  the  vfhuu  intcr|K)situm.  from  which  are  suspended  the  choroid  plexuses  of  the 
third  ventricle,  and  laterally  by  two  white  tracts,  one  on  either  side,  the  peduncles 
of  th*'  ju'mal  (/hind.  Its  floor,  sdnicwhat  obli(|ue  in  its  direction,  is  formed,  from 
before  backward,  by  the  parts  which  close  the  interpe<Juncular  space — viz.  the 
lamina  cincrea,  the  tuber  cinereum  and  infundibulum,  the  corpora  ulbicantia,  and 
the  locus  perforatus  posticus  :  its  siih  s.  by  the  optic  thalami;  it  is  bounded  in  front 
by  the  anterior  <  riir:t  Mftlic  fornix  ami  ]«irt  of  the  :i!ifcrior  coniniissnrc ;  behind*  by 
the  posterior  commus^ure  and  the  iter  a  tertio  ad  tjuartuui  veiitriculum. 

The  cavity  of  the  third  ven^de  is  crossed  by  three  commissures,  named,  from 
their  position,  anterior^  middle^  and  potterior. 
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The  anterior  eommtsmre  is  a  roundtnl  cord  of  white  fibres  placed  in  fror  of  the 
anterior  crura  of  the  fornix.  Tt  iH-rfomtos  the  corpus  f>triiitum  on  either  side,  and 
spreads  out  into  the  substance  of  the  hemispheres  over  the  roof  of  the  descending 
honi  of  eadi  lateral  yentride. 

The  middle  or  soft  cotnmisgure  consists  almost  entirely  of  grav  matter.  It  con- 
nects together  the  ojptic  thidami,  and  is  continuous  with  the  gray  matter  lining  the 

Pro.  47«w 


Vertical  Median  .S-<-tion  of  the  Eiio-phaloii,  showinj;  the  parts  in  tb«  middl«  UlM> 

1.  Convolution  of  pornu*  cttllottuiu.    Aliove  U  Is  the 

t  nll'x-..  iiKir/iniil  ii'^ure.  runiUng  out  to  jola  mt 

2.  Th.  lis'iif  -  .11  liMliinilii- 
S.  Tbv  biirk't4>-tH-ciinul  ttasure. 
4, 4,  jMHat  to  llM  ouMrine  Aanire.  wbioh  la  Jtut  above 

(be  nnmben.  Between  3  and  S  are  tbe  oonvolo- 
tionn  of  the  <]nndrai<.>  lobe.  Between  Sand  4 1*  lb* 
cmientf  Inlw 

5.  Thi-  ••(.rpii^  ciUlcMum. 

6.  xhr  x'l'niiii  luddnin. 

7.  The  funitx. 

a  Anierior  ptUar  of  the  fornix,  deecendf  hk  to  the  hn^c 
of  the  biain.and  turniniron  Itself  to  form  ih<-  cor- 
pus albicuriv    Its  coiirx-  to  the  optic  ihHlaniiis  is 

nnlh  al.  'i  l,y  11  il.  tu  •\  I'.liiv 

a.  Thfoptir-ihaUinu*.  lk-hin<l  theanteriurcrusnf  tbe 
fornix  (Si  »  itaaded  part  indicates  tbe  foramen  of 
Monro;  in  front  of  the  number  9  an  oval  mark 
abowa  tbe  poaitlon  of  the  gray  nutler  eontlnuotta 
wltb  tbe  middle  eommlaaaie. 


wI  tb  of 
between 
Tbepro- 


10.  The  velum  internodt 

11.  The  pineal  );hin(l. 
IJ.  The  enrporH  oiiiiilrigeinllia. 

13.  The  crus  cervuri. 

14.  [The  iter  •  teftto  mi  tnnrtUi  t  

tween  14  and  tbe  eerebeilinn  ti  tbe 

Vie«**enH,  soon  In  profile.  Rlrctching 
the  two  priHH'-i-u*  e  cvrel>ello  ad  test**. 
oeMus  e  eereii^  Uu  ad  lueduUam  la  wei 

111  und  the  <  '-rebeUnm.] 
The  pon--*  Varolii. 
The  tbird  nenre; 

17.  The  pttnlUrr  txidr. 

18.  The  optle  nerve 

19  poiuu-i  to  tiie  nnterlor  commiasnit;.  Indicated  by  na 

oval  marlc  behind  tbe  number, 
[■in.  TIae  transverse  flMure  of  Blcbal. 
21.  Tbe  fourth  ventricle.] 


anterior  port  of  the  third  ventricle.  It  is  frequently  broken  in  examining  the  brain, 
and  might  then  be  supposed  to  have  been  wanting. 

The potterior  eommismre.  smaller  than  tin  anterior,  is  a  flattened  white  band  nf 
til)m-i  oonncctirif;  together  the  two  optic  thalanii  posteriorly.  It  )><>unds  the  third 
ventricle  posteriorly,  and  is  placed  in  front  of  and  beneath  the  pineal  gland,  above 
the  opening  leading  to  the  fourth  ventricle. 

The  third  ventricle  has  four  openings  connected  with  it  (Figa.  4fi8, 471,  and  47  fi).  In 
front  are  flic  two  f)val  apertures  of  the  fonutiina  of  Monro,  one  <»li  either  side,  thnmnrh 
which  the  thiid  communicate.s  witii  the  lateral  ventricles.  Heliind  is  a  third  opening 
leading  into  the  foorth  ventricle  by  a  canal,  the  aqueduct     ^hitu^  or  Uer  a  tertio 
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ad  qiu  tnni  ventricidnni.  'I'lic  fourth,  >itii.'it('(l  iti  tlip  anterior  part  of  the  floor  of 
the  ventricle,  \»  a  deep  pit  which  leads  downward  to  the  fuunel-t>haped  cavitv  of 
the  infundibttluin  {tttr  ad  infundibulum). 

The  lining  iiu  iiiKrane  of  tiie  lateral  ventricles  is  continued  through  the  foramen 
of  Monro  into  the  fliird  ventricle,  and  extends  almi^  the  iteratertio  into  the  fourth 
vcntru-lc;  at  the  hottoni  (d*  the  iter  ad  iid'undihuhini  it  endi^  in  a  cul-<le-Mic. 

The  foramen  of  Monro  i»  the  mean»  by  which  the  two  lateral  ventricleo  com- 
Tiuinirnto  with  the  third  ventricle.  It  may  he  regarded  as  a  Y-shaped  passage,  the 
two  upper  diverging  linihs  communicating  with  the  latend  ventricles  rftspccttvidv. 
and  joining  l)el«»w  to  open  into  the  third  ventricle.  Its  roof  is  forme4l  by  the  ante- 
rior extremity  of  the  body  of  the  fornix,  which,  dividing'  into  its  two  crura,  areheit 
downward  in  front  of  the  anterior  extremity  of  the  optic  tlialanii.  'Die  (•ni>  is  not, 
however,  iu  cuutaet  with  the  thalainus,  but  an  interval  is  left  between  the  two.  whi<  h 
is  the  foramen  of  Monro.  Its  boundaries  are,  therefore,  in  front,  the  anterior  pillars 
of  the  fornix  ;  behind,  tin-  anterior  exti-cmity  <»f  the  optic  thalamus :  ultove,  the  bodj 
of  the  fornix ;  and  below,  the  groove  where  thi*  corpus  striatum  and  optic  tbalamiui 
meet. 

Behind  the  third  ventricle  and  in  front  of  the  cerebellnm  are  the  cor|)ora  i|uad- 
rigemina,  and,  resting  upon  these,  the  pineal  gland. 

The  pineal  gland  {epifdii/KiH  n-rehri),  so  named  from  it«  jieeu!iar  shape  {jiuiu^t, 
a  fir-cone),  is  a  small  reddish-gray  body,  conical  in  form  (^hence  it.s  .synonym,  cona- 
riuw\  placed  immediately  behind  the  poeterior  commissure  and  between  the  nates, 
upon  which  it  re<ts.  It  is  retained  in  its  pot^ition  by  a  duplicature  of  j^a  mater 
derived  from  the  under  surfaee  of  tlie  vcliirn  interpositiim.  which  almost  completelv 
invests  it.  The  pineal  gland  is  about  four  lines  iu  length  and  from  two  to  three  in 
width  at  its  base,  and  is  said  to  be  lai^er  in  the  diOd  than  in  the  adult,  and  in  the 
female  than  iu  the  male.  Its  base  is  c<uinected  to  the  cerebnim  by  two  j)e<iuncles 
(fhc  peduncles  of  the  pineal  glatid),  which  pauw  forwarti  npou  the  upper  and  inner 
inargiu  of  the  optic  thalami  to  the  anterior  crura  of  the  fornix,  with  which  thev 
become  blended:  these  two  |»ed  uncles  join  together  at  their  posterior  extremity  in 
front  of  t!ie  pineal  glan«l,  forming  a  sort  of  festoon,  and  the  hase  of  tlie  gland  is 
connected  to  their  posterior  margin  at  the  ])oint  of  jtmction.  In  front  the  band  of 
union  is  joined  to  the  back  of  the  posterior  oonuuissure.  The  p'luvnl  gland  con»ii<ts 
of  a  number  of  f'dlicles  lined  by  epithelium  and  connected  together  by  ingrowths 
of  connective  tissue.  The  follicles  et>ntain  a  tnin.sparent  vi.<(  id  flind  and  a  <|iiaii- 
iitj  of  sabulous  matter,  named  acvrvulua  cerebri^  compoi»ed  of  phosphate  and  car- 
bonate of  lime,  phosphate  of  mafrnesia,  and  ammonia,  with  a  little  animal  matter. 
Tilt  se  concretions  are  almost  constant  in  their  existence  and  are  found  at  all  pericxls 
of  life.  When  tins  ImmIv  is  s<did  tiie  sabttlous  matter  is  found  upon  its  surface  and 
ocensionally  ujx>n  its  poduncles. 

On  the  reuitival  of  the  piueal  j^laud  suiU  adjacent  portion  of  pia  mattr  Uie  corpora  qiiadri- 
Itemtns  are  exposed. 

The  corpora  or  tubercula  quadrigemiua  [optic  lohi  it)  are  four  mundetl  emi- 
nences placed  in  pairs,  tw<>  in  front  and  two  behind,  and  separated  from  one  another 
by  a  crucial  depression.  Tin  y  ar<  <itnat<Ml  innnediately  behind  the  third  ventricle 
and  posterior  commi.s.xure,  beneath  the  posterior  border  of  the  corpus  callaxum.  and 
above  the  iter  a  tertio  ad  quartum  ventriculum.  The  anterior  pair,  the  nate»,  are 
the  larger,  oblong  from  before  backward,  and  of  a  gray  color.  The  posterior  pair, 
the  frstf^.  are  hemisplieriral  in  form  and  liLdii<  r  in  <  olor  than  the  pret'cdiniT-  Thev 
arc  connected  ou  each  side  with  the  optic  thalamus  and  commencement  of  the  optic 
tracts  by  means  of  two  white  prominent  bands  termed  hraehia^  Those  connecting 
the  nates  with  the  thalamus  (/'racAiVi  antrrioro)  \\\r  the  larger  and  paxs  ohlitjuely 
outward.  Tho«e  connecting  the  testes  with  the  thaianius  are  called  the  hiiu  hiii 
poateriora.  Botii  paii-s.  in  the  adult,  are  quite  solid,  being  coiiiiM»«<ed  of  white 
matter  externally  anil  gray  matter  within.  These  bodies  are  larger  in  the  lower 
animals  than  in  roan.    In  fishes,  reptiles,  and  birds  they  are  only  two  in  nnmbcr, 
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are  cullt'd  tin-  xptic  lohex  fiDiii  their  conneetion  with  the  ojiTi  ■  TuM  Vfs.  and  are  hol- 
low in  their  interior;  but  in  MamunUia  they  are  four  in  number,  as  in  man,  and 
unite  solid.  Id  the  human  foetus  they  are  dereioped  at  a  voy  early  period,  and 
form  a  large  proportion  of  the  cerebral  ma.«8 ;  at  first  they  axe  only  two  m  number, 
as  in  the  lower  Vcrtebrata,  and  hollow  in  their  interior. 

TUese  bodies  receive,  from  below,  white  fibres  from  the  olivary  fasciculus  or 
fillet;  Aey  are  also  eonnected  with  the  e^betlum  by  means  of  a  large  white  cord 
on  each  .side,  the  i>roces)ni*  e  eereheUo  ad  t*'ste»,  or  superi<)r  pe<luncle.s  of  the  cere- 
bellum, which  ia  continued  onward  to  the  thalami  through  the  tubercula  quadri* 
gemina. 

The  Talve  of  'Vteoimonii,  or  antevior  medullary  velum,  is  a  thin  translucent 

lamina  of  white  matter,  marked  superficially  by  a  few  transverse  streaks  of  gray 
substance,  stretched  between  the  two  processus  e  cerebtlln  ud  teste?:;  it  covers  in 
the  canal  leading  from  the  third  to  the  fourth  ventricle,  iurming  part  of  the  roof  of 
the  latter  cavity.  It  is  narrow  in  front,  where  it  is  conneetea  with  the  testes,  and 
broader  behind,  at  its  connection  with  the  vennifomi  jnoccss  of  the  cerebellum.  A 
slight  elevated  ridge,  x\\c  fnvnulnm,  descends  upon  the  up|>er  part  of  the  valve  from 
the  corpora  <|uadrigemina,  and  on  either  side  of  it  may  be  seen  the  fourth  nerve, 
which  is  conneeted  with  its  fellow  of  the  opposite  side  by  a  transverse  band  of 
fibres  forming  a  partial  decussation.  Its  lower  half  is  cov(-rcd  by  a  thin  trans- 
versely-grooved lobule  of  gray  matter  prolonged  from  the  anterior  border  of  the 
cerebellum:  this  is  called  by  the  Italian  anatomists  the  lingueUa  lamkwfa. 

The  ijorpftra  geniculata  are  two  small,  HattdK-d,  oblong  masses  phiccd  on  the 
outer  side  of  the  (•orpoi'a  quadrigemina  and  oa  the  under  and  back  jnirt  of  each 
uptic  thalamus,  and  named,  from  their  position,  curpm  yiiticulatum  externum  and 
hiUrnwm.  The  two  bodies  are  separated  from  one  another  by  one  of  the  roots  of 
the  optic  tract. 

Internal  Structnire  of  the  Cerebrum. — The  cerebrum,  like  tlie  other  parts  of 
tlie  great  nerve-centre,  is  composed  of  gray  and  white  matter.  In  order  to  give  some 
general  idea  of  its  construction,  at  all  events  in  part,  it  may  be  compared,  for  the 
sake  of  illustration,  to  a  tree,  the  trunk  of  which  divides  into  two  main  branches, 
and  these  break  up  into  sniallfr  lirmches,  which  finally  end  in  twi^xs,  to  which  are 
attached  the  leaves,  forming  an  investment  to  the  branches  and  covering  the  whole 
tree.  The  trunk  is  represented  by  the  medulla  oblongata  as  it  passes  uirougb  the 
foramen  maginim  ;  the  two  main  branches,  by  the  crura  cerebri,  which  break  u]> 
into  smaller  branches,  which  diverge  from  each  other,  dividing  and  sulMlividing, 
until  they  reach  the  surface  of  the  hemispheres,  where  they  terniiuate  in  single 
nerve>fibree,  to  which  are  attached  the  basal  axial  cylinder  processes  of  the  nerve- 
cell-,  rcjiresfiited  by  tlie  lenve?«.  These  ccll«<  are  arranged  on  the  surface,  resem- 
bling a  cap  covering  the  hei:  'spheres,  and  constitute  the  cerebral  cortex.  But  here 
the  analogy  ends,  for  in  the  cerebrum  we  have,  in  addition  to  this  cortex,  other 
uias.ses  of  gray  matter  situated  in  the  middle  of  the  brain,  and  other  white  fibres 
besides  these  divertring  ones  which  have  hicen  nieiitionef].  and  which  serve  either  to 
connect  together  the  two  hemispheres  of  which  the  cerebrum  consists,  or  else  serve 
to  connect  oilTerent  structures  in  the  same  hemisphere. 

The  gru}/  matter  of  the  cerebrum  is  di^Kwed  in  three  gresit  groups:  1,  the  gray 
matter  of  the  cerebral  cortex  :  2.  the  trray  matter  of  the  ba^^al  ganglia— that  is,  the 
great  ganglia  of  ilie  liase  of  the  cerebrum  ;  3,  the  gray  matter  which  lines  the  inter-  . 
nal  surface  of  the  u{  .|m  r  part  of  the  cerebro-spinal  tube— that  is,  the  remains  of  the 
cavity  in  the  original  vesicles  from  which  the  brain  was  formed,  and  which  oonati- 
lutes  the  central  cavities  of  the  oriran. 

1.  The  gray  matter  of  the  cortex  (I'  ig.  -^77)  invests  the  surface  of  the  hemi- 
spheres and  gives  them  external  form.  Milien  verticaal  sections  are  made  through 
it  and  examined  microscopically,  it  is  fotmd  to  consist  of  five  sejinnite  layers,  but 
to  this  there  are  some  exceptions.  According  to  Meynert,  these  are  to  be  found 
in  the  posterior  portion  of  the  occipital  lobe,  in  the  gray  cortex  of  the  hippocampus 
m%jor,  in  the  wall  of  the  fissure  of  Sylvius,  and  in  tKe  olfactory  bulb.    The  five 
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layers  in  the  common  type  are  as  t""!l.iwx:  (1)  The  first  layer  is  principully  com- 
posed of  a  matrix  or  ueuroglia,  through  which  a  few  small  ganglioii-cell.'«  are  irreg- 
nlarlj  distributed,  aad  a  nerr»>fibre  netwwk.  (2>  The  second  layer  eomista  of 
numerouH  small  pyramidal  cell».  v^hich  have  their  Ions  axes  voticu  to  the  surface 
of  the  oonvolujions,  and  are  closely  afrjjrepatevl  together,  so  as  to  completely  fill 

the  layer  with  a  number  of  closely  roniprei*MMi  cells. 
(3)  The  third  layer  is  named  by  M(>ynert  the  far' 
unit  inn  of  th*'  i'onm  ainiuonis.  as  it  is  ina<le  up  of 
cells,  which  are  the  only  morpholo^iicnl  clement 
found  in  this  part.  It  consists  of  the  same  sort 
of  pyramidal  cells,  arranged  vertically  to  the  sur- 
face, as  was  found  in  the  preceding:  layer,  but  they 
are  of  very  much  larger  size,  and  increase  pro- 
gres-sively  towarti  the  dee|>er  parts  of  the  layer, 
and  they  are  n)ii(  li  niorc  widely  .Heparate<l  from 
v;\<\\  (ithcr.  '\\\\>  lavcr  is  the  ]iriii<-i|i!d  iiiid 
broadest  one  of  the  series,  and  is  at  lea&t  twice 
as  deep  as  the  preceding  layer.  (4)  The  fourth 
layer  is  termed  the  granular  formation  by  Mey- 
nert,  and  consists  of  nnmerous  sniall.  irregular, 
rarely  triangular  or  elongated  cells,  which  resem- 
ble the  nerve-corpuscles  found  in  the  internal 
granule-layer  of  the  retina,  and  which  are  ekiaely 
aggreiratiMl  to^rethor.  (■">)  The  fifth  layer  is  terme^l 
the  clitu^tral  J'oniuitioHs  and  consists  of  u  very 
large  proportion  of  spindle^haped  celK  which  are 
the  pccidiar  elements  of  this  layer.  They  are  i-s- 
periallv  numerous  in  tiie  inner  half,  ami  are  ar- 
ranged horiztmtally,  extending  parallel  to  the  sur- 
ftoe.  They  have  received  their  name  from  the 
fact  that  the  claustrum  is  made  up  almost  entirely 
of  an  accumulation  of  these  cells,  it  will  be  seen, 
therefore,  that  the  differences  in  these  layen»  de- 
pends upon  the  varying  form  and  site  of  thet^e  < dls 
and  the  cIii-icTHr^  of  their  arniiiircmcnt.  jiinl  licit 
the  typical  form  of  cell,  and  the  only  one  which  it^ 
admitted  bv  some  observers,  is  the  pyramidal  cell 
or  nerve-cot7)uscle.  These  nerve^rposcles  are 
destitute  nf  ii  <  (  ll-w!ill ;  they  present  a  nucleus, 
sometimes  round  or  oval,  sometimes  angular,  and 
give  off  many  processes.  One  of  these,  which,  in 
the  cells  arranged  vertically  to  the  surface,  pro- 
jects outward  and  is  named  the  f>ron'»it  i>f  thf 
^^-r^^rW  "  -1  *wrx,  is  strong  and  branched,  and  according  to 

1^        *  Cleland.is  continuous  with  the  nerve-fibre  network 

umyM*tt«rora«n!i«bmlUMi«(  in  (1,^  fir>,t  „r  su|H  rfi<  inl  layer  of  the  cortex.  An- 
other process  jirojicts  inward  toward  the  white 
matter  of  the  hemisphere  and  from  the  opposite  extremity  of  the  cell.  It  is  termed 
the  proeeti  tf  the  centre  nf  the  hate.  It  is  more  slender  than  the  preceding  and 
remains  unbranched.  It  is  an  axis-cylinder  process,  and.  lie<dmiiitr  invested  with  a 
medullary  sheath,  constitutes  a  luu  ve-fibre  extending  into  the  central  white  matter. 
In  a*lditi<m  to  these,  lateral  processes  are  given  oft',  fonning  the  procetM  of  the 
ha§al  angle,  which  can  be  traced  for  a  longer  or  shorter  distance  and  break  np  into 
a  network  of  extrenu-ly  minute  !H  rv(»-fil»res. 

Special  Types  of  the  Gray  Matter  of  the  Carter. — According  to  Meynert,  the 
gray  matter  on  the  summit  of  the  occipital  lobe  oonnsts  of  eight  layers.  This  is 
produced  by  the  intercalation  of  intermediate  granule-layers  nmilar  to  those  ftra* 
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ing  the  fourth  Uyer  of  tke  typical  axftttx.  la  tLc  gray  matter  of  the  cortex  of  the 
hippocampus  major  or  cornn  aTiim'Tii^  pyrami'lal  cells  are  nlone  fornieil,  sueli  m 
have  been  described  in  tiie  third  lavcr  i>t  the  typical  cortex.  This  constitutes  the 
greater  part  of  the  stnieture  in  tbis  situation,  the  fourth  and  fifth  layers  being 

absent  and  the  second  layer  containing  no  cells.  Tii  the  wall  of  the  Sy!\  i;m  fissure 
the  gray  Tnnrtcr  i??  termed  the  elaiistrunt,  and  part  of  it  >5qi;ir!ites  the  island  of  Reil 
from  the  t'Xtcrnul  capsule  of  the  corpus  striutuiu.  This  presents  peculiarities  of 
structure,  consisting  mainly  of  fusiform  cells,  such  as  constitute  the  fourth  layer. 
The  olfju  ti^ry  bulb,  which  may  ho  loj^'anlctl  as  a  pnrtinn  of  tlio  ccrcliral  hemisjiluTes. 
forming  "a  cap  superimposeil  upon  a  conical  process  of  the  cerebrum,  "  presents 
another  variety  of  structure,  differing  from  the  type  'of  the  cortex  of  the.  hemi> 
spheres.  The'bulh  onsists  of  both  gray  an  !  white  matter^  and  sometimes  retains 
a  contrril  rnvify  lined  by  t'|>itheliuin.  The  lower  part  is  gray  mattor.  nrrl  consists 
of  the  following  layers  from  below  upward:  (1)  The  ollactory  nerve-layer,  consist- 
ing of  a  layer  of  non-medullated  nerve>fibres  derived  from  the  nerves  which  supply 
the  olfactory  region.  (  2)  The  stratum  glomcrulosum.  consisting  of  nodulated  masses, 
containing  small  nuclear  cells  and  a  mnvolntod  olfactory  nervc-fihrc  amongst  the 
cells.  (3)  The  stratum  gelatinosum,  consisting  of  fusiform  or  pyrumidul  nerve-cells 
and  a  fine  network  <^  nerve-fibre.  (4)  The  granular  layer,  consisting  of  moall 
irregular  nerve-oells  resembling  the  fourth  layer  of  the  cerebdium  or  the  granular 
layer  of  the  rftinti. 

2.  The  Gray  Matt^er  of  the  Basal  Ganglia. — The  great  ganglia  of  the  base  of 
the  brain  are  the  optic  thalamus,  the  corpus  striatum,  the  corpora  quadrigemina,  the 

corpora  geniculata,  and  the  locus  nigi  r.  Only  a  part,  however,  of  the  gray  matter 
of  the  corpora  nuadrigeminn,  that  foiinil  on  the  periphery  of  the  body,  hrlonirs  to 
this  group;  the  remainder,  thai  contained  in  its  centre  around  the  S^dvian  atjueduct, 
belongs  properly  to  the  third  group,  which  will  be  diseossed  immediately. 

The  optic  thnhinnm  is  rliieflv  fonncd  of  grav  matter,  covcrfd  over  hy  a  snper- 
ficial  layer  of  while,  which  on  the  outer  side  separates  it  from  the  internal  capsule. 
The  gray  matter  is  arranged  in  two  masses,  the  outer  and  inner  nuclei,  partially 
divided  by  a  vertical  white  septum.  It  is  traversed  by  numerous  nerve-fibres, 
which  for  the  most  part  have  no  definite  direction;  some,  limvcvcr,  converge  and 
form  a  bundle  whicii  passes  downward  to  form  the  anterior  root  of  the  fornix.  It 
contidns  comparatively  large  nerve^lls,  both  mnltipolar  and  fusiform.  The  inner 
nucleus  is  <  <nn<  ctcd  across  the  middle  line  with  the  inner  nucleus  of  the  opposite 
side  by  th<>  ini  ldie  commissure  of  the  third  ventricle,  which,  however,  belongs  to 
the  third  group  of  gray  matter. 

The  eorpu*  itriatum  presents  two  distinct  and  separate  masses  the  nueieu$  cau^ 
dafus,  which  is  the  intraventricidar  portion  of  the  corpus  striatum;  and  the  nueffU9 
fi'ntiriiJ<tr!!<.  which  is  the  rxtraventricular  portion.  The  two  are  separated  from  each 
other  i)y  a  distinct  lamina  of  white  matter,  the  inti  i  iuil  caimth;^  which  also  separates 
the  nucleus  lenticularis  fimn  the  outer  part  of  the  optic  thalamus.  The  gray  matter 
of  the  corpus  striatum  is  permeated  hy  tracts  of  rae<lullated  nerve-fibres,  some  of 
which  probably  originate  in  it,  thnu-^li  the  arttial  connection  of  the  nerve-fibres  with 
the  cells  has  not  been  demonstrated.  The  Jierve-colls  are  multipolar,  both  large  and 
small,  the  larger  being  principally  found  in  the  lenticular  inicleus. 

The  corpora  quudnjjrmhia  consists  of  two  distinct  and  separate  collections  of 
^ray  matter,  one  at  or  near  the  surface,  which  belongs  to  the  basal  ganglia,  and  one 
in  the  centre  lining  the  aqtieduct  of  Sylvius.  The  former  only  will  be  considered 
at  present.  The  peripheral  gray  matter  of  the  corpora  i|uadrigemina  differs  some- 
what in  the  anterior  and  posterior  lohps.  The  posterior  lohes  or  testfs  are  composed 
almost  entirely  of  gray  matter,  covered  over  by  a  thin  stratum  of  white  matter,  and 
separated  from  the  eentral  gray  matter  by  tracts  of  transverse  white  fibres  derived 
from  an<l  forming  part  of  the  fillet.  The  anterior  lobes  or  nates  are  covered  siiper- 
ficiallv  Viv  a  thin  "Stratum  of  white  matter;  benpatli  this  is  a  laver  of  gray  matter 
tenned  the  stratum  cinerum,  and  consisting,  as  well  as  the  gray  matter  of  the  pos- 
terior lobes,  of  small  multipolar  cells  imbedded  in  a  fine  network  of  nerves.  Beneath 
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this  again  is  a  characteristic-  mass  of  fjray  matter,  tonnnl  tlie  xfntturn  optirum,  wliicli 
is  ma^e  up  of  fine  uerve-tibres  coiiri^ing  io  a  longitiidinat  tlirectiou,  and  containing 
between  them  small  iiiti««es  of  grav  «nbfttaiice  consisting  of  mnsU  multipolar  nerve- 
cells  imbohh'd  ill  frray  matter.  Lastly,  between  this  l»o<ly  and  the  central  ;iray 
n>-irter  around  the  Sylvian  aqueduct  is  a  tliin  lamina  of  white  matter,  derived  from 
tlie  liilet. 

The  ffmtculate  hodie»  are  continuous  with  the  gray  substance  of  the  optic  thala- 

mii>.  ;\nd  the  external  one  (corj).  peniculatum  externinn)  is  ]ieniliiir  <>n  nrrnunt  of 
its  dark  color,  <lue  to  its  cells  containing  pigment.  It  presents  a  laminate<i  an'ange- 
ment.  and  ccmsist.**  of  alternate  thick  layers  of  gray  matter  and  thin  layei*s  of  white 
matter.  Its  cells  are  multipolar.  The  internal  bodj  (corp.  genicnlatum  internum) 
is  nf  lighter  color,  does  not  present  a  laminated  arrangement,  and  its  cells  are  smaller 
in  size  and  fusiform  iu  »hap«;. 

The  loau  niger^  or  gray  matter  of  the  eras  c^bri,  like  the  external  geniculate 
body,  is  peculiar  fW>ro  ttte  large  amount  of  dark  pignu  nt-<;ranule.s  which  are  con- 
tained in  its  <rangli(m-cells,  and  which  give  to  it  its  dark  color,  from  which  it  has 
derived  its  name.    Its  celhi  are  small  and  multipolar. 

3.  The  central  gray  matter  of  the  oerabnun  lines  the  upper  part  of  the  cere- 
bro-spinal  tube,  which  is  the  remains  of  the  cavity  in  the  original  vesicles  from  which 
the  brain  was  formed,  and  is  continuous  with  the  gray  matter  of  the  floor  of  the  fourth 
ventricle,  and  through  it  with  the  gray  matter  of  the  cord  [which  surroundi»  the  "  ven- 
tricle of  the  cord  "  or  central  cami]].  This  central  gray  matter  is  found  lining  the 
aqueduct  of  Sylvius,  by  which  the  third  conununicates  with  the  fourth  ventricle;  it 
covers  thf  innnr  wall  of  each  optic  thalamus,  fonninar  the  middle  or  gray  commissure 
of  the  third  vt  utricle;  it  also  lines  the  floor  of  liie  third  ventricle;  it  covers  beiund 
the  upper  surface  of  the  tegmentum  of  the  crus,  and  in  front  it  approaches  the  snr^ 
face  of  the  brain,  fontiiriL:  tin  imstcriiir  pcifmatt  d  space  ainl  tlio  lamina  cinerea.  It 
forms  also  the  tuber  cinereiim  and  the  itdiindibulnin,  and  in  the  lower  Vertebnita, 
especially  fishes,  the  })osterior  lobe  of  the  pituitary  body.  In  the  higher  vertebmtes 
this  lobe  does  not  present  any  nervous  structure,  bein::  <  noroached  upon  and  oblit- 
erated bv  an  incrnwtli  nf  inriiMM  fivt'  fi'i:«tte  nnd  vcsccls.  'i'lic  ^rnv  nrnttrr  siin'ound- 
ing  the  Sylvian  aqueduct,  wltidi  ints  been  before  meutiuned  as  the  central  gray 
matter  of  the  ooqwra  quadrigemina,  presents  some  features  requiring  especial  men- 
tion. Tt  forms  a  tolerably  tliick  hiycr  surroun«ling  the  canal,  liut  is  thicker  on  the 
lower  wall — that  is.  belo^v  \\iv  canal — than  above.  The  cells,  which  are  niulttjinhir. 
are  here  collected  into  groups,  and  fona  nuclei  for  the  origin  of  the  third,  fourth, 
and  fifth  cranial  nerves.  The  nucleus  for  the  third  and  fourth  consists  of  a  column 
of  ct  ll^  of  large  size  on  either  side  of,  and  close  to,  the  niedian  line.  Thi  up|rfr 
nucleus  (»r  thr  fifth  is  situritf d  external  to  this  at  the  extreme  lati  r.il  margin  of  the 
lower  part  of  the  gniy  matter.  In  addition  to  theise  cells  there  are  found  at  the 
periphery  of  the  zone  of  gray  matter  surrounding  the  aqueduct  some  other  and 
larger  cells,  sometimes  siii_'U',  sometimes  grouped  in  twos  or  tim  es,  or  even  nn»re. 

They  are  globular  and  lie  in  the  midst  of  well-marked  uerve-fibree.  with  which 
their  processes  appear  to  be  continuous. 

The  white  matter  of  the  cerebrum  consists  of  medullated  fiVtres  varying  in 
pi'/r  niid  arr.mged  in  l)undles.  separated  by  neuroglia.  Tlirv  mnv  ]>f  ilivid<»<l  into 
three  distinct  systems,  according  to  the  course  wliich  they  take:  (1 )  <iiverging  <»r 
peduncular  fibres,  which  connect  the  hemispheres  with  the  me<lulla  oldongata  and 
cord ;  (2)  transvei>e  conmiissural  fibres,  which  connect  together  the  two  hemispheres: 
(3)  commissural  fibres,  wbirli  "•nnTifcr  difffrftit  «frticttirf's  iii  the  -aiiic  In  nn-|ilirrn. 

1.  The  diverginfiT  or  pediincular  fibres  consist  of  a  main  body  which  origi- 
nates in  the  cord  and  metlulla  oblongata,  form  the  longitudinal  fibres  of  the  pons, 
and,  dividing  into  two  main  bramdics  diverging  from  each  other,  constitute  the 
rrnr'i  rer*-hr!  or  rrrt-bral  ju  ihinrh-x.  and  ascend  into  flic  optic  thalami  and  <  -trpom 
striata,  and,  emerging  from  tliese  bodies,  form  the  i'oroua  radiatu  and  radiate  into 
the  convolutions  of  the  hemispheres.  As  they  pass  through  the  optic  thalami  and 
corpora  striata  many  of  the  fibres  terminate  in  the  gray  matter  of  these  gui|^a. 
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and  other  fibres  arise  from  thero  in  greater  nninber  thnn  those  which  terminate  in 

tbi'Tii.  <o  tlin^  iiinrc  filiit"*  nut  of  the  jiaiiglia  than  |>;i>s  iiitn  thcin.     V>nX.  in 

adflition  to  these,  others  of  the  pediincuhir  fibre;*  pass  uninterruptedly  throuf;b  the 
gjin^ilia  from  the  cerebral  peduncles  to  the  corona  radiata.  In  the  crura  cerebri,  as 
h:k«  t)i>en  before  described,  the  diverging  fibres  derived  from  the  longitudinal  fibres 
of  tlie  |ii)ti^  Varolii  are  arrnTiired  in  two  stnita,  vliicb  are  ^eparntt  <1  by  the  locus 
niger,  the  anterior  or  superficial  stratum  forming  the  crusta  uf  thesa  bodies,  and 
the  posterior  or  deeper  stratum  the  tegmentum.  The  fibres  derived  from  these  two 
sources  take  a  different  course,  and  will  have  to  be  se|Hirate1y  considered. 

The  fibres  of  the  rrusfa  are  derived  from  tlie  anterior  pyramid  of  the  medulla 
(see  Figs.  444  and  445,  pp.  tiTOand  liTl),  which  fibres  are  continued  upward  through 
the  pons  to  form  thecrusta;  they  are  reinforced  in  their  passage  tii  rough  the  cms 
by  accessory  fibres  derived  from  the  central  gray  matter  around  tlie  Sylvian  a(jue<lact 
and  from  the  locus  niger.  When  they  emerge  from  the  enjs  some  of  the  fibres  pass 
to  the  internal  capsule,  between  the  caudate  and  lenticular  nuclei,  where  they  give  off 
branches  to  these  ganglia  and  receive  others  from  them,  and  then,  issuing  from  the 
c:i|i>iile,  thev  diverge  to  form  a  part  of  the  corona  nuliata.  passing  to  the  cerebral 
corte:i.  OiIk'tn  of  the  fibre?  pass  directly  upward  as  radiating  fibres  to  the  gray 
matter  of  the  cerebml  hcmisplieres. 

The  fibres  of  the  tffjmentum  are  continrious  with  those  longitudinal  fibres  of  the 
ons  which  are  dcriveil  from  the  fi<niiatio  reticularis  of  tlio  mfdnllii.  wliit  li  is  ffirmed 
y  fibres  from  the  olivary  body,  lateral  and  posterior  columns  of  the  cord,  and  the 
superior  peduncle  of  the  cerebellum.  They  are  reinforced  by  fibres  from  the  cor- 
pora quadrigemina  and  corpora  genieulata,  and  enter  the  optic  thalamus,  in  which 
many  terminate  and  from  which  others  arise;  otiiers  pas?:  ilnou':!!  the  body,  and, 
with  those  til>re8  arising  in  it,  spread  out  to  form  the  corona  radiata,  especially  join- 
ing the  ganglion-cells  of  the  cortex  of  the  temporo-sphenoidal  and  occipital  lobes. 

2.  The  transverse  commiflsural  fibres  connect  tog^^er  the  two  hemispheres. 
They  include  {(i)  the  trati')ver«e  fibres  of  the  corpus  callosnm ;  (6)  the  anterior  com- 
missure ;  (c)  the  posterior  commissure. 

The  corput  eattosum,  which  has  already  been  described,  connects  together  the 
two  hemispheres  of  the  brain,  penetrating  into  the  substance  of  the  convolutions, 
and  intersecting  the  fibres  of  the  corona  radiata  in  the  anterior,  middle,  and  part 
of  the  posterior  lobes. 

The  anterior  commissure  is  a  round  bundle  of  white  fibres  which  appears  to  con- 
nect the  tun  cor|H)ra  striata  in  the  third  ventricle.  The  fibres  can,  liowt  ver,  ]»e 
traced  through  this  boily,  and  are  then  seen  to  curve  backward  and  outward  and 
Spread  out  in  the  medtdlary  substance  of  the  temporo-sphenoidal  lobe. 

The  /iostfrinr  t'omininxun-  jmsses  into  the  optic  thalamus  on  either  side.  It  con- 
sists of  ilociis>:itiii;r  filiics  wliii  li  cmuu'  from  the  te^rmoTitiim  of  the  crtis  on  one  side, 
and  pass  through  the  optic  thalamus,  across  the  third  ventricle,  to  the  white  sub- 
stance of  the  temporo-sphenoidal  lobe  of  the  other.  Some  of  the  fibres  may  also 
serve  as  commissural  fibres  between  the  two  optic  thalami. 

Commissural  Fibres  oonnectingr  Different  Structures  in  the  Same 
Hemisphere. — These  fibres  are  of  two  kinds:  (1)  those  which  connect  adjacent 
convolutions*  and  which  are  termed  areuate  or  auoeiation  Ji/tn-s ;  (2)  those  which 
connect  more  distant  parts  in  the  same  hemisphere — the  longitudinal  or  collateral 
fibres. 

Tlie  arcuate  or  amociatiun  fibres  are  situated  immcciiately  beneath  the  gray 
substance  of  the  cortex  of  the  hemispheres,  and  connect  together  adjacent  con- 
volutions. 

'r\\e  l</nf/{titih'»ril  or  coflaternJ  Jibrea  include  the  followiri'jr  ('v)  tlie  fornix  ;  (A) 
the  longitudinal  fibres  of  the  corpus  callosum  ;  (t)  the  tienia  .Hcmicircularis  ;  )  the 
uncinate  fasciculus;  (e)  the  fillet  of  the  gyrus  fomicatus;  (/)  the  inferior  longi- 

tudiriiil  fi-cicitlus. 

('f)  he  fornix  connects  the  optic  thalannis  with  the  hippocampus  major  and 
uncinate  convolution.    It  has  already  been  described  a.s  arising  from  the  gray  mat* 
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ter  of  the  optic  thalaniiie :  it  then  enu  rges  fram  the  under  surface  of  tL»  body, 
forms  the  corpus  alhicans.  where  the  fibres  arc  arnmp^l  in  loops.  Ix  twfcn  which 
ncrvo-celld  are  to  be  found ;  it  then  paese-s  upward  into  the  third  ventricle,  «ud 
joins  with  the  fibres  of  the  other  aide,  forming  the  body  of  the  fornix ;  from  thie 
the  posterior  pilUtfi  divt'r;;c.  and,  entering  the  middle  ocmhu  of  the  lateral  ventricle, 
part  of  it>  fibres  are  disirihuted  to  tli<>  liippocatupti?  mnjor.  and  the  remainder  end 
9J6  the  taenia  hippocampi  or  fimbria,  which  is  continued  a^s  a  distinct  piece  to  the 
crochet  or  vnew  of  the  uneinate  conrolution. 

ib)  The  lovgitiulinal  fihret  of  the  corpm  calloHum,  or  ncrveg  of  Lanciti,  connect 
tile  anterior  and  poeterior  extremities  of  the  gyrus  ibmicatuB  or  convolution  of  the 
corpus  callosum. 

(e)  The  tcmia  »emicireufari»^  situated  between  the  corpus  striatum  and  optic 

thalamus  in  the  l;iti  ral  ventricle,  is  contioett-d  in  front  with  the  anterior  pillar  of 
the  fornix,  and  behind  with  a  nucleus  of  gray  matter  (wMf/fM,*  fympfjiiahr)  situated 
at  the  a|K>x  of  the  teiii)H.r(i  sphenoidal  lobe  and  projecting  into  the  ttrminatjon  of 
the  middle  horn  of  the  lateral  ventriele. 

('/)  Tlie  uncinate  fasciculus  connect''  the  cnnvolntions  of  the  frontal  and  tem- 
poro-sphenoidal  lobes.  It  passes  across  the  bottom  of  the  Sylvian  fissure  and 
traversee  the  elanstrum. 

(e)  The  fillet  of  the  gyru»  fornicatus  i?  a  hand  of  white  matter  whidi  endrcles 
the  nemisphere  in  an  antero-posterior  direclion.  Ivin;;  in  the  suhstnnce  of  the  con- 
volution of  the  corpus  calloeum.  Commencing  in  front  at  the  anterior  perforated 
space,  it  passes  forward  and  upward  parallel  with  the  rostrum,  winds  round  the 
genn,  runs  in  the  convolution  from  before  backward  immediately  above  the  corpus 
callosum,  turns  ronn<l  its  posterior  extremity,  and  i.s  continued  downward  ;»n<l  for- 
ward in  tiie  temporo-sphenoidal  lobe  to  a^u  reach  the  perforated  t«pace.  In  its 
course  it  is  connected  with  the  secondary  convolutions  of  the  gyrus  fomieatus  by 
short  arcuate  fibres. 

if)  The  inferior  lonfjituflinal  fasciculus  is  a  <v»llwtimi  of  fihn"^  which  c<mnects 
the  teniporo-sphenoitlal  and  occipital  lobe-s,  running  along  tlie  outer  wall  of  the 
middle  and  posterior  oomu. 

[For  the  Blood-voBBola  of  tbe  Brain,  see  p.  684.] 

The  Cerebellttm. 

The  Cerebellum,  or  /ifffc  f<r<iiii,  is  that  portion  of  die  fiief-phalon  wliich  is  c<:m- 
taineU  iu  the  inferior  occipital  fossae.  It  is  situated  beneath  the  posterior  lobes  of 
the  cerebmm,  firom  whi^  it  is  separated  bj  the  tentorium.  Its  average  weight  in 
the  male  is  5  OS.  4  dr.  It  attains  its  maximum  weight  between  the  twentv-fiftli 
and  fortieth  years,  its  increase  in  weight  after  thi-  ftmrteenth  year  being  relatively 
greater  in  the  female  than  in  the  male.  The  proportion  between  the  cerebellum 
and  cerebrum  is,  in  the  male,  as  1  to  8f ,  and  in  the  female  as  1  to  8{-.  In  the 
infiknt  the  cercbelluin  is  proportionately  much  smaller  than  in  the  adult,  the  rehi- 
tion  between  it  and  tlie  cerehnini  heing.  according  to  Clmus?<ier,  between  1  to  18 
and  1  to  2(>;  by  Cruveilhier  the  proportion  wa*  found  to  be  1  to  20.  In  form  the 
cerebellum  is  oblonfi;  and  flattened  from  above  downward,  its  great  diameter  being 
from  si«le  to  side.  Tt  measures  fn»m  thrw  and  a  half  to  four  inches  transversely 
and  from  two  to  two  and  a  half  inches  from  Vief )re  hju'kwurd.  beinif  ah»»nt  two 
inches  thick  in  tlie  centre  and  about  six  lines  at  the  circimiterence,  which  is  the 
thinnest  part.  It  consists  of  gray  and  white  matter :  the  former,  darker  than  that 
of  the  cenhrnni.  occupies  the  surface;  the  latter,  the  interi<tr.  Tlie  snrfnrt*  of  the 
cerebellum  is  not  convoluted  like  the  cerebrum,  hut  traversed  by  numerous  curved 
fiirrows  or  sulci,  which  vary  in  depth  at  different  |mrts  and  separate  the  lamin:c«  of 
which  its  exterior  is  composed. 

!t<5  upper  surface  (Fig.  478)  is  .somewhat  elc\:itfl  in  the  nirdian  line  and 
depressed  toward  its  circumference;  it  consists  of  two  lateral  hemispheres  con- 
nected together  by  an  derated  median  portion  or  lobe,  the  miperwr  eemi^erm  /mw- 
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erxH.  Thf  nit^liaii  loin-  !>*  the  f'iui(lanu'nt:il  part,  ari'l  in  <nnie  animals,  as  fislits  and 
reptiles,  the  only  part  which  exists,  the  hemispheres  being  additions  and  attaining 
their  maximam  aute  in  man.  The  hemnpheres  are  separated  in  front  bj  a  deep 
notch,  the  tll«illira  ctrefxlJi  nnt»  iior.  which  encircles  the  cnriKira  i|ua(lri<:cnuna 
behind ;  they  are  also  separated  by  a  similar  notch  behind,  the  incimra  ccrebeUi 


Fie.  478. 


XS^ipa  Burflice  of  the  Cerebellam. 


pnitti'rinr,  in  which  is  received  the  upper  part  of  the  f'alx  rerehelli.  The  superior 
vennitoriu  process  (upper  part  of  the  median  lobe  of  the  cerebellum)  extends  from 
the  notch  on  the  anterior  to  that  on  the  posterior  border.  It  is  divided  into  three 
lobe!< :  the  Inhulux  cintraUH,  a  small  Inhc,  situated  in  the  incisura  anterior;  the 
monticulm  cerebel/i,  the  central  projecting  part  of  the  process;  and  the  commu- 
mra  timplexy  a  small  lobe  near  the  incisura  posterior. 


Flo.479i 


Under  Surface  of  the  Cerebellum. 


The  inxh  r  ai/rfare  of  the  Cerebellum  (FIl'-  47!')  is  sub<livided  into  two  lateral 
heiiii-iilicrcs  liv  a  dcpro'ision.  the  vnUrii,  which  c\tt'n<ls  from  before  back  ward  in 
the  mnidle  line.  The  lateral  hemispheres  are  lodged  in  the  inferior  occipital  fosste; 
the  median  depression  or  vall^  receives  the  back  part  of  the  medulla  oolongata,  is 
broader  in  the  centre  than  at  either  extremity,  and  has  projecting  from  its  floor 


Digitizoa  by  Cjt.)0^lc 


710 


THE  NERV0U8  SYSTEM. 


put  of  the  tue«liun  lohu  of  the  cerebellum,  called  the  inferior  vmnijonn  procetM. 
The  parts  entering  into  the  composition  of  this  body  are,  from  behind  forward,  the 
eomminura  brei-ix.  situated  in  the  incisura  ]>o.<«terior ;  in  front  of  tliis,  a  laminated 
conical  projection,  the  jtiiniiiiiil :  more  anteriorly,  a  larjrer  eminence,  the  uvtifii, 
which  is  placeil  between  the  two  rouniled  lobes,  the  aittyiidala-  or  tumih.  which 
occupy  the  sides  of  the  valley.  The  uvula  is  connected  with  the  amygdnlie  by  a 
(iiiiiiiiis-Jiiie  iif"  jfray  matter  indetited  on  the  surface,  calletl  the /»/•/•»*«'»•(/  Inind.  In 
front  of  the  uvula  is  the  notlulf  ;  it  is  the  anteri<»r  iK»inte<l  tenninatioti  of  the  infe- 
rior vermiform  process,  and  projects  into  the  cavity  of  the  fourth  ventricle ;  it  luus 
been  named  by  Malacarne  the  laminated  tuhereh.  On  each  side  of  the  nodule  i8  a 
thin  layer  of  white  siibstunce  attacheil  externally  to  the  tlorculii-j  and  ititcriially  tn 
the  nodule;  these  form  together  the  ^anterior  medtdlarif  velum  or  conmiissurc  of  the 
floocultts.  It  is  nsnally  covered  in  and  concealed  by  the  amygdalee,  and  cannot  he 
seen  until  they  are  drawn  aside.  This  band  is  of  a  semilunar  form  on  each  side.  \t» 
anterior  marjriTi  lu  iiiL'  frrc  and  concave,  its  |M)sterior  attarluMl  just  in  fntnt  of  th»» 
furrowed  baud.  Between  it  uud  the  uudulc  and  the  uvula  behind  is  a  deep  fostui 
called  the  twaUow't  nett  (nidtu  AmnuHmM). 

Lobes  of  the  CerebeUtmtL — Each  hemisphere  is  divided  into  an  upper  and  a 
lower  portiiiii  I'V  tlif  <:rcat  hnrizoiital  fissure,  which  commences  in  front  at  the  pons 
and  pai>se8  honzoutuJly  round  the  free  margin  of  either  hemisithere  backward  to  the 
midcUe  line.  From  this  primary  fissure  nnnMnrous  secondary  fissures  proceed  which 
separate  the  cerebellum  into  lobes. 

Upon  the  upper  surface  of  cither  hemisphere  there  are  two  lobes,  separateil  from 
each  other  by  a  H.ssure.  These  are  the  anterior  or  square  hhe,  which  extend.""  as 
fiur  back  as  uie  posterior  edge  of  the  vermifonn  process,  and  the  posterior  or  semi- 
lunar  hhe,  which  passes  firom  the  termination  of  the  preceding  to  the  great  hori- 
xont'il  fissure. 

Upon  the  under  ."tirface  of  either  hemisphere  there  are  five  lobes,  separated  by 
sulci;  these  are,  from  before  backward — 1,  the  floccuhiH  or  muhindnHcuUtr  lobey  k 
prominent  tuft  situated  Ix-hind  and  below  the  ini<Mle  j)eduncle  of  the  cerebellum : 
Its  surface  is  couf>osed  of  gray  matter  subdivided  into  a  few  small  lamina*:  it  is 
sometimes  called  the  pneumofiantric  lobule,  from  being  situated  behind  the  pneumo- 
gastrie  nerve;  2,  the  amygihthi  or  tonsil,  situated  on  either  side  of  the  great  median 
fissure  or  valley  and  projecting  into  the  fourth  ventricle;  •>.  the  ilf</>isfri'-  fohc 

situated  on  the  outside  of  the 
Vm.4M.  tonsil  and  connected  in  part 

with  the  pyramid;  4,  the 
dvr  hihf,  In'hind  the  «lipistric. 
and  connected  with  the  buck 
part  of  the  pyramid  and  the 
commissura  brevis;  and.  more 
j)Osteriorly,  •">.  the  ifi  fm'or  pos- 
terior lobe,  which  also  joins 
the  commissnra  brevis  in  the 
valli'\ . 

Internal  Structure  of  the 
Cerebellum. — The  cerebel- 
lum consists  of  both  white  and 
gray  matter. 

If  a  vertical  section  ^Fig. 
480)  is  made  through  either 
hemisphere  of  the  eenbellttm 
V«rtleal8wii«BorttieO«nbeniim.  midway  b.  tween  its  centre  and 

the  superior  vermifoi-ni  process, 
the  interior  will  be  found  to  consist  of  a  central  stem  of  white  matter  wbieh  contains 
in  its  interior  a  jiray  mass,  the  mrpmt  di  titntum.  Fr-n  rl  >nrfaceoif  this  central 
Stan  a  series  of  plates  of  meUulkry  matter  are  detached,  which,  covered  with  gn^y 
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matter,  ionii  the  InminHe,  and  fr*)iu  the  anferior  part  of  each  hemisphere  arise  three 
hirge  proceases  or  |>eduncleii— superior,  mid^Ile.  and  inferior— by  which  the  cerebel- 
lum is  cnnnfctcfl  with  the  rest  of  the  eitfcjilialoii. 

The  white  matter  includes  two  varieties  of  nerve-matter ;  (1)  the  peduncular 
fibre.s  whieh  are  directly  continuous  with  (be  fibres  of  the  peduncles  of  the  cere- 
bellum ;  {t)  the  fibres  {Jihne  propria!)  proper  to  the  cerebellum  itself. 

The  petiiiih  fix  of  i}u>  rcn  bollutn — superior,  middle,  and  posterior— serve  to  con- 
nect it  with  the  re»t  of  the  eiicephalon. 

The  $U}><n-ior  pedunelex  (proceestts  e  eerebdlo  ad  testes)  arise  from  the  middle  of 
the  white  HKtrtrr  of  tiie  cerebral  hemispheres;  they  run  beneath  the  testes  of  the 
corpora  quJulriL'cinina,  and,  enior^ring  at  its  posterior  hnrih'r.  p!iH«  ontw,ir»l  anil  'tack- 
ward  to  the  cerebellum.  Each  peduncle  foruui  the  upper  part  of  the  lateml  hound- 
ary  of  the  fourth  ventricle,  and  is  connected  with  its  fellow  of  the  opposite  side  by 
the  valve  of  Vieussens.  Beneath  the  corj)ora  quadrigeniina  the  itineriuost  fibres  of 
earh  |i(  iluiu  lc  <ltH  n->:ito  u  ith  rach  other,  so  that  Home  fibres  from  the  onr  half  of  the 
cerebrum  are  continued  into  the  other  half  of  the  cerebeUuui.  Upon  euterinif  the 
cerebellum  the  fibres  of  this  peduncle  pass  to  a  great  extent  into  the  interior  of  the 
corpus  dentatuiu,  though  some  wind  round  it  and  reach  the  gray  cortiod  matter, 
especially  on  its  inferior  siiriace. 

The  middle  pedunclett  [processus  ad  pontem).  the  largest  of  the  three,  connect 
together  the  two  hemispheres  of  the  cerebellum,  forming  their  great  tnmsverse 
commissure.  Tlicv  consist  of  a  mass  of  ourveil  fihres  which  arise  in  the  ;2ray  mat- 
ter of  the  foliate«l  cortex  of  the  hemispheres  of  the  cerebellum  an«i  pass  across  the 
pons  Varolii,  forming  its  tranverse  fibres,  to  the  same  point  on  the  ofipoeite  side. 

The  inferior  pemmele*  {processus  ad  meduUam)  connect  the  cerebellum  with 
the  medulla  oblongata.  As  tlie  restiform  bodies  they  pass  upward  and  nutward, 
forming  [)art  of  the  lateral  wall  of  the  fourth  ventricle ;  entering  the  cerebellum, 
they  end  in  the  gray  cortex  of  tibe  upper  sur&ce  of  this  oi^an. 

fihrte  proprir  of  the  cerebellum  are  of  two  kimls:  (1)  cowmissunU  fibntf 
which  cross  the  middle  line  to  connect  the  oppasite  halves  of  the  hemispheres,  mrm 
at  the  anterior  part  and  others  at  the  posterior  part  of  the  vermiform  process;  (2) 
areuaU  <tr  auoeutUon  fibret^  which  connect  one  lamina  with  another,  arching  acroes 
the  fisMurea  between  the  laminae. 

The  gray  matter  of  the  ccrehellun)  is  found  in  two  situations:  (1)  on  the  sur- 
face, forming  the  cortex  ;  (2)  as  independent  masses  in  the  interior. 

The  grjiy  matter  of  the  cortex  presents  a  characteristic  foliated  appearance, 
from  its  arrangement  in  a  series  of  laminne,  due  to  the  division  of  the  centnd  white 
substance  into  a  series  of  plates  which  divide  and  subdivide  anrl  are  cappe<l  with 
gray  matter.  This  arrungciaeni  gives  to  the  tut  surface  of  the  organ  a  foli- 
ated appearance,  to  which  the  name  arbor  vUee  has  been  applie«l  (Fig.  480).  This 
cortex  presents  a  remarkahh-  stnietiire  ronsistiug  of  two  distinct  layers — viz.  an 
external  gray  or  cellular  layer,  and  an  iiiierual  rust-colored  granular  layer.  Betw  een 
the  two,  or  rather  situateil  in  the  deejiest  part  of  the  gray  or  cellular  layer,  is  an 
incomplete  stratum  of  the  characteristic  cells  of  the  cerebellum,  the  ewpuseles  of 
Purkinjt'.  Extern.illv.  the  cortex  is  rnvered  l)y  pia  mater,  and  internally  is  the 
medullary  centre,  consisting  mainly  of  iit-rve-fibrt-s. 

The  external  ijray  or  eeutdttr  layer  (Fig.  481,  a)  consists  of  a  transparent  tissue, 
like  neuroglia,  containing  fibres  and  cells.  The  fibres  are  delicate  fibrillte  running 
at  right  angles  to  the  surface,  anrl  ir  :u!v  (,f  them  eonnecte<l  with  the  proces.ses  of 
the  large  nerve-cells  immediately  Inlow  ;  others  are  delicate  supporting  connective- 
lissue-like  fibres,  which  spread  out  into  a  broad  base  against  the  inner  surface  of  the 
pia  mater. 

Tlie  cell"'  are  granule-like  bftdies,  .«ome  very  small  and  probably  belonging  to 
the  neuroglia ;  otiuTs,  according  to  liockhart  Clarke,  connected  with  the  processes 
of  the  corpuscles  of  Purkinje,  which  lie  immediately  beneath. 

The  cor/>uscles  of  Purkinje  (Fig.  4><1,  h)  are  tlask-shapcnl  eell*  resting  in  the 
external  layer  against  the  rust-colored  internal  layer.    From  their  under  aar&ce  a 
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single  slender  process  arises,  which  passes  through  the  inner  laver  and  becoutes 
eorftinaous  with  the  sxial  cylinder  of  a  mednUated  nerve-fibre  m  the  medullary 

siihsfnnce  liencath.  From  tlic  other  extremity  two  iifriplicral  procemee  an-  ^riven 
oft',  which  branch  in  an  antler-like  manner  in  the  external  layer,  SOme  of  the  finer 
processes  becoming  connected  with  the  cells  in  this  layer. 

The  hm«r  or  nM6«e2ore<f  layer  (Fig. 
Fio.  481.  481.  ,  )  is  characterized  bv  containing 

multitudes  of  rrnmular-lookiiij:  Ixnlies 
imbedded  in  a  gelatinous  matrix.  They 
arc  minute  stellate  colls  consisting  of  a 
well-defined  inicleiis  witli  a  tliin  jtroto- 
pla.smic  enveh^pe.  Between  the  cells  is 
a  fine  nerve-network,  with  which  the 
proceases  of  the  cells  are  supposed  to  be 
continuous. 

2.  The  indqfendent  caitrtu  of  gray 
matter  io  the  oerebellam  are— (1)  the 
corput  denUUunty  (2)  the  roqf^tudti  of 
Stilling. 

The  corpus  dentatxun  or  ganglion 
of  the  eer^ttum  is  situated  a  litUe  to 

the  inner  side  of  the  centre  of  the  stem 
of  Avhite  matter.  It  consists  of  an  open 
bag  or  capsule  of  gray  matter,  the  section 
of  which  presents  a  gray  dentated  outline. 


VertiMl  SoctiOD  ihmiiffh  the  Gray  Mntt<  r  <>f  the  Mtimnn  r«Tebclliim  (in«initl1f4  HlMMlt  100  dUmpt^ri— KldB 
■nd  Knhle  fimith) :  n,  the  external  tiniy  ><t  o-lliilur  layer :  l>.  c-nrrwiole*  "f  PurklnJ*;  r.  Int^mitl  nmt-ooU»rwl 
(rrnrntlnr  Inyer :  rf.  whlti-  -iil Jinnee.  Two  )>niriclicil  rHnillnrii's  iin-  -i  i-n  nt  ihf  upjx-r  jwrt  pn<.>.iii2  Inl-i  ih«'  cniy 
niatiiT  from  tin-  pin  lualer.  Tlio  norvi'-ni'Unirk  has  itwn  oiuiit.  ii  m  tiu'  iHtyr  tltnirv  lor  the  wiko  oC  clfsr- 
nt.>«<.  n  Is  Mi'ii  ill  U,  which  ahow^t  one  uf  the  traiiirlinn-et-Iln  of  Purkiiiic  u-ith  It*  illrhot»iu<iii-.|)'  brancbrtl 
pmeeiMe^and  m  ptittlonof  tbewUnintnK  irmniilMr  nnd  rc'lliitar  Inven.  Nearer  the  lurfiuv  the  methe*  of  til* 
oervp-nMwnriE  beciMM  more  •lmiinii«<l,  u  if  they  were  stretched  out  In  «  directum  vertiol  Io  the  surlkoew 
At  the  Mirftoc,  iMwever,  Ouij  art  Ilk*  tboie  ben  leprHentMl,  bat  nutUer. 

open  at  it.s  anterior  part.  Tr  is  surrounded  l)y  white  fibres ;  white  fibres  are  also 
contained  in  it.s  intcriiu-.  wliieh  issu<'  fmin  it  to  join  tlie  superior  pefluneles.  Tlie 
roof-nuclei  of  Stilling  are  two  small  gray  masses  situated  at  the  anterior  end  of 
the  superior  vermiform  proceis  and  projecting  into  the  valve  of  Yieussens,  so  as  to 
assist  in  the  formation  of  the  roof  of  the  fourth  ventricle. 


FoDBTB  Vbntbiglb  (Fig.  441,  p.  666,  and  Figs.  475  and  476,  pp.  700  and  701). 

The  Iburth  ventriole,  or  ventricle  of  the  cerebellum,  is  the  space  between 
the  posterior  snr&ce  of  the  medulla  oblongata  and  pons  in  fimit  and  the  oerebdlum 
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behinfl.  It  lozmcrr'-  or  diainnn(l-«}i:»j>('<l ;  that  i-  to  <;iv.  it  is  enmposed  of  ^wo 
triangles,  with  their  luises  opposed  to  each  other.  The  lower  triangle  appears  to 
be  fonncd  by  the  divergence  of  the  posterior  pyramids  or  funiculi  gracile^  and 
the  restifmm  bodies  of  the  medulla  oblongata  on  either  side.  These  columns  page 
npwnnl  nii'l  outwnnl  at  an  acute  an^rl*"  to  the-  latr-ml  In 'ini •sphere?  of  th»'  fwlu-llum, 
leaving  bj  their  divergence  a  triangular  space  wbith  I'uiim  the  lower  half  ot  the 
foartb  ventride.  In  l&e  manner,  Uie  upper  triangle  appears  to  be  formed  by  the 
divergviir  0  of  die  superior  peduncles  (prooessus  e  eerebello  ad  testes)  of  the  oerebeU 
liim.  TlK"«e  crura  as  tbev  emerge  frmn  the  corpora  quadri;rpmin!i  are  in  contact  bv 
their  lateral  margins,  but  thcv  gradually  diverge,  passing  downward,  backward,  and 
outward,  to  reach  the  eerebellum,  thus  enelosing  a  triangular  space  which  forms  the 
upper  half  of  the  fourth  ventricle.  This  cavity  is  therefore  bounded  laterally  by 
the  prncc<:su5  e  eerebello  nd  testes  above,  and  by  the  diverging  restiform  bodies  and 
posterior  pyramids  below. 

It  presents  four  angles.  The  upper  angle  reaches  as  high  an  the  upper  border 
of  the  pons:  it  presents  the  lower  opening  of  the  aqueduct  r)f  Sylvius,  by  which 
tbi--  ventricle  communicates  with  the  third  ventricle.  The  lower  angle  is  on  a  level 
with  the  lower  border  of  the  olivary  body,  and  presents  a  minute  opening,  the  aper- 
ture of  the  central  canal  of  the  spinal  cord.  At  its  lateral  angles  the  fourth  ven- 
tricle is  extcnde<l  for  a  short  *Iist:iii<-c  hotwecn  the  mde  of  the  medulla  and  the  oere* 
helium,  where  these  two  structures  come  m  contact. 

The  roof  is  arched  and  is  formed  in  the  upper  triangle  by  the  valve  of  Vieussens 
— a  lamina  of  white  matter  streaked  with  gray  which  bridgcs'across  from  one  supe- 
rior |(cduncle  to  the  other.  Tlio  roof  of  the  loAvcr  half  is  fornicil  by  a  n-flfction  of 
pia  mater  passing  from  the  under  surti^ice  of  the  inferior  vermiform  process  of  the 
cerebellum  to  the  spinal  cord.  Above  this  is  the  inferior  vermiform  process  itself. 
This  pia-matral  covering  is  linetl  on  its  under  or  \  (  utricular  sui  fai  c  ]»y  a  layer  of 
epithelium  which  is  continuous  with  that  lining'  tli»>  siilt  s  and  base  of  the  cavity, 
and  is  perforated  by  a  hole,  the  foramen  of  JIaJendie,  by  which  the  cavity  of  the 
ventricle  commnnieates  with  the  subaraehnoidean  space. 

The  floor  is  formed  by  the  po«terior  surface  of  the  medulla  oblongata  and  pons. 
In  the  median  line  is  seen  a  fissure  whicli  jjraduallv  becoine^i  ohliterated  above  and 
termiuattis  below  at  the  lower  angle  of  the  ventricle.  From  the  resemblance  that 
there  is  in  the  diverging  lower  boundaries  of  the  space  and  the  central  fissure  to 
the  nib  of  a  writing-pen.  the  lower  triangle  has  been  naiue<l  the  cal'/min  scnptoriux. 
On  each  side  of  the  meilian  fissure  are  two  spindlc-sha|)ed  longitudinal  eminences, 
the  foftcit'uU  ti  rett  a ;  they  extend  the  entire  length  of  the  floor,  being  indistinct 
below  and  of  a  grayish  color,  but  well  marked  and  whiter  above.  Eacli  eminence 
consists  of  fihre^  di'rivL'il  from  the  laternl  trart.  rr=tiforni  h)>nly.  aii'l  posterior  pyr- 
amid, which  ascend  to  the  cerebrum.  External  to  this  eminence  there  is  a  slight 
groove  which  terminates  below  in  a  little  fossa,  called  the  fovea  posterior,  and  in 
the  same  groove.  op|K)site  the  widest  part  of  the  ventricle,  there  is  a  second  depres- 
sion or  fossa,  called  the  fovea  anti-r!<,r.  Ah^ivo  the  anterior  fosprt  and  external  to 
the  faiiciculi  teretes  iii  a  small  eminence  of  dark  gray  substance  which  presento  a 
bluish  tint  through  the  thin  stratum  covering  it ;  this  is  called  the  loeuM  earuhua; 
and  a  thin  streak  of  the  same  color,  continued  up  from  this  on  either  side  of  the 
f:t-!ri.  uli  tert  fe-  :\<  far  a«  the  top  of  the  ventricle,  is  called  the  frrn/'ir  v>f>hi<',<a.  The 
lower  pan  of  the  Hoor  of  the  ventricle  is  crossed  by  several  while  transverse  lines, 
Unete  tramvetw;  they  emerge  from  the  posterior  median  fissure;  some  enter  the 
crus  cerebelli.  others  enti-r  the  roots  of  origin  of  the  auditory  nerve,  whilst  some 
pass  upward  and  outward  on  the  flfw  of  the  ventricle. 

In  addition  to  the  object.s  above  mentioned  there  are  to  be  seen  on  the  floor  of 
the  fourth  ventricle  several  little  elevations  or  eminences  which  correspond  to  the 
nuclei  of  origin  of  some  of  the  cranial  nerves,  wliii  li.  as  h<  fore  mentioned,  arise 
from  special  collections  of  ganglion-cells  in  the  gray  matter  of  the  floor  of  this  cav- 
ity. One  of  these  eminences  is  to  be  seen  on  either  side  of  the  middle  line,  close 
to  the  inferior  angle  of  the  space ;  tfab  marks  the  nucleus  of  origin  of  the  hypo- 
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glomxl  and  spinal  accossorv  nerve.  In  front  and  external  to  this,  and  just  behind 
the  fovea  posterior,  in  a  second  eminence,  which  marks  the  nuclei  of  the  pncumo* 
gastric  and  glosso-pharyngeal  nerves,  the  lower  part  of  the  elevation  corresponding 
to  tlio  root«  of  «iriL:Iii  of  ilu-  ptu»umoi;a«tric :  the  upi)er  part  to  tlmt  of  the  glosso- 
pharjugeal.  In  front  of  the  fovea  posterior  and  in  a  line  with  the  preceding 
elevation  is  a  third,  which  marks  the  position  of  the  nucleus  of  the  anditoiy 
nerve.  Finally,  in  the  upper  part  of  the  space  clothe  behind  the  fovea  anterior 
a  rounded  elevation  which  denotes  the  common  nndeus  of  the  abducent  and  facial 
nerves. 

The  Hnmff  mmhrane  of  the  fenrth  ventricle  is  continuous  with  that  of  the 
third  throuijh  the  uque<luct  of  Sylvius,  and  its  cavity  communicates  below  with 
the  subarachnoid  space  of  tlic  brain  and  cord  throujrb  rtn  npertnrc  in  the  layer  of 
pia  mater  extending  between  the  cerebellum  and  ine<lulla  oblongata.  Laterally, 
this  membrane  is  reflected  outward  a  short  distance  between  the  cerebellum  and 
medulla. 

The  choroi'ft  phruftea  of  the  fourth  ventricle  nro  two  in  number:  they  are 
delicate  vascular  fringes  which  project  into  the  ventricle  on  each  side,  pai5i*iug 
from  the  point  of  the  inferior  vermObnn  process  to  the  outer  margin  of  the  resti* 

form  bodies. 

The  ffrat/  matter  in  the  floor  of  the  ventricle  consists  of  a  tcderably  thick 
stratum  continuous  below  with  the  prray  commissure  of  the  cord,  and  extending 
upas  high  as  the  aqneduct  c^f  Sylvius,  and,  in  addition,  of  .4oroe  special  de|>osits 
connected  with  the  roots  of  origin  of  certain  nerves  which  have  already  been 
referred  to. 
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THE  Cranial  Nerves  arise  from  some  part  of  the  cerebro-spiuul  centre,  un<l  are 
transniittr<l  tiirou;:!!  i'lnuninii  in  the  baae  of  t)u-  craniuii].  They  have  been 
namcf]  ],y  Willi.-,  numerically,  according  to  the  onler  in  which  tlicv  |ia-s  out  of  the 
bane  of  the  brain.  Other  uaines  are  also  given  to  them,  derived  trom  the  part^i  to 
wbieh  thej  are  distrtbnted  from  their  fonctious.  Taken  in  their  order,  from 
before  backward,  they  are  as  follows: 


Ist,  Olfactory. 

Optic. 
3d,   Jfotor  oculL 
4th.  Pathetic. 

5th,  Trifacial  (Trigeminus). 
6tb,  Abdnoens. 


7*k  J  Facial  (I'ortio  dura). 

\  Auditory  (Portio  mollis). 
lo8»o-phary  ngeal . 
Pnenmojrastric  (Par  vagum). 
^  spinal  Accessory. 

9til,  HYp0<;l0B8al. 


f  Gl 
8dk,  ^  Pr 


It  will  be  seen,  however,  that  this  arrangement  is  ftomewhat  defective ;  that,  in  fact, 
two  entirely  separate  and  distinct  nerves,  the  facial  and  auditory,  are  classed  together 
as  the  seventh  pair ;  and  that  three  nerves,  the  gloswo-pharv iijfeal,  pneumogastric, 
and  spinal  nrro^sory.  rjre  included  in  the  eightli  f>air.  'i'his  lias  iniluccil  Sbra- 
murring  to  alter  the  numerical  arrangement  tsouewhat.  lie  considers  the  seventh 
pair  as  consisting  of  two  nerres,  which  he  enumerates  as  soTenth  and  eighth  respect- 
ively, and  the  eighth  pair  as  conni.sting  of  three  distinct  nerves,  w  hich  he  names  the 
ninth,  tenth,  and  <  leventh,  while  the  last,  or  ninth  nerve  of  Willis,  he  calls  the 
twelfth  cranial  nerve. 

The  following  table  will  show  the  respective  arrangements : 

WlUta. 

First  pair. 
Second 

Third 
Fourth 
Fifth 
Sixth 

Sevendi 


S&nuuurring. 

Olfoctory, 

First 

pair. 

Optic, 

Second 

Motor  oculi, 

Thir<i 

>( 

Pathetic, 
Trifoeiat, 

Fourth 

•« 

Fifth 

(( 

A^'du(•ons, 

Sixth 

Facial  (Portio  duni). 

Seventh 

Auditory  (Portio  mollis), 

Eighth 

M 

(tlosso-pharyngeal. 

Ninth 

*{ 

l*neuniog'a.'<tnc. 

Tenth 

Spinal  Accessory, 
Hypoglossal, 

Eleventh 
Twelfth 

«  « 

ti 
(I 
(I 

ti 


Eighth 


»4 


Xinth  ** 


Tliorc  can  be  no  doubt  thnt  the  atrangement  of  Sommerrinjr  is  tlir  iH-tter  of  the 
two,  and  it  is  gradually  being  adopted  by  anatomical  writers  of  the  present  day.  It 
has  been  thought  better,  therefore,  to  alter  the  plan  that  has  hitherto  been  adopted 
in  this  work,  and  to  adopt  the  nomenclature  of  Sbmmerring.  [The  little  braodt 
of  the  hyj)oglos.Ha1  nerve  descending  on  tlic  '•lu  atli  of  tlie  carntia  artery,  however, 
still  retains  its  old  name,  the  rainim  di'tie«'itdeits  noni  (descending  branch  of  the 
ninth),  though  really  a  brancb  of  the  twelfth  nerve. 

Tho  cranial  nerves  may  be  subdivided  into  four  gmups.  accortling  to  the  pecu- 
liar function  possessed  by  each — viz.  nerves  of  special  sense,  nerves  of  common 
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=:cn>ation,  nerves  of  motion,  and  mixed  nerves.    These  gronpe  may  be  thus 

arrauged : 

Nerves  of  Special  Sense.  Nerven  of  Motion. 

Olfactory.  Motor  oculi. 

Optic.  Pathetic. 
Auditory.  Part  of  third  division  of  fifth. 

Pnrt  i»f  ixlosjio-pharvngeal.  Abducens. 
Lingual  or  gustatory  branch  of  fifth.  Facial. 

Hjpoglowal. 

NerveB  of  Common  Sensation.  Mixed  Nerve: 

Fifth  (greater  portion).  Pneumogastric. 
Part  of  glosBo-pharyngeftl.  Spinal  acoerooiy. 

All  the  cranial  nerves  are  connected  to  mma  part  of  the  surface  of  the  brain. 

This  is  trrmctl  thoir  nHprrfirial  or  appnrf^nt  oTif/in.  But  their  filtrr?  may.  in  all 
caset^  be  traced  deeply  into  the  substance  of  the  organ.  This  part  is  called  their 
deep  or  re«U  origin.^ 


(Fig.  466,  p.  688). 

Tlio  first  or  Olfactory  Nerve,  the  spoeial  norve  of  the  son'se  of  snioll.  is  in 
reality  a  slender  process  of  brain-substance  extending  forv^ard  on  the  under  surface 
of  the  frontal  lobe  and  terminating  in  a  bulbous  extremity,  from  which  the  oliao- 
toiy  nerves  are  ^v^  off.    The  process  arises  by  three  roots. 

The  crterfhtly  or  long,  root  is  a  narrow,  white,  medullary  band  which  passes  out- 
ward across  the  fissure  of  Sylvius  into  the  substance  of  the  island  of  lieil.  Ita 
deep  origin  has  been  traced  to  the  nudeus  of  gray  matter  in  the  temporo-sphenoidal 
lobe  in  front  of  the  pes  hippocampi. 

The  micMIf,  or^wv.  mof  nrie«'H  from  n  pnpillii  of  frmy  matter  (carnnntla  mam- 
miliaria)  imbedded  in  the  anterior  lobe,  it  contains  white  fibres  in  its  interior 
which  are  connected  with  the  corpus  striatum. 

The  infi-rnai,  or  short,  root  is  composed  of  white  fibres  which  arise  from  the 
inner  and  back  part  of  tho  niitfrior  lobe,  being  connected,  according  to  Foville, 
with  the  longitudinal  fibres  of  the  gyrus  fornicatus. 

These  three  roots  unite  and  form  a  flat  band*  narrower  in  the  middle  than  at 
either  extremity,  and  of  a  somewhat  prismoirl  fdim  <  ni  ticm.  It  is  soft  in  te.xture, 
and  contains  a  considerable  amount  of  gray  matter  in  its  substance.  As  it  pa^sos 
forward  it  is  contained  in  a  deep  sulcus  between  two  convolutions  lying  on  the 
under  surface  of  the  anterior  lobe,  on  either  side  of  the  longitudinal  fissure,  and  is 
retainf'i  in  jmsition  by  tlu'  nrai  liiiui.l  nioiii1>raiK'  uliirli  cover*;  it.  On  reaching  the 
cribriform  plate  of  the  ethmoid  bone  it  expands  into  an  oblong  mass  of  gray  brain- 
substance,  the  offaetciy  bulb.  From  the  under  part  of  this^bulb  are  given  off 
numerous  filaments,  about  (wcKty  in  number,  which  pass  through  the  cribriform 
fnrnmiiia  and  are  distrihnfed  to  the  ninooo??  membrane  of  the  nose.  Each  fihament 
i.s  surrounded  by  a  tubular  prolongation  from  the  dura  mater  and  pia  mater,  the 
former  being  lost  on  the  periosteum  lining  the  nose ;  the  latter,  in  the  neurilemma 
of  the  nerve.  The  filaments,  as  they  enter  the  narcs,  are  divisible  into  three 
«rronp«  :  an  inner  gmnp.  larircr  than  those  on  the  outer  wall,  spread  out  nver  the 
upptT  third  of  the  srpluiii  :  a  niiiiiilc  !^*"t,  confiniMl  to  the  rnuf  nf  the  im-i' :  ainl  nn 

'  Tlie  (feep  origin,  or  point  oi'  ronncTiion.  oi  tli<*  cranial  nerves  with  the  brain  i>  "till,  in  mmtv 
inNlances,  a  mativr  of  tintvrtninty.  It  «i>nis  iiri>l>itl)le  that  each  of  theitl  nrUes  frnm  wirtie  Mpeciiil 
centre  of  gray  nmltt-r.  termed  a  mtcleug:  at  bII  eventii,  many  nf  them  GUI  be  tmced  to  mwh  special 
niii-iei,  through  which.  n<>  doubt,  they  are  ronneeted  with  Mber  fNirUoinof  the  cerebral  tn»M  || 
baa  been  thoupbl  advisable  in  the  text  t<»  prfve  onW  the  rnnst  modern  views  as  lo  the  deep  origin  «( 
,  theae  nerves.  witlHiut  bnnleninK  the  indent's  mind  with  all  the  diflerent  npiniono  "'f  anatotniiiU 
Whl^  have  at  various  liim-^  !>(->-n  '-el  Th-iIj  in  ii-i.viril  111  tlir  |'!;n  i  tViiiii  «li*H  li  i1h->c  ru  rv»-'  t;iUi*  llivir 

origin.  For  theae  recent  views  the  Ldilor,  as  Htaivd  in  a  toruicr  edition,  ia  indebted  Im  the  late  lir. 
Loclibart  Clarke 
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outer  set,  which  are  distributed  over  the  superior  and  middle  turbinated  bones  and 

the  surface  of  the  ethmoid  in  front  of  them.  As  the  filaments  descend  they  unite 
ill  a  plexiform  network,  and  are  believed  b^'  most  observers  to  terminate  in  the  cell* 
nf  SehuUse. 

The  olfactory  differs  in  structure  from  other  nerves  in  containinrr  ;rray  matter  in 
its  interior  and  being  soft  and  pulpy  in  consititence.  Its  tihiments  are  lielicient  in 
the  white  substance  of  Schwann,  and  consist  of  axis-cylinders  with  a  distinct  nucleated 
sheath,  in  whidi  tha«  are,  however,  fewer  nuclei  than  in  ordinary  non>medullated 
fibres. 

Sboond  Nhbw. 

The  second  or  Optio  Nerve,  the  special  nerve  of  the  sense  of  sight,  is  distrib- 
uted exclusively  to  the  eyoltall.  The  nerves  of  opposite  sides  are  connected  together 
at  the  commissure,  and  from  the  back  of  the 
oommisBure  they  may  be  traced  to  the  brain 
under  the  name  of  the  optic  tracts. 

The  optic  tract  at  its  connection  vith  the 
brain  is  divided  into  two  l>ands.  One  of  these 
arises  from  the  stratum  optician  of  the  corpora 
(|iia(lri'j'<'iiii!ia.  emerfrcs  firim  tlii^  body  as  the 
anterior  brachium,  and  pa^^cs  between  the  inner 
and  outer  geniculate  bodies;  the  other  arises 
from  the  optic  thalamus  and  passes  throu^rh  the 
Inner  ;:eniculat(>  bmly,  from  which  it  derives 
fibres,  and  joins  with  the  other  band  to  form 
the  tract.  From  this  origin  the  tract  winds 
obliquely  across  the  under  surface,  of  the  cms 
cerebri  in  the  form  of  a  jlattenc-d  hand  destitute 
of  neurilemma,  and  is  attached  to  tlie  crus  by 
its  anterior  margin.  It  then  assumes  a  cylin- 
drical  form,  and  as  it  passes  forward  is  connected 
with  the  tuber  cinereum  and  lamina  cinerca, 
from  both  of  which  it  receives  fibres.  It  finally 
joins  with  the  tract  of  the  opposite  ude  to  form  the  optie 

The  commiasurfi  or  ^■^UMina,  somewhat  quadrilateral  in  form,  rests  upon  the  optic 
gnxjvc  of  tlie  sjtlionoid  bone,  being  bounded  above  by  the  lamina  cinerea,  behind  by 
the  tuber  cinereum,  on  either  side  by  the  anterior  perfo- 
rated space.  Within  the  commissure  the  optic  nerves  of 
the  two  sides  unileriio  a  partial  decussation.  The  fibres 
which  fonn  the  inner  margin  of  each  tract  are  continued 
across  from  one  to  the  other  side  of  the  brain,  and  have 
no  connection  with  the  optic  nerves.  These  may  be 
r^arded  as  commi.'isund  fibres  (i)ifrn'irihnii)  between 
the  thalami  of  opposite  sides.  Some  fibres  are  continued 
across  the  anterior  border  of  the  chiasma,  and  connect 
the  optic  nerves  of  the  two  sides,  having  no  relation  with  the  optic  tracts.'  They 
may  be  regarded  as  commi.ssural  fibres  between  the  two  retimn  ( hifi-rrrfimil  fi/ouit). 
The  outer  fibres  of  each  tract  are  continued  into  the  optic  nerve  of  the  same  side. 
The  central  fibres  of  each  tract  are  continued  into  the  optic  nerve  of  the  opj^osite 
side,  decussating  in  the  commissure  with  similar  fibrss  of  the  opposite  tract. - 

The  i>f)h'r  fti-ri'rs  ari«e  from  the  fore  part  of  the  commissure,  and,  diver<riii<:  from 
one  another,  become  rountied  in  form  and  firm  in  texture,  and  are  enclosed  in  a 
sheath  derived  from  the  arachnoid.    As  each  nerve  pa.<«ses  dirongh  the  correspond- 


The  OpUc  Menrei  and  Optic  TnvUb 
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Coune  of  Hic  Fibn»  lit  the  Optic 
CommUvure. 


'  Till"  pr«ieii<iL'  ot  llietH-  ti!ir».>s  liiis  ln't-n  doubted  by  soim-  ulisf rvt- r?*,  Imt  tlicy  Imvt'  Int'ti  recently 
■Asort*-*!  to  exist  by  Stilling. 

*  A  lipecimen  of  oongenitai  »beeiioe  of  the  optic  oonuniwure  i«  to  be  foaod  in  the  museum  of  the 
WsaODiaMOT  Hospital. 
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ing  optic  foramen  it  rcreive.<<  a  sheath  from  the  dura  mater,  and  as  it  enters  the  orbit 

this  slioatli  siiltdividiM  intu  two  layers,  one  of  which  hocoines  contiimntis  with  the 
periosteum  of  the  orbit;  the  other  forms  a  sheath  for  the  nerve  ami  hurnuinils  it  a& 
nr  as  the  sclerotic.  The  nenre  passes  through  the  cavitj  of  the  orbit,  pierces  the 
sclerotic  unci  ciioroiil  coats  at  the  l>ack  part  of  the  eyeball  n  little  to  the  nasal  side 
of  its  centre,  and  expands  into  tlie  retina.  Arnold  descrilx's  a  communication 
between  the  optic  nerve  in  the  »)rbit  and  the  ascending  branches  of  Meckel  j* 
ganglion.  A  small  artery,  the  arteria  centrali*  retina^  perforates  the  optic  nerve 
a  little  behind  the  ;xlohe.  and  runs  along  its  interior  in  a  tubular  canal  of  fibrous 
tissue.  It  supplies  the  inner  surfjice  of  ilie  retina  and  is  aceompanieJ  by  corre- 
sponding veins.  [For  the  exact  connection  between  the  optic  nerve  and  the  retina 
see  the  description  of  the  Eje.] 


Tbibd  Nbbtb  (Figs.  484, 485). 

The  third  or  Motor  oouli  Nerve  supplies  all  the  muscles  of  the  orbit  except 
the  Snperior  oblique  and  External  rectos;  it  also  sends  motor  filaments  to  the  iris 

and  the  ciliary  muscle.    It  is  a 
Fio.484.  rather  large  nerve,  of  ronnded 

Ibrm  and  firm  texture,  having  its 
apparent  origin  fmm  the  inner 
surtace  of  the  crus  cerebri  imme- 
diately in  front  of  the  pons  Varolii. 

The  <h  rjt  orifft'n  may  be  traced 
throiiLrli  till'  locus  nigcr  and  teg- 
mentum of  the  crus  t<»  a  nucleus 
situated  on  either  side  of  the  me- 
dian line  in  the  floor  of  the  atpu^- 
<Iuct  of  Sylvius,  beneatli  the  cor- 
pora (juadrigomina.  On  cmer;:in^ 
from  the  bniin  the  nerve  is  invested 
with  a  .-Iit  atli  of  |»ia  mater  and  en- 
closed in  a  prolongation  from  the 
arachnoid.  It  then  pierces  the  dura 
mater  below  and  external  to  the 

posterior  cliimid  i>ro<*esx.  |in-;>;irig 
between  the  two  pj*ucesses  frun»  the 
free  and  attached  borders  of  the 
tentorium,  which  arc  prolonged 
fonvanl  to  be  connci  tcd  with  the 
anterior  and  posterior  dinuid  pn> 
cewes  of  the  sphenoid  bone.  It 
passes  along  the  outer  wall  of  the 
cavernous  sinus,  altove  the  other 
orbital  nerves,  receiving  in  its 
course  one  or  two  filaments  firom 
the  <'avernous  plexus  of  the  sym- 
piithetic.  it  then  divides  into  two 
branches,  which  enter  the  orbit 
through  the  sphenoidal  fissure  be- 
tween the  two  hcad<  of  the  Kxtei  iial  rectus  muscle  <  hi  pM-siuL:  tbroiiL'b  the  fi-v«ure 
the  nerve  is  placed  below  the  fourtli  and. the  frontal  an<l  lachrvmal  branches  of  the 
ophthalmic  nerve,  and  has.  passing  between  its  two  divisions,  the  nasal  n^e. 

The  )<ii/irri<>i'  diemon,  the  smaller,  passes  inward  over  the  optic  nerve,  and  sup- 
plies the  Su|»crior  rectus  and  T.evator  pali)ebne.  It  occasionally  communicates  with 
the  ijangl ionic  branch  of  the  nastl  nerve. 

The  //' /trior  divinoH,  the  larger,  divides  into  three  branches.  One  passes  benenth 
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the  optic  nerve  to  the  Internal  rectus,  another  to  the  Inferior  recttis,  and  the  tliinl, 
the  larjie^t  of  the  three,  ptu^j'er*  forward  between  the  Iiiffrior  anil  External  n  rti  ti-> 
the  inferior  oblicjue.  From  the  latter  a  short  thick  branch  is  given  off  to  the  lower 
part  of  the  lenticular  ganglion,  vhich  forms  its  inferior  root  and  gives  one  or  two 
Klanunits  to  the  Inferior  rectus.  All  these  branches  enter  the  muscles  on  their  ocu- 
lar ifurface. 

Fourth  Nbbvb  (Fig.  484). 

Tin-  fourth  or  Pathetic  Nerve  {trochlear),  the  smallest  of  the  cranial  nerves, 
!«up|)lies  the  Superior  ol>lii(ue  muscle,  lisi,  appnrt'ut  <>r\</n\.  n\  the  ha.se  of  thf  Itrnin. 
is  on  the  outer  side  of  the  crus  cerebri,  just  in  liuut  of  the  pons  Varolii,  but  the 
fibres  can  be  traced  backward  behind  the  corpora  quadrigemina  to  the  valve  of 
Vieussi'iis.  on  the  upper  .surface  of  the  two  nerve.s  are  connected  by  n  tr:ins- 

verse  band  of  fibres,  foimiug  a  partial  decu.s8ation.  Its  deep  origin  may  be  traced 
to  a  nucleus  in  the  floor  of  the  aqueduct  of  Sylvius  immediately  below  that  t>f  the 
third  nerve.  The  nerve  wimU  round  the  outer  side  of  the  cru.s  cen  liri  ininnMluitclj 
above  the  pons  Varolii,  pierces  the  dura  mater  in  the  freo  border  of  tiic  tcntDi  iiim 
cerebelli  near  the  posterior  clinoid  process,  above  the  oval  opening  for  the  fifth 
nerve,  and  passes  forward  through  tne  outer  wall  of  the  cavernous  sinus  between 
the  third  and  the  ophthalmic  division  <»f  the  fifth.  It  crosses  the  third  nerve 
aiul  enters  tlip  orbit  through  the  splioiioiiljil  fi?«nre.  It  now  bcconic^  tlu'  highest 
of  all  the  nerves,  lying  at  the  inner  extremity  of  the  fis.iure  internal  to  the  frontal 
nerve.  In  the  orbit  it  passes  inward  above  the  origin  of  the  Levator  palp)>r», 
and  finally  enters  the  orbital  sui&oe'  of  the  Superior  oblique  muscle. 

In  the  out»  r  wall  of  the  cavernous  sinus  this  nerve  receives  some  filnments 
from  the  cavernous  j)iexu8  of  the  sympathetic.  It  is  not  unfrequently  blended 
with  the  ophthalmic  division  of  Uie  fifths  and  occasionally  gives  off  a  oranch  to 
a.>*sist  in  the  formation  of  the  lachrymal  nerve.  It  also  t:ivrs  off  a  recurrent 
bmnch,  which  na-scs  backward  between  the  layers  of  the  tciitonun),  dividing 
into  two  or  three  lilanieuUi  which  may  be  traced  aa  far  back  as  the  wall  of  the 
lateral  sinus. 

Fifth  Nbbvb. 

The  fifth  or  Trifttcial  Nerve  {truii mlmis)  Is  the  laru'c-;!,  cranial  nerve,  and 
rc-^einbles  a  spinal  nerve  in  several  [>;irticular>  :  it  arises  l>v  tA\o  rnnt«  ;  of  these  the 
anterior  is  the  smaller  and  is  tiie  motor  root,  tlie  posterior  the  larger  and  sensory. 
Moreover,  like  the  spinal  nerves,  the  posterior  or  sensory  root  has  a  ganglion  devel- 
<»peil  Upon  it.  The  fiiiK  tioiis  of  this  nerve  are  various.  It  is  a  nerve  of  common 
sensatifin  ami  of  motion,  and  perhap.s  to  a  certain  extent  of  special  sense.  It  is 
the  great  sensitive  nerve  of  the  head  and  face,  the  motor  nerve  of  the  muscles  of 
mastication,  and  its  lingual  branch  is  poBfiil  l  v  one  of  the  nerves  of  the  special  sense 
of  fa-'te.  It  arises  by  two  root.s — a  posterior  larfjrr  or  ^etisorv,  and  ati  nnterif»r 
smaller  or  motor  root.  Its  nuperjicial  origin  is  from  the  side  of  the  pons  Varolii, 
a  little  nearer  to  the  upper  than  the  lower  border.  The  smaller  root  consiitts  of 
three  or  four  bundles ;  in  the  larger  the  bundles  are  more  numerous,  varying  in 
nutiili>  r  frojti  sfventy  to  a  hundred;  the  two  roots  are  separated  fmrn  one  another 
by  a  few  of  the  trauavcrse  fibres  «»f  the  pons.  The  large  root  ol  the  fifth  or  tri- 
geminal arises  chiefly  firom  the  gray  tubercle  of  Rolando  or  the  upper  expanded 
extremity  of  the  posterior  gray  horn  of  the  medidla  :  the  snmll  or  motor  root  arises 
from  tw-o  nia««e«i  of  lar'jer  nmlfipolar  cells  sifirated  on  flie  inner  side  Hn<l  cli  -e  to 
the  gray  tubercle,  and  intimately  connected  with  it.  The  two  roots  of  tlie  nerve 
pass  forward  through  an  oval  opening  in  the  dura  mater  on  the  superior  border  of 
the  petrous  iK)rtion  of  the  temponil  bone,  above  the  internal  ainlitory  meatus:  they 
then  run  l»  f«een  the  bone  anil  the  dura  mater  to  the  apex  of  the  petrous  porti«tn 
of  the  temp(»ral  bone,  where  ilie  fibres  of  the  sensory  root  form  a  large  semilunar 
ganglion  {Qa»9eria»)f  while  the  motor  root  passes  boieath  the  gunglion  without 
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having  any  connection  vith  it,  and  outside  the  cnniiim  joins  with  one  of  the  trunks 

derived  from  it. 

The  QwHHminn  or  flemiltmar  gaoglion*  is  lodged  in  »  depression  new  the  apex 

of  the  pL'trniijj  j)orti<)n  of  tlic  teiiiponil  bone.  It  is  of  somcwliut  crescentic  fonu. 
with  its  convexity  turned  forward.  Ita  upper  surface  is  intimately  adherent  to  the 
dura  mater.  Besides  the  small  or  motor  root  the  large  superficial  petrosal  nerve 
lies  underiu-atli  the  ganglion. 

Branches. — This  ganglion  receives  on  its  hinrr  side  filaments  from  the  carotid 
plexus  of  the  sympathetic,  and  from  it  some  minute  branches  are  given  off  to  the 
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Mervet  of  the  GrUt  and  Opbtlulmle  OAiq^aii  (tide  Ttow). 


tentorinm  oerebelli  and  the  dura  mater  in  the  middle  fiissa  of  the  cranium.  From 

its  anterior  border,  which  is  directc<l  forward  and  outward,  three  large  branches 
proceed — the  ophthalmic,  superior  waxilUiri/,  and  inferior  marilhirif.  The  ojih- 
thalmic  and  superior  maxillary  consist  exclusively  of  fibres  derived  from  the  larger 
root  and  ganglion,  and  are  solely  nerves  of  common  sensation.  The  third  division, 
or  inferior  niaxillarv,  is  composed  f)f  fibres  from  both  roots.  This,  therefore, 
strictly  speaking,  is  the  only  portion  of  the  fifth  nerve  which  can  be  said  to 
resemble  a  spinal  nerve. 

Opbtbalmio  Nbbvb  (Figs.  484, 485). 

The  OphtiialTnlo,  or  first  division  of  the  fifth,  is  a  sensory  nerve.    It  supplies 

the  eyeball,  the  lachrymal  gland,  the  mucous  liniii_'  if  tlie  eye  and  nasal  fossic,  and 
the  inteirmnent  and  muscb's  of  the  eyei»row,  foreliead,  ami  nose.  It  is  the  snialli*st 
of  the  three  divisions  of  the  fifth,  arising  from  the  upper  part  of  the  Gas-serian 
ganglion.  It  is  a  short,  flattened  band  abont  an  inch  in  length,  which  passee  for- 
ward along  the  outer  wall  of  the  cavernous  sinus  l»e1ow  tlie  other  nerves,  and  just 
before  entering  the  orbit  thnuigh  the  sphenoidal  fissure  divides  into  three  bran<"Ties, 
lachrymal^  frontal,  and  ntisal.  The  ophthalmic  nerve  is  joined  by  filameni^s  from 
the  cavernous  plexus  of  the  sympathetic,  communicates  with  the  third  and  mxth 

*  I  am  indehied  to  my  friend  Mr.  J.  ^fcTarthy  for  the  following  note:  "A  l^ennsw aasloBilsl, 
Baimund  Balthainr  Hineh  (1765),  was  the  fint  who  recoeniicd  the  gaoKlioaic  ntare  of  tfaeawdW 
ing  on  the  aeiwnry  root  of  the  6fth  nerve,  and  railed  it,  in  nonor  of  hu  otherwise  unknown  tcedier, 
Jon.  LiUir.  Gasser,  the  'jpinplion  ria-xferi.'  .Tuliiis  Cii^wrius,  whose  nnme  is  iriven  to  the  mii#<iilo- 
cntaneoiM  nerve  of  tlie  arm,  wa»  prufcMtor  at  Padua,  lo4d-1606."  (.See  Uyrth,  LfJirbuck  drr  Auaumitt 
^  805  and  p.  66.) 
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nerve,  nn<l  is  not  unfrequentlj  joined  with  the  fourth,  and  gives  off  recurrent  filar 
iTRnits  wit  id  I        between  the  layers  of  the  tentorium  along  with  a  braoch  from 
tlie  fourth  nerve. 
Its  branches  are  the 

Lttclirymal.  Frontal.  Nasal. 

The  Iischryinal  is  the  smallest  of  the  tiiree  branches  of  the  ophthalinic.  Not 
nnlrequently  it  arises  by  two  filaments,  one  from  the  ophthalmic,  the  other  from  the 
jfourth;  and  this  Swan  considers  to  1k»  its  usual  ((Uidition.  It  pas«^  forward  in  a 
separate  tube  of  durji  mater,  and  enters  the  orbit  through  the  narrowest  part  of  tlie 
sphenoidal  figure.  In  the  orbit  it  runa  along  the  upper  border  ot  the  External 
rectus  muscle  with  the  lachrymal  artery,  and  sends  off  a  recurrent  branch  which 
joins  the  orbital  brancli  of  the  superior  maxiUary  nerve  and  occasiinmlly  takes  the 
place  nf  the  tem})onil  branch  ot"  this  nerve,  which  is  then  abtient.  Within  tiie  lach- 
rymal gland  it  gives  off  several  filaments,  which  .»iupply  the  gland  and  the  conjunc- 
tiva. Finally,  it  pierces  the  palpebral  ligaments,  and  terminates  in  the  integument 
of  til'  iij  1  '  r  t  vclid,  joining  with  filaments  of  the      ial  nerve. 

The  Frontal  is  the  lai^est  division  of  the  ophthalmic,  and  may  be  regarded, 
both  from  its  size  and  direction,  as  the  continuation  of  the  nerve.  It  enters  the 
orbit  above  the  muscles,  through  the  highest  and  broadest  part  of  the  sphenoidal 
fissure,  and  runs  forwanl  alon^r  the  middle  line  between  tlie  Levatrir  ji:i1pt'l,r;e  and 
the  periosteum.  Midway  between  the  ape.x  and  the  base  of  the  orbit  it  divides  into 
two  branches,  supratrochlear  and  supraorbital. 

The  supratrorfih'or  hranch^  the  smaller  of  the  two,  passes  inward  above  the  pul- 
ley of  the  iSupcrinr  oMirpie  nnif»i*lp.  nnd  give;*  off  a  descending  filament  wlnrli  joins 
with  the  infratrochlear  branch  of  the  nasal  nerve.  It  then  escapes  from  the  orbit 
between  the  pulley  of  the  Superior  oblique  and  the  supraorbital  fonunen,  curves  up 
on  to  the  forehead  close  to  the  bone,  and  a-scends  beneath  tin-  ruimgator  superciLi 
and  Occipitn-frontalis  muscles^,  to  both  of  which  it  is  distributed;'  finally,  it  is  lost 
in  tlie  inte^uujent  of  the  forehead. 

The  Huprafithital  hraneh  passes  forward  throu|^  the  supraorbital  foramen,  and 
gives  off  in  this  situntli.ii  palpebral  filaments  to  the  upper  eyelid.  It  then  ascends 
upon  the  forehead,  and  terminates  in  muscular,  cutaneous,  and  j)ericratiial  hmnchea. 
The  muHcular  branches  supply  the  Corrugator  suj)ercilii,  Occipito-fron talis,  and  Orbic- 
ularis palpebrarum,  furnishing  these  muscles  with  common  s*  i nation  and  joining  in. 
the  subj'tanre  of  tlir  hitter  irnist-le  flie  facial  nerve.  TI  i  <  utinii  i,iiH  Irdiichr^, 
two  in  number,  an  inner  an«l  an  outer,  supply  the  integument  of  the  cranium  as  tar 
back  as  the  occiput.  They  are  at  first  situated  beneath  the  Occipito-fron talis,  the 
inner  branch  perforating  the  frontal  portion  of  the  muscle,  the  outer  branch  it.<  ton- 
diiioit?<  a|)oneurosis.  Tlio  prrirraniol  hr'UfhiR  are  rli^lrihnted  to  the  peiieiaiiiiiin 
over  the  frontal  and  parietal  bones.  They  are  derived  from  the  cutaneous  branches 
whilst  befienth  the  muscle. 

Th«  N  I  S  il  Nerve  is  intennediate  in  size  between  the  frontal  and  lachrymal,  and 
more  deeply  placed  tliaii  tlie  rttlier  liraiiche^  of  the  ophthalmic.  It  enters  flie  orbit 
between  the  two  heads  ot  the  External  re<  tus,  and  passes  obliquely  inward  across 
the  optic  nerve,  beneath  the  Levator  palpebne  and  Superior  rectus  muscles,  to  the 
inner  wall  of  the  orbit,  where  it  enters  the  antmor  ethmoidal  foramen,  inmu-diately 
below  the  Superior  ol/liipie.  It  then  enter*  the  cavity  of  the  craniuiu.  traverses  a 
shallow  groove  on  the  front  ol"  the  cnbrilbrm  plate  of  the  etlmioid  bone,  and  passes 
down,  through  the  slit  by  the  side  of  the  crista  galli,  into  the  nose,  where  it  divides 
into  two  branches,  an  intenial  and  an  external.  The  internai  branch  supplies  the 
mucous  membrane  near  the  fore  part  of  the  septum  of  the  nose.  The  external 
branch  descends  in  a  groove  on  the  inner  surface  of  the  nasal  bone,  and  sup])lies  a 
few  filaments  to  the  mucous  membrane  covering  the  fore  part  of  the  outer  wall  of 

'  The  Atndent  sbouKl  rcinpml)er  tliat  the  first  twi>  (livisioiis  of  the  fifth  nerve  are  parel.v  misury, 
and  that  in  the  text,  when  hraachea  are  tlescribed  from  these  two  diTuiuns  m  enppljing  nuedes,  it  m 
oaljr  with  setutition,  and  that  these  nerves  are  Bot  their  true  motor  aupplj. 
H 
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the  naros  as  far  as  the  iiifci  ior  spoiiiry  Imnc  ;  it  then  leaves  the  cavity  of  the  nose 
between  the  lower  border  of  the  ujls;i1  bone  and  the  upper  lateral  cartilage  of  thtt 
noee,  and,  passing  down  beneiith  the  Corapres«)r  nasi,  supplies  the  integument  of 
the  ala  and  the  tip  of  the  nose,  joininj;  with  the  facial  nerve. 

The  branches  of  the  nasal  nerve  are  the  ganglionky  ciliary^  and  inj'ratroehiear. 


Hid  nenrp. 


Itetal  nerve.. 


Inferior  dcBMl 


Cillery  nervee. 

Iju;hr]nnelncm. 
Pruiiinl  nerre. 
Niui«I  nerve, 
t irtiitiil  nenrc. 
lafnwrbitelocrve. 


DrnMbnndiee. 


OtOangUun  of  (t 

C.  Cfliary  KaiiKUoii. 


O,  Olic  K»n)rlic>n. 
BM.  Kul>muxillury  );iin);Uon 


I,nnitortipiithiiimi<-ciivUionafllfkb|ieerin(tbmigh 

the  sphoiiutdal  liaaure. 
n,  Second  ur  niperior  maxUtnry  dlrlitonof  Sftb 


Lingual  nem. 
Deniel  brencbea 

McliUl  liiTVf. 
Mylo-b)'<>i«l  iicrre. 

Diegism  of  the  Fifth  Nerve  end  its  Chinslia. 

d,  AuriculiMpmp-iml  ntTve. 

«,  Greater  (or  laiv<'<  «iip«Tflriul  petroael  nerve,  wfakn. 
after  it  i.H  joini'd  by  the  Kj-mpatheiic  branch 
from  the  cHmtwl  tH-coiiie*  the  Vidian 

(I-  and  K(ws  to  the  Kangliuii  of  Meckel  (U  . 
^Le«s.^r  <r.r  tmiall)  MiperflcieT petlMAl  goinc  to  Itae 
otic  ganglion  (0>. 


Inir  tbrnttfth  tbe  fctranicn  rotandom. 
m, Thin)  nr  inferlnr  maxilUnr  dlvMon  of  flfth  (oon- 
tuliilni;  all  the  motor  root)  peMliic  tbroofli  the 

forninvn  i>vaU\ 

 Miitor  rM  .i-  .f  ilii^  trniKrlin 

 SniNi.ry  ni"it,i  itf  iliu  ganglia. 

.<yiiipntli)-tlc  roots  of  tbei 


A  ACbonU  tympuil  nerve  golnc  to  Join  the  InfMar 
dental,  and  thence  to  the  snbmezllwrr  Renc^ 

lion  I"*  Ml. 

A»Bran<  h  "f  Jarnlnion'n  ntT\-«'   til  -plinrynp-nli. 

wliif  )i  loins  till-  Ifsver  Mipvrfirial  pciniial  nerve, 
in,  Mnscnl  ir  t>rjtiii'lios  to  muKiM  of  nuHtknttOtt. 
»,  Na^o-iMtlatiuc  nerve. 

p.  rulatine  nerves,  ilw  anterior  ueehnnoitng  with 


the  naeo-peletlne. 

r.  Vidian  nerve. 


a,  tiphcno-iwiiKtiii.'  nerves. 

b,  Ptwterlor  dental  iier\'e. 
e,  Anterior  denial  nerve. 

The  three  foramina  of  exit  of  the  fifth  nerve  on  the  Awe  are  iiHUoated  by  small  circles  uo  the  ftontsl,  inft*' 
oiMtal,  and  mental  nerves.— W.  W.  K.)  . 


The  ganfflionie  is  a  slender  braiiGh,  about  half  an  inch  in  length,  whidi  nsuallj 

arises  from  the  na.sal  between  the  tWO  heads  of  the  External  ICCtOS.    It  paSMS  fo/t- 

ward  on  the  outer  side  of  tin-  optic  norvf.  and  enters  the  superior  and  posterior  anjrlc 
of  the  ciliary  ganglion,  forming  its  superior  or  long  root.  It  is  Hometiraes  joine«l  by 
a  filament  from  the  cavernous  plexus  of  the  sympathetic  or  from  the  superior  division 
of  the  third  nerve.  ) 

The  Io»(i  riUniy  tirm'ff,  two  <»r  thn-e  in  nuntber.  are  ^iven  off'  from  the  na.'<al  as 
it  eros.ses  the  optic  nerve.  They  join  the  .short  ciliary  nerves  from  the  ciliary  gang> 
lion,  pierce  the  posterior  purt  of  the  sderotic,  and,  running  forward  between  it  and 
the  choroid,  are  distributed  to  the  ciliary  mu.scle  and  iris. 

The  infnid-itt'hlenr  branch  is  fjiven  off'  just  .18  the  na>sal  nerve  passes  through  the 
anterior  ethmoidal  foramen.  It  runs  fomvanl  along  the  upper  border  of  the  Internal 
rectus,  and  is  joined  beneuth  the  pulley  of  the  Superior  obli<|ue  by  a  filament  from 
the  su])ratroclil»:ir  nerve.  It  tbon  pas.xes  to  the  inner  ;iOL'b'  of  the  eye.  mik!  >u[)plies 
the  integument  of  the  cvelidji  and  aide  of  the  nose,  the  coujuuctiva,  lachrymal  sac, 
and  camneula  ladiijmalis. 


Opbtbalmig.  Lbmticdlab.  <m  Oiuabt  Qasxquxm  (Fig.  485). 

Connected  with  the  three  divisjun^  .»f  ibi-  fifth  turve  are  four  .small  ganglia. 
With  the  first  division  is  connected  the  opJithaimic  yanglum ;  with  the  second  tUvie- 
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ion.  the  gphem-palatine  or  Mech'V «  gangUm;  ami  with  the  thinl.  the  ntic  and  tudh- 
nmrifhirif  g:in;rli;i.  All  the  luiir  itccive  seusitive  filaments  from  the  fifth,  and  motor 
ftud  svmfNithetic  tilamenti»  irom  various  sources ;  these  filaments  are  called  the  rvoU 
of  the  ganglia.  The  g?in?)ia  are  also  connected  with  the  cervical  portion  of  the 
sympathetic. 

Tlio  Ophthalmic,  Lenticular,  <»r  Ciliary  Gangflion  is  a  small,  qu!tdnjn«:iil;ir, 
flattened  ganglion,  of  a  rcddish-gra^'  color  and  about  the  size  of  a  pin's  head,  situ- 
ated at  the  back  part  of  the  orhft  between  the  optic  nerve  and  the  External  rectus 
muscle,  lying  generally  on  the  outer  i^idc  <>r  tlu-  ophthalmic  artery.  It  is  ^closed  in 
a  quantity  of  loose  fat,  which  makes  its  dissrction  HOTjicwliat  diffimlt. 

Its  branches  of  communication  or  roulM  are  tiiree,  all  of  which  enter  its  posterior 
border.  One,  the  long  root  [sensory],  in  d«ived-  from  the  nasal  branch  of  the  oph> 
thalmic,  and  joins  its  superior  angle.  The  second,  the  short  root  [motor],  is  a  short 
thick  nerve,  occasionally  divided  into  two  parts,  which  is  derived  from  the  hranch 
of  the  third  nerve  for  the  Inferior  oblique  mu.scle,  and  is  connected  with  the  inferior 
angle  of  the  ganglion.  The  third,  the  sympathetic  root,  is  a  slender  filament  from 
the  eavcmfuis  plexus  of  tlic  j^ynijiiitlictif.  Tliis  is  frequently  blcinlcd  with  the  long 
root,  but  sometimes  passes  to  the  ganglion  separately.  According  to  Tiedeniann,  this 
ganglion  receives  a  filament  of  communication  from  the  spheno-palatine  gun^lion. 

Its  branehe*  of  dittr&nUon  are  the  short  ciliary  nerves.  These  are  delicate  fila- 
ments, from  six  to  ten  in  number,  which  arise  from  the  fore  p;irt  nf  the  gan^!i<tii  in 
two  bundles,  connected  with  its  suj>erior  and  inferior  angles;  the  lower  bundle  is 
the  larger.  They  run  forward  with  the  ciliary  arteries  in  a  wary  course,  one  set 
above  and  the  other  below  the  optic  nerve,  anil  ai  e  joined  by  the  long  ciliary  from 
^e  nasal.  They  pierce  the  sclerntie  at  the  liark  part  of  the  globe,  pa«s  fonvjinl  in 
delicate  grooves  on  its  inner  surface,  and  arc  distributeil  to  the  ciliiuy  muscle  and 
iris.  A  small  filament  is  described  by  Tiedemann,  penetrating  the  optic  nerve  with 
the  arteria  centralis  retinsa. 

SuPBBiOB  Maxillast  Nbsvi  (Fig.  487). 

The  Superior  Maxillary,  or  second  division  of  the  fifth,  is  a  sensory-  nerve.  It 
is  intermediate,  both  in  position  and  size,  between  the  ophthalmic  and  inferior  max- 
illary. It  commences  at  the  middle  of  the  Gasserian  ganglion  as  a  flattened  plexi- 
form  band,  and  passes  forward  through  the  foramen  rotundum,  \\  iiere  it  becomes 

more  evlitulrieal  in  forni  ami  firmer  in  texture.  It  tlieu  crosses  the  spheno-ni:i x il- 
laiy  fossa,  enters  the  orbit  through  the  spheno-maxillary  fissure,  traverses  the  infra- 
orbital canal  in  the  floor  of  the  orbit,  and  appears  upon  the  face  at  the  infraorbital 
jforuuen.'  At  its  termination  the  nerve  lies  beneath  the  Levator  labii  superioris 
muscle,  ami  tlivides  into  n  of  branches,  \\lii(  li  .-]irea<l  o?it  »ipon  tlie  side  of  the 

nose,  the  lower  eyelid,  the  upper  lip,  joining  with  filaments  of  the  facial  nerve. 

The  branches  of  this  aerve  may  be  divided  into  three  groups :  1,  those  given 
off  in  the  Spheno-maxillary  fossa;  2,  those  in  the  infraorbital  canal;  8,  those  on 
the  ftmse. 

rOrliiia!  nr  Temporo-malar. 
Spheno-maxillary  fossa  j  S| iheix •  jialatine. 

(  Posterior  Dental. 
Infraorbital  canal   .       A  nterinr  Dental.  * 

(  I'ulpebial. 
On  the  fiioe  .    .    .    <  Nasal. 

( liabial. 

In  addition  to  these  named  branches  the  superior  maxillary  nerve  fre({n(  iit1y 
gives  off  a  minate  recurrent  branch  directly  after  its  origin  from  the  Gasserian 
ganglion,  which  supplies  tb.'  iliini  mater. 

The  orbital  or  temporo-iualar  branch  arises  in  the  spheno-maxillary  fossa, 

'After  it  euten  Ike  iut'raurbilal  i-aiial  liie  nerve  ut  frequeulljr  called  the  in/raurbilal. 
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»ters  the  or1>it  by  iho  s|>lu'tio-i)ia\ill.ii  v  fissure,  and  divides  at  the  back  of  that 
cavity  into  two  brunches,  teiiipunil  uml  lualar. 

The  temporal  branch  mm  in  a  groove  along  the  outer  wall  of  the  orbit  (in  the 
malar  bone),  receives  a  branch  of  coniiminication  from  the  lacbnrmal,  and,  passing 
through,  a  foramen  in  the  malar  bone,  enters  the  temporal  uMsa.     It  aacenda 


Fto.487. 


DtrtrtbuUon  of  tli«  Second  and  Thlid  1MtI>1om  of  the  Firtb  Xerro  nd  SubrntKHtory  OMgUon.  f 

• 

between  the  bone  and  sii]»taii<  <  of  the  Temporal  muscle,  pierces  x\\\»  muscle  and 
tiie  temporal  fascia  about  an  inch  above  the  zyjronia.  jiikI  is  <li>tribiHf<l  to  the 
inteffumunt  covering  the  temple  ami  si«le  of  the  t'oreliea<l,  coummuicating  with  the 
hxtwL  and  aurieulo^temporal  branch  of  the  inferior  maxillary  nerve.  As  it  pierces 
the  temporal  fascia  it  t^ivcs  off  a  slender  twig  which  runs  between  the  two  layers  of 
the  fascria  t«t  the  outer  iiniric  of  the  orbit. 

The  malar  branch  passes  along  the  external  interior  angle  of  the  orbit,  emerges 
upon  the  face  through  a  foramen  in  the  malar  bone,  and,  perforating  the  Orbicu- 
laris palpebrarum  muscle,  supplies  the  <kiii  lui  tbf  jironiinence  nf  tbe  cheek,  and  is 
named  subcutaneous  make.  It  joiuti  with  the  facial  and  the  palpebral  branches  of 
the  superior  maxill&ry. 

The  apheno-palatine  branobea,  two  in  number,  descend  to  the  spheno-palatioe 
ganglion. 

The  posterior  dental  branches  arise  from  the  trunk  of  the  nerve  just  as  it  is 
about  to  enter  the  infraorbital  canal :  they  are  generally  two  in  number,  but  some- 
times arise  by  a  single  trunk,  and  immediately  divide  and  ftass  downward  <»n  the 
tuberosity  of  the  sujH^rior  maxillary  bone.  One  of*  them  enters  a  canal  in  the  sub- 
."^tance  of  the  superior  maxillary  bone,  p:is.ses  from  behind  forward,  and  joins  opj»o- 
eite  the  canine  ibssa  with  the  anterior  dental.  Numerous  filaments  are  g^ven  off 
from,  the  lower  border  of  this  nerve,  which  form  a  minute  plexua  in  the  outer  watt 
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of  the  flQperior  maxilliury  bone  imuiedtatelj  above  the  alyeoli.    From  this  plexus 

filaineDt8  are  (lislrihuted  to  the  pulp  of  the  molar  teeth,  the  lining  membrane  of  the 
antrum,  niul  (  orre^ponding  portion  of  the  gums.  The  other  branch  ia  distributed 
to  the  gums  and  mucoui;  membrane  of  the  cheek. 

The  anterior  dentaJ,  of  large  Bize.  Ib  given  off  from  the  superior  maxillary 
nerve  just  before  its  exit  from  the  iufi  .lorbital  foramen  ;  it  enters  a  special  canal  in 
the  anterior  wall  of  the  antnim  and  eomuninicates  with  the  p<>t*tenor  dental.  In  its 
course  through  its  special  canal  it  givej*  off  a  l>ranch  which  is  i^ometimes  called  the 
viiihHe  (b'tital.  \\lii(di  supplies  the  bicuspid  teeili.  <  ^cca-iionally  this  branch  is  given 
off  ilirectly  from  the  suporinr  niaxillarv  nerve  in  iIh  Itai  k  p;n  t  r.f  the  infra<ii  Kital 
canal,  and  vvlm  in  a  special  canal  to  the  bicui»pid  teeth.  Other  filaments  of  the 
anterior  dental  nerve  are  distributed  to  the  canine  and  incisor  teeth,  and  others  are 
lost  upon  the  lining  membrane  covering  the  fore  part  of  the  inferior  nn  ntu^.  In 
thi^  situiitiriri  it  fnnns  a  conminnicriticn  with  a  nns.il  lii  unch  from  Meckel's  ganglion 
[marke<l  bv  a  .sweilingj,  called  tlie  gmujlion  vj  Bochdalik. 

The  palpebral  branches  pass  upward  beneath  the  Orbicularis  palpebrarum. 
They  supply  tbi«  muscle,  the  integimient,  and  conj»mctiva  of  the  lover  eyelid  with 
sensatirxi.  joining  at  the  outer  angle  of  the  orbit  with  the  facial  nerve  and  malar 
branch  of  the  orbital. 

The  nasal  branohee  pass  inward ;  they  ^tqiply  the  integument  of  the  side  of 
the  nose,  and  join  w  ith  the  nasal  brandi  of  the  ophthalmic. 

The  labial  branches,  the  largest  and  n>o«t  numerous,  dc^f  end  beneath  tlu  T.eva- 
tor  labii  .superiuri.s,  aud  are  di8ti*ibuted  to  the  integument  and  muscles  of  the  upper 
lip,  the  mucous  membrane  of  Ae  mouth,  and  labial  glands. 

All  these  bninche.<»  arc  joiiu  >I.  immediately  beneath  the  orbit,  by  filam^tS  from 
the  facial  nerve,  fonniog  an  intricate  plexus,  the  infraorbital. 

Sphbno-palatine  or  Meckel's  Ganglion  (Fitrs.  487.  4K8). 

The  Spheno-palatine  Gkwfflion  (^Meekel'»)y  the  largest  of  the  cranial  ganglia, 
IB  deeply  phiced  in  the  spheno-maxillary  foasa,  close  to  the  spheno-palatine  foramen. 
It  is  triangular  or  heart^haped,  of  a  reddish-gray  color,  and  is  situated  just  below 

the  superior  maxillary  nerve  ;i«  it  rms.<!es  the  fo«s:i.  The  two  spheno-pnlntine 
branches  of  this  uerve  detK;eud  to  the  ganglion :  the  tibros  derived  from  them  for 
the  most  part  )ias8  in  front  of  the  ganglion  as  they  proceed  to  tbeir  destination  in 
the  palate  and  nasal  fossay  and  are  not  incorporated  in  tlie  giinglionic  mass ;  some  , 
few  of  the  fibii  <.  lirjwever,  enter  the  ganglion,  constituting  its  sensory  root.  Like 
the  other  ganglia  of  the  fifth  nerve,  it  posseisseii  a  motor,  a  seimtrv,  and  a  sympa- 
thetic root.  Its  motor  root  is  derived  from  the  facial  through  the  Vidian,  its  sensory 
roc)t  from  the  fifth,  and  its  sympathetic  root  from  the  carotid  plexus  through  the 
Vidian.  Its  branches  are  divisible  into  fonr  groups:  osvrndhi;/,  which  pa-^^s  to  the 
orbit ;  di»fciidingy  to  the  palate ;  intvnial,  to  the  nose ;  and  poiskrior  branches,  to 
the  phanrnx. 

Tise  agcentJin/f  hrnin-hrn  are  two  or  three  delicate  filaments  wliich  enter  the  orbit 
by  the  hpheno-maxillarv  fissure  and  supply  the  periosteum.  Arnold  describes  and 
delineate  these  branches  as  a.**cen<ling  to  the  optic  nerve.  Bock  describes  a  branch 
as  going  to  the  cavernous  sinus  to  communicate  with  tho  sixth  nerve,  and  Tiede- 
mann  a  communicating  branch  U>  flir  Kplithalmic  ganirlion. 

The  deiteendtng  or  paluline  Uranclun  are  distributed  to  the  r*K)f  of  the  mouth, 
the  soft  palate,  tonsil,  and  lining  membrane  of  the  nose.  They  are  almost  a  direct 
continuation  of  the  spbeno-palatine  branches  of  the  Buperior  maxillary  nerve,  and 
are  three  in  number — anterior.  iiiid<lle,  and  posterior. 

The  anterior  or  large  paUitmv  nerve  descends  through  the  posterior  j*alatine 
canal,  emerges  upon  the  hard  palate  at  the  posterior  palatine  foramen,  and  passes 
forward  fhixiugh  a  groove  in  &k  hard  palate  nearly  as  far  as  the  incisor  teeth.  It 
supplif's  x\\r  irunis,  the  mucous  membrane  and  giand<  r.f  tlic  lianl  ii;il;it( .  nnd  com- 
municates m  front  with  the  termination  of  the  naso-palaiine  nerve.    Whde  in  tho 
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posterior  palatine  canal  it  gives  off  inferior  nasal  branches,  irbioh  enter  tbo  nom 
through  ojjonin^s  in  the  palate  hone,  and  raniifv  over  the  mi«l(lle  meatus  and  the 
middle  and  interior  .spon;jy  hones  ;  and  at  its  exit  from  the  canal  a  palatine  branch 
is  distributed  to  both  surfaces  of  the  soft  palate. 

The  middle  or  external  palaiim  nert^r  descends,  in  the  same  canal  as  the  pre> 
eedin<r.  to  tlie  posterior  pahttinc  foramen,  distributing  branches  to  ^e  avula,  tonsil, 
and  soft  palat«.    It  in  occasionally  wanting.  ' 

The  posterior  or  tnudl  palatine  nerve  descends  with  a  small  artery  through  the 
small  posterior  palatine  canal,  emerging  by  a  separate  opening  bdiind  the  posterior 
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palatine  foramen.  It  supplies  the  Levator  pahiti  and  .\/.y^os  uvulte  muscles,  the 
soft  palate,  tonsil,  and  uvula.  The  middle  and  posterior  palatine  join  with  the  ton- 
sillar hranehes  of  th(>  <r1osi<o-pharyngeal  to  form  the  ple.vus  around  the  tonsil  (eircnlns 
tonsillaris).  Oik-  of  tlies<>  palatine  nerves  usually  supplies  the  Palato-glossus  and 
Palato-pbaryngeus  mui^cles. 

The  wttamal  hranehef  are  distributed  to  the  septum  and  outer  wall  of  the  na.>«al 
fossae.    They  are  the  supei-ior  nasal  (anterior)  and  the  naso-palatine. 

The  siipi'rfor  nasnf  hrnm-h'X  (<ni(fn'fr).  four  or  five  in  imnihcr.  filter  the  Itaek 
part  of  the  uasal  fos.sa  by  the  spheuo-palatine  forauien.  They  supply  the  ntueous 
membrane  coverin,?  the  superior  and  middle  sponj^y  bones  and  that  lining  the  pae> 
terior  etlimoliliil  (  (  lis,  a  few  being  prolon<re<l  to  the  up|)er  and  baick  part  of  the  sep- 
tum. Oin'  of  tlu  si-  hi-nufhes  (the  jMtstrriorl  is  continut-il  on  to  tin*  wall  of  tin*  autnnn. 
and  there  forui::^  a  eomnuiuieation  with  the  anterior  dental  nerve.  At  the  pvuni  t>f 
communication  a  swdting  exists,  denominated  **the  (ran^rlion  of  Bocbdalek/'  the 
nature  of  which  seems,  however.  un<'ertain. 

The  nii.vt-pfilfitiiii  u>  rrc  { ( 'nttinni'ifx)  cnti  rs  tin-  nasal  fossa  with  the  other  na.<yil 
nerves,  and  passes  inward  ai  io>s  the  roof  of  the  nose,  below  the  orifice  of  the  sphe- 
noidal sinus,  to  reach  the  septum;  it  then  runs  pbliquely  downward  and  forward 
alon;T  the  lower  part  of  the  septum  to  the  anferir)r  palatine  foramen,  lyin^  between 
the  |)eriosteum  and  mucous  membrane.  It  descends  to  the  roof  of  the  mouth  throujrh 
the  anterior  palatine  canal.    The  two  nerves  are  here  contained  in  separate  and  dis- 
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timet  canaU  situated  in  the  intermaxillary  suture  and  termed  the  foramina  of  Scarpa, 
the  left  nerve  being  usually  anterior  to  the  right  one.  In  the  mouth  they  beoemie 
united,  aapldy  the  mucous  membrane  behind  the  incisor  teeth,  and  join  with  the 
antorior  |Mibit5np  nrrvo.  Thr  na^o-palatino  nerve  occasionallj  fornisbes  a  few  small 
filament.-*  to  the  mucous  membrane  of  the  septum. 

^hspotUnof  hranehe9  are  the  Vidian  and  the  pharyngeal  (pterygo-palatine). 

The  Vidian  nerve,  if  traml  frovi  Meckel's  ganglion,  may  be  said  to  arist*  from 
the  back  part  of  the  frnn^lion,  and  then  to  p;i«5«  through  the  Vidian  cnn«l.  rnfcring 
the  cartilage  filling  in  the  foramen  lacerum  [luedium]  basis  eranii  and  tiivuling  into 
two  branches,  the  large  superficial  petroi«al  and  the  deep  petrosal.  In  its  course 
along  the  ^'illian  canal  it  distributt-s  a  fi  w  filnnu  nts  to  rlic  lining'  membrane  at  the 
back  part  of  the  root  of  the  na-^e  and  septum  and  that  covering  the  end  of  the 
Euiitachian  tube.    These  are  upper  posterior  nasal  branches. 

The  large  mperficial  petroml  branch  (nert'Uf  petrosvtt  m/perfveialu  major)  enters 
the  rraiiiniii  tlir'nijrli  the  foramen  larrnnn  [iiu-diiiiii]  f)asi>  eranii,  havinLf  jiicn  cd  the 
c.-irr{l;iginou3  subst&Qce  which  fills  in  this  aperture,  it  runs  beneath  the  <ias.serian 
gut;  lion  and  dura  mater,  contained  in  sgroove  on  the  anterior  sur&ce  of  the  petrous 
portion  of  the  temporal  bone,  enters  the  hiatus  Fallopii,  where  it  receives  a  com- 
municating branch  from  .Tiu  <»l)<oii">'  nerve,  rin<l.  being  continue<l  thronizh  it  into  the 
aquseductus  Fallopii,  joins  the  gangliform  enlargement  on  the  facial  nerve.  Prop- 
enj  speaking,  this  nerve  passes  from  the  tui^  to  the  spheno-palatine  ganglion, 
forming  ito  motor  root. 

The  fieep  ppfroMl  branch  (v^rrm  petroftitH  profundm)  is  shorter  but  larger  than 
the  other,  of  a  reddish-gray  color,  and  soft  in  texture.  It  crosses  the  foramen 
lupftwifn  sniToonded  hj  the  cartilaginous  substance  which  fills  in  that  aperture,  and 
enters  the  earodd  canal  on  the  outer  side  of  the  carotid  arteiy  to  join  the  carotid 
plexus. 

This  description  of  the  V  idian  nerve  as  a  brunch  from  the  ganglion  is  the  more 
convenient  uiatomieally  inasmudb  as  the  nerve  is  graerally  dinieeted  frwn  the 

ganglion  as  a  single  trunk  dividinf/  into  tW()  branches.  But  it  is  more  correct, 
pliv.^iologically,  to  describe  the  Vidian  as  being  formed  bv  tlie  7>)iion  of  the  two 
biiiuches  (great  petrosal  and  deep  petrosal)  from  the  facial  and  the  sympathetic 
and  as  running  into  the  ganglion.  The  fd amenta  which  are  described  above  as  given 
off  from  tlit»  Vidian  nerve  wouM  then  V>e  retrardcd  a >  branches  from  the  ganglion 
whii'h  are  merely  enclosed  in  the  same  sheath  as  the  Vidian. 

The  pharxfngeal  nerve  {ptery go-palatine)  is  a  small  branch  arising  from  the 
back  part  of  the  ganglion,  occasionally  together  with  the  Vidian  nerve.  It  passes 
through  the  pterygo-]>;tl:itine  mnal  with  the  pteryiro-palatine  artery,  and  is  dis- 
tributed to  the  mucous  membrane  of  the  upper  part  of  the  pharynx  behind  the 
Eustachian  tube. 

t(iFBBii»  MAxn.TiABT  NfltBVS  (Fig.  487,  p.  724). 

The  biftiior  Maxillary  Nerve  distributes  branches  to  the  teeth  and  gums  of 
the  lower  jaw,  the  integument  of  the  temple  and  external  ear.  the  lower  part  of  the 
face  and  lower  lip.  and  the  nmscles  of  mastication  :  it  also  supplies  the  tongue  with 
a  large  branch  which  may  possibly  serve  as  a  nerve  of  the  special  sense  of  taste. 
It  is  the  largest  of  the  three  divisions  of  the  fifth,  and  consists  of  two  portions — 
the  large  or  sensory  root  y)rocei;<ling  from  the  inferior  angle  of  the  (Jasserian 
ganglion,  and  the  small  or  motor  ro<»t,  which  passes  beneath  the  ^rnimlion  and 
unites  with  the  sensory  division  just  after  its  exit  through  the  furaimn  ovale. 
Immediatelv  beneath  we  base  of  the  skull  this  nerve  divides  into  two  trunks, 
anteiior  and  posterior. 

The  antcrinr  and  smaller  division,  which  reeeiviis  nearly  the  whole  of  the  motor 
root,  divides  into  branches  which  supply  the  muscles  of  mastication.  They  are  the 
masseteric,  deep  temporal,  buccal,  and  two  pteirgoid. 

The  Duymeteiio  branch  passes  outward,  above  the  External  pterygoid  muscle, 
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in  front  of  the  ternporo-maxillary  articulation,  and  crosses  the  sij^oid  notdi  with* 

the  mai^etoric  artery  to  tho  MiiSHetcr  muscle,  in  which  it  mniities  nearly  as  fiu'as 
itH  anterior  Vtnrder.  It  occasionnlly  .irives  a  branch  to  the  Temporal  muscle  and  a 
filament  to  the  articulation  of  tlie  jaw. 

The  deep  temporal  branches,  two  in  uumbeff  anterior  and  posterior*  snpplj 
the  deep  surface  of  the  tnuscle.    The  postfrior  branch,  of  suiall  »\r.c.  is 

placed  at  the  back  of  tlie  temporal  fossa.  It  is  stinietimes  joined  with  the  mas- 
seteric branch.  The  anten'or  branch  is  reflected  upward,  at  the  pterygoid  ridge  of 
the  sphenoid,  to  the  front  of  the  temporal  fossa.  It  is  generally  given  off  from  the 
bucc.il  nerve.    SoiiK'times  there  are  three  deep  tetiiponil  Krarmhes. 

The  buccal  branch  piercet*  the  External  pterygoid,  and  passes  downward 
beneath  the  inner  surface  of  the  coronoid  process  of  the  lower  jaw  or  throogh 
the  fibres  of  the  Temporal  muscle  to  ren<  li  tlic  sm  fac  e  (»f  fho  Buccinator,  upon 
which  it  diviilfs  into  a  snporior  nnd  an  iiit'crior  hrum  ii.     it  a  lirancll  to  the 

External  pterygoid  during  its  pa:>s]ige  tiirou^h  the  muscle,  and  a  few  ascending 
fiUments  to  the  Temporal  muscle,  one  of  which  occasionally  joins  with  the  anterior 
branch  of  the  deep  temporal  nerve.  The  upper  branch  supplier  the  integument  and 
upper  part  of  the  Buccinator  musrlc,  jnininfj  with  the  farial  thtvo  rounil  tlio  facial 
vein.  The  hwer  branch  passes  forward  to  the  aiigle  of  the  mouili ;  it  suppliCH  the 
integument  and  Buccinator  muscle,  as  well  as  the  mucous  membrane  lining  the 
inner  surface  of  that  muscle,  and  joins  tho  facial  nerve.' 

The  pterygoid  branches  are  two  in  nmnbcr.  f»n««  for  each  pterygoi<l  muscle. 
The  bramh  to  Uie  Internal  pterygoid  is  long  and  slender,  and  passes  inward  to 
enter  the  deep  surface  of  the  muscle.  This  nerve  is  intimately  connected  at  its 
origin  with  the  otic  ganglion.  The  branch  to  the  External  pteri/^id  is  most 
frequently  derived  from  the  buccal,  but  it  may  be  given  off  separately  from  the 
anterior  trunk  of  the  nerve. 

The  potterior  and  larger  division  of  the  inferior  maxillary  nerve  is  for  the  most 
part  scn?nrv.  Vmt  receives  a  few  filaments  from  the  motor  root.  It  divides  into 
three  branches — auriculo-temporal,  gustatory,  and  inferior  denuil. 

The  Auriculo-temporal  Nerve  generally  arises  by  two  roots,  between  which 
the  middle  meningeal  arterv  jja.oes.  It  runs  backward  beneath  the  External  ptery- 
goid niiiscle  to  the  inner  side  of  the  neck  of  the  h»\ver  ]aw.  It  then  turns  iipward 
with  the  temporal  artery,  between  the  external  car  and  condyle  of  the  jaw,  under 
cover  of  the  parotid  gland,  and,  escaping  from  beneath  this  structure,  asicends  over 
the  xygoma  and  divides  into  two  temporal  branches.  The  posterior  ti^mporal.  the 
smaller  of  the  two.  is  distributetl  to  tlie  tipper  jmrf  i>f  the  pinna  ami  tlie  neighbor- 
ing tissues.  The  anterior  temporal  accompanies  the  temporal  arterj'  to  the  vertex 
of  the  skull,  and  supplies  the  integument  of  the  temporal  region,  communicating 
with  the  facial  nerve  and  orbital  branch  of  the  superior  maxillary. 

The  aiiricu!o-teni|>or:il  nerve  has  br'tif/i,  s  cnminurnrnflnn  with  the  facial  and 
otic  ganglion.  Those  joining  the  facial  nerve,  usually  two  in  number,  pass  forward 
from  behind  the  neck  of  the  condyle  of  the  jaw  to  join  this  nerve  at  the  posterior 
border  of  the  Mas.^eter  muscle.  They  form  one  of  the  principal  branches  of  com- 
munication between  the  facial  and  the  fifth  nerve.  The  filatnents  of  cfuntuuuica- 
tion  Willi  the  otic  ganglion  are  derived  from  the  comniencemetii  of  the  auriculo- 
temporal nerve. 

It  gives  off  auricular  branches,  two  in  number,  inferior  and  superior.  The 
inferior  auricular  arises  behind  the  articulation  of  the  jaw.  and  is  distribntcnl 
to  the  ear  below  the  external  meatus:  other  filaments  twine  round  the  internal 
maxillary  artery  and  communicate  with  the  sympathetic.  The  superior  aurieuiar 
nvhr<  in  front  of  the  external  ear  and  supplies  the  integument  covering  the  tragus 
and  pinna. 

Braneh€9  <o  th«  meatm  auditonm,  two  in  number,  arise  fW)ra  the  point  of  coni- 

*  There  seeinH  lo  Ik;  no  reason  to  doiiU  tlmi  the  branoli  8U[>plyiug  iha  Bu<-ciiiaUir  uii»cl«  i« 
etitirelj  a  nme  of  ordinaiy  noMUion,  and  that  the  true  motor  wafgij  at  Ihia  muade  ia  fivut  the 
lad  ai. 
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mnnication  between  the  auriculo-temporal  and  facial  nerves,  and  are  distributed  to 
the  meatus. 

A  branch  to  Me  tempwo-nuixfflary  articithiion  is  usually  derived  from  the 

auriculo-tetnpiornl  lu-rvo. 

Parotid  hraru'hefi^  which  su[»ply  theparotid  gland,  are  also  jriven  off  from  this  nerve. 

The  Lingual  or  Gustatory '  Nerve  supplies  the  papilhe  and  mucous  membrane 
of  the  tongue.  It  is  deeply  placed  througnont  the  whole  of  its  courst'.  It  lies  at 
first  !)rui'atli  the  E\rci-ii:il  ptery<roi«l  iiiu.«c1e,  tn^etlu-r  tlu- iiifi  rii.r 'h-iital  nerve, 
being  placed  to  the  inner  side  of  the  latter  nerve,  and  is  occa^^ionally  joined  to  it 
by  a  branch  which  crosses  the  internal  maxillary  artery.  The  chorda  U^mpani  also 
joins  it  at  an  acute  angh  in  this  situation.  The  nerve  then  passes  between  the 
Internal  ptervgoifl  mii.«rlt*  ami  thr  inin  r  siilc  of  the  ramus  of  fbf  jnw.  nnrl  crn«sov 
obliquely  to  the  side  of  the  tongue  over  the  Superior  constrictor  muscle  of  tiie 
pharynx,  and  between  the  Stylo-glosstts  moscle  and  deep  part  of  the  submaxillary 
gland;  the  nerve  lastly  runs  across  Wharton's  duct  and  along  the  side  of  the 
ton'_»itf  to  its  apex,  lying  immediately  beneath  the  mucous  mentbi-aao.  [As  it 
pa3iH:^s  to  the  side  of  the  batie  of  the  tongue  it  is  accessible  for  operation.] 

Its  hrtmthei  of  eonmunieation  are  with  the  fiidal  through  the  chorda  tympani, 
the  inferior  dental  and  hypoglossal  nerves,  and  the  submaxillary  ganglion.  The 
bntnrhes  to  the  «nl)innxilli>rA-  fjanclion  are  two  or  three  in  number;  those  connected 
with  the  hypoglossal  nerve  form  a  plexus  at  the  anterior  margin  of  the  llyo-glossus 
musde. 

It#i  brancheg  of  dtstrihution  are  few  in  number.  Tl)ev  supply  the  mucous  rnem- 
branc  of  the  month,  the  piras.  the  sublinfrnnl  gland,  ti>e  filifonn  :ni<l  fungiform 
papilkc.  and  mucous  membrane  of  the  tongue,  the  terminal  tiiamcnti;  uuadlomosing 
at  the  tip  of  the  tongue  with  the  hypoglossal  nerve. 

Tlie  inferior  dental  is  the  larL'cst  of  the  three  brnnrlio*  of  the  iiifirior  mn mil- 
iary nerve.  It  passes  downward  with  the  inferior  dental  artery,  at  tirst  hcueath 
the  External  pterygoid  muscle,  and  then  between  the  internal  lateral  ligament  and 
the  ramus  of  the  jaw  to  the  dental  foramen.  It  then  passes  forward  in  the  dental 
canal  of  the  inferior  iiia.villarv  houe,  lylw^  ln-iieaih  the  teeth,  as  far  as  the  mental 
foramen,  where  it  divides  into  two  terminal  branches,  incisor  and  mental.  [In  this 
canal  ibe  nerve  can  be  reached  for  operation  l)y  removal  of  the  external  layer  of 
the  lower  jaw-bone.]  The  incisor  hraneh  is  continued  onward  within  the  bone  to 
the  middle  line,  antl  siijiplies  the  canine  and  incisor  teeth.  The  meudil  finmrfi 
emerges  from  the  bone  at  the  mental  foramen,  and  divi»les  beneath  the  Depre.<«sor 
angtm  oris  into  two  or  three  branches:  one  descends  to  supply  the  skin  of  the  chin, 
and  another  (sometimes  two)  ascends  to  supply  the  skin  and  mucous  membrane  of 
the  lower  lip.    These  hraiK  hc«  communicate  freely  with  the  facial  nerve. 

The  branches  of  the  inferior  dental  are  the  mylo-hyoid  and  dentaL 

The  mifh-hffoid  is  derived  from  the  inferior  dental  just  as  that  nerve  is  about  to 
enter  the  dental  ftmmen.  It  descends  in  a  groove  on  the  inner  surface  of  the  nimus 
of  the  Jhw.  in  which  it  is  retained  by  a  process  of  fibrous  membrane.  Tf  «npplie^  the 
cutanea)!!.-*  -luface  of  the  Mylo-hyoid  muscle  and  the  anterior  belly  of  the  Digjkstric, 
occasionally  sending  one  or  two  filaments  to  the  submaxillary  gland. 

The  dental  hranch-st  supply  the  molar  and  bicuspid  teeth.  They  corres^poml  in 
number  tn  the  fnnL'n  of  those  teeth,  each  nerve  entering  the  orifice  at  the  point  of 
the  fang  and  i4up}»lying  the  pul|>  of  tiie  twth. 

Two  small  ganglia  are  connected  with  the  inferior  maxillarv  nerve— the  otic  with 
the  trunk  of  the  nerve,  and  the  submazilhuy  with  ite  lingual  branch,  the  gustatory. 

One  Ganglion  (Fig.  48!)). 

The  Otic  Ganfjrlion  fAnioM's')  Is  n  «ma11.  nval--]ia|)erl.  flattened  ganglion  of  a 
reddish-grav  color  situated  iiiiinedi  itely  below  the  foramen  ovah-.  on  the  inner  snr- 

CU  much  lietter  to  adl  this  the  Liugoal  Nerve.  ,It  b  certainly  di«tributeil  to  tlie  tongue,  but 
(on  aa  to  tiite  b  dubioui.] 
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face  of  the  inferior  maxillary  nerve  and  round  the  origin  of  the  internal  pterygoid 
n^e.  It  18  in  relation  extemaUy  with  the  trunk  of  the  inferior  maxillary  nerve 
at  the  jMMnt  where  die  motor  root  joins  the  sensory  portion ;  mtemalfy  with  the 


Fio.  4W.t 
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cartilaginous  part  of  the  Eustachian  tube  and  the  origin  of  the  Tensor  palati  mus- 
cle; bekmd  it  is  the  middle  meningeal  artery. 

Sreatekeg  of  Communication. — This  ganglion  is  connected  with  thf  inf  i  lor  max- 

illarv  nerve  and  its  internal  pterygoid  branoli  by  two  or  three  short,  lielitate  fila- 
ments, and  ako  with  the  auriculo-tcmporal  nerve.  From  the  former  it  obtains  its 
motor,  from  the  latter  its  sensoiy  root,*  its  communication  with  the  sympathetic 

being  effected  by  a  filament  from  the  plexus  surrounding  the  middle  meningeal 
artery.  This  ganglion  also  communicates  with  the  glosso-pbaryngeal  and  facial 
nerves  through  the  small  petrosal  nerve  continued  from  the  tym])anic  plexus 
(p.  738). 

Its  hranrhrK  o  f  iJhfn'huft'on  are  a  fibinient  to  the  Tensor  tyni])ani,  and  one  tO  the 
Tensor  palati.  The  fonncr  pa.«ses  backward,  on  the  outer  side  of  the  Eustachian 
tube ;  the  latter  arises  from  the  ganglion,  near  the  origin  of  the  internal  pterygoid 
nerve,  and  passes  forward.  It  also  gives  off  a  small  communicating  branch  to  the 
chorda  Qrmpani. 

8DBMAXIU.ABT  GaNQUON  (Fig.  487,  p.  724). 

The  Submaxillary  Gaai^icm  is  of  small  sise,  fusiform  in  shape,  and  situated 

above  the  deep  {>ortion  of  the  submaxillary  gland  near  the  posterior  border  of  the 
Mylo  hyoid  muscle,  being  connected  by  filaments  with  the  lower  border  of  the  gus- 
tatory nerve. 

Brmehet  of  <X»mm«(iiMaf»m.— >This  ganglion  is  connected  with  the  gwttatory 

nerve  by  a  few  filaments  which  join  it  separately  at  it-*  fi.re  and  back  part.  It  also 
receives  a  branch  from  the  chorda  tynjpani.  by  which  it  coinniiinicates  with  the 
facial,  and  communicates  with  the  i^ympathetic  by  iilament^  froiu  the  sympathetic 
plexus  around  the  fiu;tal  artery. 

'  Experitiieitts  on  iinirnals  seem  to  prove  thiit  this  is  not  the  sensory  root  of  tli*  nagllon,  but 
rather  a  bnmdi  of  distribution  piusin;;  tVotn  the  otic  |t»Qgli<«  to  the  »uriculn-teiiipnriu  nerve,  and 
tbioaglt  it  to  the  paracid  ^and.  It  pmbubly  raoeivcs  ita  aaoamy  root  Aom  the  giuaso^pbu'/ugeal 
nore.  (8eep.78d.) 
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Branches  of  lJi»(rif>utiot>. — These  are  five  or  six  in  number;  they  arise  from 
the  lower  part  of  the  ganglion  and  supply  the  mucous  membrane  of  the  mouth  and 

Wharton's  duct,  some  being  lost  in  the  suhinaxillarv  frland.  According  to  Meckel, 
a  branch  from  this  ganglion  occasionally  descends  in  front  of  the  Hyo-glossus  mufi- 
cle,  and,  after  joining  with  one  from  the  Hypoglossal,  passen  to  the  Geuio-hyo-glossus 
muscle. 

[Fig.  490  shows  the  distribution  of  the  Mnwiy  brancfafleof  the  fifth  nerreto 
the  skin  of  the  head  and  neck. 


[Flo.49a 


FlntdlTUonofUie  flllli: 
SO,  BnpnorbiUl. 

ST.  Piii>™tr»chlemr. 
VW  liilriitrrw  hlear. 
1.,  lji<  lir)'m&l. 
N.  Nual. 
Scoond  divinlon  of  the  fiftb : 
10.1nftM»rbtML 
Til,  TMnponMUUr. 


«h1  FlMe. 

Third  diTbion  of  the  llflh : 

B.  Bucful. 

M.  MftitHl. 

A  T,  .Xur^nil'i  mpiTnl. 
Braiu'lu'-s  of  the  rvrvical  pilczos: 
GO.  Gn-at  nct  ipHnl. 
S'O',  SinaU  Mepl|iltal. 
GA,  Gn-nt  aiirli-dUr. 
St".  !^UIH:rliri«l  fcrvil'ttl. 

inc.  Third  cenlcal  (Floww).] 


Sixni  Nebvb  (Fig.  4^5,  p.  720). 

The  sixth  or  Abducens  Nerve  supplies  the  ExtenKil  n-ctus  muscle.  Tts  appa- 
rent origin  is  hy  several  filaments  from  the  constricted  part  of  the  corpus  pyramiclale 
close  to  the  pons,  or  from  the  lower  border  of  the  ponn  itself  in  the  groove  between 
this  body  and  the  medulla.  The  ih  <  p  m  i;/ in  of  this  nerve  is  from  the  gray  substance 
of  the  fiu(cieulus  teres,  on  the  floor  of  the  fourth  ventricle,  from  a  nucleus  common  to 
it  and  a  part  of  the  facial  nerve. 

The  nerve  pierces  the  dura  mater  on  the  basilar  surftoe  of  the  sphenoid  bone, 
runs  through  a  notch  immediatdy  below  the  posterior  ^inoid  process,  and  enter.** 
the  cavernous  sinus.  It  passes  forward  throu;.'h  tlic  sinus,  tying  on  the  outer  side 
of  the  internal  carotid  artery,  where  it  is  joined  by  .several  tilaiiuiiis  from  the 
carotid  and  cavernous  plexus,  by  one  fW>m  fleckers  ganglion  (Bock),  and  another 
from  the  ophthalmic  nerve.  It  enters  the  nrbit  through  the  splienoidal  fissure,  and 
lies  above  the  ophthalmic  vein,  from  which  it  is  8eparatc<l  by  a  lamina  of  dura 
mater.  It  then  pti.'*se«  between  the  two  lienils  of  the  External  rectus,  and  is  dis- 
trii)Uted  to  that  muscle  on  its  ocular  '^iivt'iH-e. 

The  above-tnentinned  nerve,  as  11  the  third,  fourth.  :unl  the  ophthalmic 
division  of  the  fifth,  as  they  pass  to  the  «rbit  hea\  a  certain  relation  to  each  other 
in  the  (»vemou8  nnus,  at  the  sphenoidal  fissure,  and  in  the  cavity  of  the  orbit, 
which  will  be  now  described. 
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In  the  cavemortH  ninm  (Fig.  413,  p.  621)  the  third,  fourth,  and  ophthalmie 
division  of  the  fiftli  >  '  placed  in  the  dura  mater  of  the  oater  wall  of  the  sinus  in 
their  tiiiiiH'rical  <>nlor,  hotli  from  above  downward  ami  from  within  outward.  The 
sixth  nerve  iiea  at  the  outer  side  of  the  internal  carotid  artery.  these  nerves 
puB  forward  to  the  sphoioidal  fiaaure  the  third  and  fifth  nerrea  beoome  divided  into 
branches,  and  the  si  xth  approaches  the  reat,  ao  that  their  relative  position  beoomes 
considerably  clian;:«'<l. 

In  the  spheni'i.l.il  jigtture  ^Fig.  491)  the  fourth  and  the  fipontal  and  luchrymal 
diviaions  of  the  ophthalmic  he  upon  the  same  plane,  the  former  being  most  tnter> 
nal,  the  lattw  external,  and  they  enter  the  cavitv  of  the  orhit  n1>nv(>  the  nni<eh-s. 


Fio.  491. 

lACItYMAC 


The  reinaiiiin;:  nerves  enter  the  or- 


■Rion  nviawM  or  ug 
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bit  between  the  two  lieu<l.s  of  the 
External  rectus.  The  8U|)erior  di- 
vision of  the  third  is  (hehi;:hest  of 
these;  beneath  this  lies  the  na.'«al 
branch  of  the  fifth ;  then  the  infe- 
rior division  of  the  third;  and  the 

aixth  h)Wf>t  of  all. 

In  the  orbit  the  fourth  and  the 
frontal  and  lachrymal  dtviaimia  of 
the  ophthalmic  lie  on  the  same 
k    '-4r^^''""''«'«TM*ui«c  v«ii*  plane  immediately  benejitli  -  the  pe- 

(^^''^  rioateum,  the  fourth  nerve  being 

^^Pv^'Sfc".  internal  and  resting  on  the  Supe- 

rior ohlicjue.  til-'  iVdhtal  rt  -^tiii;_'  on 
the  Levator  palpelira-.  and  the  lach- 
rymal on  the  Kxtcrnal  rectus.  Next 
in  order  comes  the  superior  division  of  thetiiird  nerve,  lyin;^  imraedwtely  beneath 
the  Superior  rectus,  and  then  the  na.sal  division  of  the  fiftli,  cro.ssin^  the  optic  nerve 
from  the  outer  to  the  inner  side  of  the  (»rhit.  Beneatli  these  is  fuinid  tIm'  optic  nerve, 
surrounded  in  front  by  the  ciliary  nerves  and  having  tlie  lenticular  ganglion  on  its 
outer  side  between  it  and  the  External  rectus.  Bdow  the  optic  is  the  inferior  divis- 
ion of  the  third  and  the  aixth,  which  lies  on  the  outer  side  of  the  orbit. 


RelAtluux  of  t)truciurvs  Mwltig  tliruugb  the  S] 
flaura. 


Seventh  Nerve  (Figs.  492,  493). 

The  seventh  or  Facial  Nerve  { j-"rti<>  ihirn  of  the  seventh  pair  of  Willie)  [so 
called  from  its  greater  hardiies.s  a.s  compared  with  the  auditory  nerve,  which  the 
portio  moUU,  or  soft  portion  "]  is  the  motor  nerve  of  all  the  muscles  of  expreseioB 
in  the  fiuw  and  of  the  rlatysma  and  Buccinator.    It  also  supplies  two  of  the  mua> 

cle.s  of  the  external  ear,  the  poste- 
rior belly  of  the  Digastric  and 
the  Stylo-hyoid.  Through  the 
chorda  tymjiani  it  supplies  the 
Lingualis  :  1-y  its  tympanic  l>ranch. 
the  .Stapeilius ;  thj-ougb  the  otic 
ganglion,  the  Tensor  tym|)ani: 
and  throuiih  the  connection  of  its 
trunk  with  the  \'idian  nerve  by 
the  petro.sal  nerve  it  probably 
supplies  the  Levator  palati  and 
Azyiros  uvuhw  It  arises  from 
the  lateral  tract  of  the  ine<lulla  oBlongata  in  the  groove  between  the  olivary  and 
restiform  bo<lies.  It.s  deep  oriqin  is  twofold:  1,  frouj  the  gray  substance  of  the 
fasciculus  teres  on  the  floor  of  the  fourth  ventricle,  in  common  with  the  sixth  nerve; 
2.  from  the  nucleus  of  ilie  iimror  rout  of  flu-  trigetninus.  Between  tlirse  two  on'jin- 
it  forms  a  loop  along  the  tioor  of  the  ventricle.   This  nerve  is  situated  a  little  nearer 


Tko  CmiiM  ubA  CooD6ctloo»of  the  PrpIbI  Kenro  la  th*  Ttai- 
poml  Bone. 
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to  the  middle  line  than  the  portio  molli.s,  close  to  the  lower  border  of  the  pons  Varo- 
lii, from  which  some  of  it:<  fibres  are  derived. 

Connected  with  this  nerve,  and  lying  between  it  and  the  portio  mollis,  is  u  smuU 
fascicular  f  p(,rt!<>  r  Jtirnm  et  moU,  ni  of  Wrisberg,  or  pars  intertnediay  This 
accessory  portion  ari^  Irum  the  lateral  column  of  the  cord. 

The  nerve  passes  forward  and  oatward  upon  the  crm  cerehelli,  and  enters  the 
ilitema]  auditory  meatus  with  the  auditory  nerve.  W  irhin  the  meatus  the  facial 
nerve  lies  fir.-t  to  tlic  inmn-  side  of  the  iiinlitnrv,  tiieu  in  a  groove  upon  that 
uervei  and  is  connected  to  it       one  or  two  lilamcuts. 

At  the  bottom  of  the  meatus  it  enters  the  aquseductus  Fallopii,  and  follows  the 
serpentine  course  of  that  canal  throu^rh  the  petrous  portion  of  the  temporal  bone, 
from  its  commencement  at  the  internal  meatus  to  its  termination  at  the  stylo-ma.'<toid 
foramen.  [Its  passage  through  this  rigid,  unyielding  bouy  canal  may  explain  its 
Irequent  pandysis  from  neuritis.]  It  is  at  first  directed  outward  toward  the  hiatus 
Fallopii,  where  it  fnrms  a  reddish  gan;<;liforra  .swelling  (htlumegrt  ntin  tfnngliformit 
or  ffcnu'uhttt-  fjanffUon),  and  is  joined  by  several  in'rvrs ;  then,  bending  suddenly 
backward,  it  runs  in  the  internal  wall  of  the  tympanum  above  the  fenestra  uviUis, 
and  at  the  back  of  that  cavitj  passes  verticallj  downward  to  the  etylo-mastoid 
foraiiun. 

On  emerging  from  this  aperture  it  runs  forward  in  the  substance  of  the  parotid 

{;land,  crosses  the  external  carotid  artery,  and  divides  behind  the  ramus  of  the 
ower  jaw  into  two  primary  branches,  temporo-f'ariol  and  n-rneo-faeialy  from  which 
nutnenm^  offsets  riri'  di-tribiited  over  the  side  of  the  head.  face,  and  upper  part  of 
the  neck,  supplying  the  superficial  muscles  in  these  regiorw.  As  the  primary 
branches  and  their  offsets  diverge  from  each  other,  they  present  fioroewhat  the 
appearance  of  a  bird's  claw;  hence  the  name  of  ptg  atnterinus  is  given  to  the 
divisif-ii  of  tlie  facial  nerve  in  and  near  the  [tarotid  gland.  [  Tnst  after  its  emer- 
gence from  the  etylo-mastoid  foramen  it  is  accetuiible  for  operation. 
The  communications  of  the  facial  nerve  maj  be  thus  arranged : 

In  the  internal  auditory  meatus  .       With  the  au«iitoiy  nerve. 

f  With  MeckerR  gimglion  by  the  large 
|ietiosal  nerve. 
With  the  otic  ^uagUon  by  the  small 

petrosal  nerve. 
With  the  sympathetic  on  the  middle  me> 
ningeal  by  the  external  petrosal  nerve. 
With  the  glosso-pharyngeal. 


la  the  aqueedaetus  Fallopii . 


At  Its  exit  from  the  stylo-maatoid  ^  .11 

'  i         "     caroti'l  plexus, 

loramen       ....  1 


*'      am  ii  iil.ii  is  mairnus. 


^        "  auriculo-temporal. 
On  the  face     ....       With  the  three  divisions  of  the  fifth. 

In  the  internal  auditory  meatus  some  minute  filaments  |>aAs  between  the  facial 
and  auditory  nerves. 

Opposite  the  hiatus  Fallopii  the  frnniilifnrm  <<Tilnr;rr merit  on  the  fririnl  nerve  enni- 
municates,  by  means  of  the  large  petrosal  nerve,  with  Meckel  s  gangium.  forming 
its  motor  root;  by  a  filament  from  the  small  petrosal  with  the  otic  ganglion ;  and 
by  the  external  petrosal  with  the  sympathetic  filaments  accompanying  the  middle 
mrnirifre;)!  artery  (BidderV  Yy<mi  tin  L'  ln  jlifonn  enlargement,  according  to  Arnold, 
a  twig  is  sent  back  to  the  auditory  nerve. 

At  its  exit  from  the  stylo-mastoid  foramen  it  sends  a  twig  to  the  glosso-jiharyu- 
goal,  another  to  the  pnouniogastric  nerve,  and  com tuunicates  with  the  carotid  plexus 
of  the  sympathetic,  with  the  great  nnrieular  branch  of  the  cervical  |ili  \-us,  with  the 
auriculo-temporal  branch  of  the  inferior  maxillary  nerve  in  the  narotiil  gland,  and 
on  (he  fuse  with  the  terminal  branches  of  the  three  divisions  of  the  fifth. 

['  See  a  paper  hy  the  Amerkan  Editor  la  the  Tnm.  Amer.  Sirg.  Ame^  1886^] 
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BBANCUKIS  up  DUITRIBUTIOH. 

Within  the  at^uuiductiis  Fallopii  .  |  rhm  djTty'uipani 
At  its  exit  firom  the  stylo-maBtoid  j 


foramen 


On  tbe  face 


(  Stylo-liyoid. 
(  Teiu|x>ro-iacial. 


Oervico-fiicial. 


{Temporal. 
Malar, 
Infraorbital. 
^  Bttocd. 

Siipniniaxillaiy, 
(  Intramaxiliaiy. 


The  T3rmpanic  branch  arisen  from  tlie  nerve  opposite  the  pyramid ;  it  is  a 
small  filament  wlii<  li  vnppli,-^  tin-  StaiMiIiiis  tnus«'le. 

The  Chorda  tympaoi  given  ot)  from  the  facial  m  it  pai»c»  vertically  Uowo- 
wud  «t  tiie  back  <^  the  tympanum,  about  a  quarter  of  an  inch  befim  its  exit  firom 
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the  ptvlo-mnstdid  foramrn.  It  paf^cs  from  hdow  iipwnr*!  in  a  di'^tinct  canal  jiaralle  l 
witli  the  aqua^ductus  Fallopii,  and  entei^  the  cavity  of  the  tympanum  through  un 
apeortnre  (tfer  eAenicr  poittriug)  on  its  posterior  wall  between  toe  opening  of  the 
mastoid  celb  and  the  attachment  uf  the  membmnn  tynipani,  atnd  becomes  i&TCated 
Avitli  mucous  membrane.  It  passes  forwanl  thi-ouj^h  the  cavity  of  tlic  tyinpaniiti}. 
between  the  handle  of  the  malleus  and  vertical  ramus  of  the  incus,  to  its  anterior 
inferior  angle,  and  emei^es  from  that  cavitj  through  a  foramen  at  the  inner  end  of 
the  Glaserian  fissure  which  i«  called  the  iter  rhordee  antrria*.  or  mmd  of  Ifut/uirr. 
It  then  descends  between  the  t\v<'  Pt«  rvgoid  miiwle:*,  meets  tin*  >;ti>tntr>rv  nerve  at 
an  acute  an^le,  and  accompanies  it  to  the  submaxillary  glatui ;  pari  t>i  it  ilien  join.-* 
the  sabmaxillary  ganglion ;  the  rest  is  oontinned  onward  into  the  proper  rauBCular 
fibres  of  the  tongue — the  Lingualis  muscle.  Before  joining  the  giutatory  nerve  it 
receives  a  j-tnall  coi'iTi'MTiicnri'iL'  branch  from  the  otic  ganglion.' 

The  Posterior  Auiicuiar  l^ervo  arises  close  to  the  stylo-niastoid  foramen  antl 
passes  upward  in  front  of  the  mastoid  prooess^  wh«re  it  is  joine«l  hy  a  filament  from 
the  auricular  branch  of  the  pneumoga-stric,  and  communicates  with  the  deeji  brancb 
of  the  auricularis  magnus  and  with  the  small  occipital ;  ns  it  ascends  between  the 
meatus  and  mastoid  pnniess  it  divides  into  two  branches.  The  anrintlar  branek 
snpplios  the  Retmhens  aurem.  The  occipital  hmnch,  the  larger,  p:iss4>s  backward 
along  the  superior  curved  line  of  the  occipital  bone  and  supplies  the  occipital  por- 
tion of  the  Occipito-frontalis. 

The  Stylo-hyoid  is  a  long  alender  brandi  whi(^  passes  inward,  entering  the 
Stjl<Khyoid  muaele  ahont  its  middle;  it  ooramunicates  with  the  sympathetic  fila- 
ment*? on  the  external  carotid  artery. 

The  Diffastzio  braaoh  usually  arises  by  a  common  trunk  w  ith  the  preceding ; 
it  divides  into  several  filaments,  which  supply  the  posterior  belly  of  the  JDigastric; 
one  of  til  est'  |)erforates  that  muscle  to  join  the  glosso-pharvngcal  n^ve* 

The  Temporo -facial,  the  larger  of  the  two  tcnuinal  l>ranchos.  pa.sses  upward 
and  forward  through  the  piLTOtid  gland,  crusst^  the  neck  of  the  condyle  of  the  jaw. 
being  connected  in  this  situation  with  the  aurieulo-temporal  brandi  of  the  inferior 
maxillary  nerve,  and  divides  into  bmnches  which  are  distributed  over  the  temple 
nnfl  n]>per  pjirt  of  the  £Dtce;  these  are  divided  into  three  sets,  temporal,  malar,  and 
iufniorbital. 

The  temporal  hranehet  crass  the  aygmna  to  the  temporal  region,  supplying  the 

Attrahens  aurem  muscle,  and  join  with  tlie  temporal  bnincb  "f  tbc  superior  maxil 
larv  and  with  the  aurieulo-temporal  branch  of  the  inferior  maxUlary.    The  more 
anterior  branches  supply  the  frontal  |>oriion  of  the  Occipito-frontalis  and  the 
Orbicularis  palpebramm  muscle,  joining  with  the  supraorbital  branch  of  the 
ophthalmic. 

The  malar  branche*  puss  across  the  malar  bone  to  the  outer  angle  of  the  orbit, 
where  they  stipply  the  Orbicularis  and  Corrugator  suftercilii  muscles,  joining  with 
filament^!  from  the  lachrymal  and  supraorbital  nerves ;  others  supply  the  lower  qre- 
lid,  joining  with  filaments  of  the  malar  branches  (su^cutoneotM  ma/o')  of  the  supe* 
rior  maxillary  nerve. 

The  infraorhiUil^  of  larger  size  than  the  rest,  pass  horizontally  forward  to  be 
distributed  between  the  lower  margin  of  the  orbit  and  the  mouth.  The  mperfwial 
branched  run  beneath  tlie  skin  and  above  the  superficial  muscles  of  the  face  which 
they  supply :  some  supply  the  lower  eyelid  and  Pyramidal  is  nasi,  joining  at  the  inner 
angle  of  the  orbit  With  the  infratrochlear  and  nasal  branches  of  the  ophthalmic. 
The  deep  branehet  pass  beneath  the  Levator  labii  superioris,  sup]>lying  it  and  tli<' 
Levator  anguli  oris,  and  form  a  plexus  {in  fraorbital)  1iy  Joinitig  with  the  infraorbital 
branch  of  the  superior  maxillary  nerve  and  the  buccal  branches  of  the  cervico- facial. 

['  Sajxilltii  U'lli'vi-s  th:»t  tlie  rlionia  tynijmni  is  un  in(!i-iH^iiilent  (Iiirteeiitli  crani.il  m  rvf.  uri^iiiot- 
ing  from  the  interiucHiiate  nerve  of  \V  risl>erg.  He  has  irin  .-  l  it  |ii»ni  the  fourth  vtturirle  to  the 
gMlicultte  gHnKlion  of  the  seventh  nerve.  hikI  from  tlie  i  li<  r  l.i  tympani  huckward.  to  the  same 
cnngHoni  Rnd  believw  tbeae  two  portions  to  b«  one  ami  the  mnm  nerve,  ninnine  with  the  seventh, 
fiat  uttbwiifiill/  dbUaet  fram  it  He  bdiercB  it  to  b«  th«  tpecial  nem  of  qwe<A.] 
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The  Cervico-facial  division  <>1"  the  facial  nerve  pa-sses  obliquely  downward  and 
forward  through  the  parotid  gland,  where  it  is  joined  by  branches  from  the  great 
auricular  nerve;  opposite  the  aii;_'le  of  the  lower  jaw  it  flivith's  into  branches  which 
are  distributed  on  the  lower  half  of  the  face  and  upper  [lart  of  the  neck.  These 
may  be  divided  into  three  sets — buccal,  supramaxiilarv,  and  inframaxillary. 

The  hueeol  hranehe*  cross  the  Masseter  must  le.  'riiev  suj»ply  the  Bnccinator 
and  Orbicularis  oris,  and  join  widi  rlic  infraorbital  brandies  of  the  tenipom- facial 
division  of  the  nerve,  and  with  tilamcuUi  of  the  buccal  branch  of  the  inferior  maxil* 
lar  nerve.  I 

The  tupramaxiUary  hramhes  pass  forward  beneath  the  Pla^rama  and  Dcjuessor 
anL'tili  oris,  supplyini;  tlie  niuscU-s  of  t)ie  lip  and  chin  and  oonuttttnicating  with  the 
mental  branch  of  the  inferior  dental  nerve. 

The  inframaxiilary  hranehe*  ran  forward  beneath  the  Platysma,  and  form  a 
series  of  arcbes  across  the  side  »tf  the  Xieck  over  die  suprahyoid  region.  One  of 
these  brandies  descends  verti<  ally  to  join  with  the  sap^ciai  cervical  nerve  from 
the  cervical  plexus;  others  supply  tiie  i'latysfina. 


Eighth  Nbrvs. 

The  eighth  or  Auditory  Nerve  i^portio  inolU»  of  the  seventh  pair  of  WUlitt)  is 
the  special  nerve  of  the  sense  of  hearing,  being  distributed  exclusively  to  the  inter> 
nal  ear. 

The  auditorv  nerve  appears  at  the  base  of  the  brain  in  the  groove  between  the 
olivarv  and  restiform  bodies  at  liie  lower  border  of  the  pons.    It  lies  external  to 

the  fecial  nerve.  It  has  thre(>  origins:  1,  from  the 
superior  veriniforni  process  of  the  cerebellum  ;  -  and 
from  the  inner  and  outer  auditory  nuclei  fonned  chiefly 
by  the  gray  substance  of  the  posterior  pyramid  and 
restiform  body.  The  nerve  winds  numd  tlie  restifonu 
body,  from  which  it  receives  fibres,  anil  pri-;<cs  forward 
across  the  posterior  border  of  the  crus  cerebelli  iu  cuin- 
})any  with  the  &cial  nerve,  from  which  it  is  partially 
separated  by  a  small  artery.  It  then  enters  the  meatus 
auditorius  internus  in  company  with  the  facial  nerve, 
and  at  the  bottom  of  the  meatus  divides  into  two 
branches,  cochlear  and  vestibular,  which  are  distrib- 
N\rv. ,  f  tii,  KiKhth  Pair,  tii,  ir  uted.  tiic  former  to  the  cochlea,  the  latter  to  the  vesti* 
^..gHn«iiu.aii.lcom«iu«K-  ,s,.,„i,.ir(.„l.,r  <-anals.    The  auditory  nerve  is 

very  soft  in  texture  (hence  the  ntxiwG  jnu  tiu  imdliit),  des- 
ititnte  of  neurilemma,  and  within  the  meatus  receives  one  or  two  filaments  from  the 
facial.  The  distribution  of  the  auditory  nerve  in  the  internal  ear  will  be  found 
described  along  with  the  anatomy  of  that  organ  iu  a  subset^ueut  page. 


Ninth  Pair. 

The  ninth  or  Oloeao-pharyngeal  Nerve  (I'igs,  494,  495),  is  distributed,  as  its 
name  implies,  to  the  tongue  and  pharynx,  being  the  nerve  of  sensation  to  the 
mucous  membrane  of  the  pharynx,  fauces,  and  tonsil,  and  a  special  nerve  of  taste 
in  all  the  ])art-i  of  flic  tongue  to  which  it  is  distributed.  It  is  (he  smallest  of  the 
three  divisions  of  the  eighth  pair  of  Willi.s,  and  arises  by  three  or  four  iilaroents 
cloraly  connecte<I  together  from  the  upper  part  of  the  medulla  oblongata  in  the  groove 
between  the  restiform  and  the  olivary  body. 

Tts  »/»7yj  nn'i/iii  may  be  traced  tliroii:.'li  ihe  fas<-iculi  of  tlie  lat<Mal  tract  to  a  nudens 
of  gray  matter  at  the  lower  part  of  the  tluor  of  the  fourth  ventricle,  above  the  nucleus 
of  the  vagus  and  below  that  of  the  auditory  nerve.  From  its  superficial  origin  it 
panes  outward  acrora  the  flocculu.s.  an<l  leaves  the  skull  at  the  central  part  of  the 
jugular  foramen,  in  a  s^tarate  sheath  of  the  dura  mater  and  arachnoid,  in  front  of 
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tihe  pnemno^tric  and  spinal  accessory  nerves  (Fig.  415,  p.  622).    In  its  passage 

throu^'li  iIh!  jii<2;iilar  foramen  it  «rro<iv(  .s  the  lower  Border  of  the  petrous  portion  of 
the  teinponil  lionc.  smd  at  its  exit  firnm  the  ekoll  passes  forward  between  the  jug- 
ular vciu  and  juurnal  carotid 

artery,  and  deecends  in  fhml  no.  4M. 

of  the  hitter  veesd  and  beneath 
the  sf  v  inid  process  and  the  mus- 
cles counected  with  it  to  the 
lower  border  of  the  Stylo-p)ia- 
lyngena.  The  nerve  now  curves 
inward,  forming  an  arch  on  the 
side  of  the  neck,  and  l^  intr  upon 
the  Stjlo-pharyngeiis  and  Mid- 
dle constrictor  of  the  pharynx, 
above  the  superior  laryngeal 
nerve.  It  then  passes  beneath 
the  Hyo-elo6«U8,  and  is  finally 
difitrilmt^  to  the  mucous  mem- 
brane of  the  fauoea  and  base  of 
the  tongue,  the  mucous  glands 
of  the  mouth  and  tonsil. 

in  passing  througli  the  jug- 
ular foramen  the  nerve  presents, 
insuocession,  twogangliform  en- 
InriTPTTients.  The  su|)ericr,  the 
butuUer,  ii>  called  the  juyular 
aanglion;  the  inferior  and 
uurger,  the  petroun  ganglion  or 
die  gangliim  of  Aii'h  rsch. 

The  superior  or  jugxilar 
ganglioa  is  situated  in  the 
upper  part  of  the  groove  in 
wnich  the  nerve  is  lodged  dur- 
ing its  passage  through  the 
jugular  foramen.  It  is  of 
very  small  size,  and  involves 
only  the  outer  side  of  tlu-  trunk 
of  the  »i('i  vt>.  !i  small  fasciculus 
pa.^s'-in^  iH'Vond  it  which  is  not 
connected  directly  with  it. 

The  inferior  or  petrous 
gwnfflion  is  sitnated  in  a  de- 
pression in  the  lower  bonier  of 
the  petrous  portion  of  the  teui- 
poiBl  bone ;  it  is  larger  than  the 
former,  and  involves  the  whole 
of  the  filjrcs  of  tlio  nerve. 
From  this  ^^anglion  arise  those 
filameuLs  which  connect  theglos- 
M>-pharyugeal  with  other  nerves 
at  tlic  })ase  of  the  skoll. 

Itx  hr<ni ■■}>>■>*  iif  rommnnica' 
tion  are  witii  the  pneumogastric 
and  sympathetic. 

The  branches  to  the  pneomugastric  are  two  filamen^B-^ne  to  its  anricular 

branch,  and  one  to  the  upper  ganglion  of  the  pnenmogastric. 

The  branch  to  the  sympathetic  is  connected  with  the  superior  cervical  ganglion. 

4S 
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There  is  also  a  branch  of  romtnnniftition  with  th<^  fnrifil  which  perforates  the 
posterior  belly  of  the  Digastric,  it  arises  troiu  the  trunk  of  the  uerve  below  the 
petrous  gangiion.  and  joins  the  facial  just  aAer  its  exit  from  the  stylo-mastoid 
forijinen. 

The  hrunchcM  of  the  glostfio-pharvngettl  nerve  are  the  tympanic,  carotid,  pharyn- 
geal, mu^wular,  tonsillar,  and  lingual. 

The  tympflkxdo  braiioli  (Jaeo6son>  nerve)  arises  from  the  petrotis  ganglion,  and 
enters  a  small  bony  cantil  in  the  lower  surface  of  the  petrous  portion  of  the  temporal 
bone,  thf"  lower  opcninij  of  which  in  situated  on  the  bony  ridge  wliirh  separate*  the 
carotid  mnal  from  tho  jugular  foc^sa.  Jacubiiuu'd  nerve  ascends  to  the  tyuipanittu. 
enters  that  cavity  by  an  aperture  in  its  floor  dose  to  the  inner  wall,  and  diviaes  into 
branches  which  are  contained  in  grooves  npott  the  snr&ce  of  the  pnnnontory,  fonn^ 
ing  the  tympanic  plexus. 

Its  hranchen  of  distribuiion  ar»— one  to  the  fenestra  rotunda,  one  to  the  fenestra 
ovalis,  and  one  to  the  lining  membrane  of  the  Eustachian  tnbe  and  ^rmpanum. 

Its  hranchci*  <>/  cninmunication  are  three,  and  occupy  separate  grooves  mi  the 
8ur&ce  of  the  promontory.  One  of  these  arches  forward  and  downward  to  the 
carotid  canal  to  join  the  carotid  plextis.  A  second  mns  forward  and  npward  to 
join  the  jgreater  superficial  petrosal  nerve  aa  it  lies  in  the  hiatus  Fallopii.  The 
third  branch  runs  upward  through  the  >tihstance  of  the  pcfrou'?  portion  of  tlie  tem- 
poral bone.  In  its  course  it  passes  by  the  ganglionic  enlargement  of  the  faciul 
nerve,  and,  receiving  a  connecting  filament  from  it,  becomes  the  lesser  snperficia] 
petrosal  nerve.  This  nerve  enters  tlie  sktttt  through  a  small  aperture  situated  exter- 
nal to  the  hiatus  Fallopii  on  the  anterior  surface  of  the  petrous  bone,  courses  for- 
ward across  the  base  of  the  skull,  and  emerges  through  u  foramen  in  the  middle 
fossa  (sometimes  the  foramen  ovale)  and  joins  the  otic  ganglion. 

The  carotid  branches  descend  along  the  trunk  of  the  internal  carotid  arterv 
as  fur  its  its  point  of  bifureation.  communicating  with  the  pharyngeal  branch  of  the 
pneumogjustric  and  witli  tlie  branches  of  the  sympathetic. 

The  pharyngeal  branches  are  three  or  four  filaments  which  unite  opposite  the 
Middle  e  n^trictor  of  the  pharynx  witli  the  jiharyngeal  branches  of  the  pncumoga^ 
trie,  tlie  external  laryngeal,  and  sympathetic  nerves  to  form  the  pharyngeal  plexuts. 
branches  from  which  perfomtc  the  muscular  c<.)at  of  the  pharynx  to  supply  the  mu*- 
oles  and  mucous  membrane. 

The  muscular  branches  are  ilistrlhnted  to  the  ?^tyl<>-i>h;nyiiL'eus. 

The  topflillar  branches  tmuj^lv  the  toujsil,  forming  a  plexus  {circuiaris  tonsttl- 
larit)  around  this  body,  from  wnich  branches  are  distributed  to  the  soft  pakte  and 
fauces,  where  they  conununicate  with  the  palatine  nen  es. 

Th.'  l!n>i>i>iJ  hranch-M  are  two  in  nnniher:  one  supplie?*  the  eirp»imvnllnte  jinpillae 
an<I  the  mucous  membrane  covering  the  surface  of  the  base  of  the  tongue;  the  other 
perforates  its  substance  and  supplies  the  raucous  membrane  and  papillae  the  side 
of  the  organ. 

TvMTH  Pair  (Figi  495,  and  Fig.  620,  p.  787). 

Tlie  tenth  or  Pneumogaatrio  Nsrve  (jwrj-w*  vaffu$OT  par  va(fnm)  has  a  more 
extensive  distribution  than  any  of  the  other  crania]  nerves,  pns-ini:  thmuiih  tlie  ne<  k 
and  thorax  to  the  upper  part  of  the  abdotnen.  It  is  conipose<l  of  both  motor  and 
sonaoiy  filaments.  It  supplies  the  organs  of  voice  and  re$tpir»tion  with  motor  and 
Kensofy  fibres,  and  the  pharynx,  oesophagus,  Rtomach,  and  ueart  with  motor  influ- 
ence.  Tt<  xitpi  rfh-ial  un'f/hi  is  bv  ci^'ht  nr  ten  fihimejits  frf»m  the  s^roove  between 
tho  restitorm  and  the  olivary  body  below  the  glosso-nharyngeal ;  its  deejt  ongin 
may  be  traced  deeply  through  the  fasciculi  of  the  medulla  to  terminate  m  a  ^y 
Hiirleus  near  the  lower  part  of  the  floor  of  the  fourth  ventricle.  The  filaments 
become  unito<l  nnd  form  a  Hat  c(»rd,  which  pas!<es  outwanl  across  the  floccuhis  to  ?he 
jugular  forauien,  through  which  it  emerges  from  the  cranium.  In  pa^ssing  through 
thb  opening  the  pneumogastric  accompanies  the  spinal  acoessoxy,  being  contained  in 
the  same  sheath  of  dura  mater  with     a  nwmbranous  septum  separating  it  fiwn  tha 


I 
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gl<M80*pbarjrnS^»  which  Iie.s  in  front  (Fig.  41.'),  p.  G22).    The  nerve  in  this  sitiui- 

tion  presents  a  well-marked  ganglionic  enlarncnu  nt.  which  is  caWvil  <^ongh'on  Juffu- 
lare,  or  the  ganglion  «/'  the  root  of  tlir  vncumot/tmtric:  to  it  the  accesiiory  part  of 
the  spinal  sccemory  norve  w  oonneeted.  After  the  exit  of  the  nerve  from  the 
jugular  foniinen  a  seojna  <:!Ui;:lifonn  swelling  is  fornie<l  upon  it,  calle<l  the //flwy/fon 
mfenuit  or  the  ganglion  of  the  trunk  of  fhr  v>  r'r,> helow  which  it  is  again  joine<l 
by  filaiueuts  from  the  accessory  nerve.  'J'hf  ucrse  passes  vertically  down  the  neck 
within  the  sheath  of  the  carotid  vessels  Iving  between  the  internal  carotid  artery  and 
interrml  iii;^iilar  vein  a.s  far  as  flu-  tliymid  caitil-ifrr-,  ami  tlicn  l>otweori  tlir  saiur  voin 
and  the  common  carotid  to  the  root  of  the  neck.  Here  the  course  of  the  nerve 
becomes  different  on  the  two  sides  of  the  bmly. 

On  the  right  xidf  thf  nerve  passes  across  the  subclavian  artcrv.  iM  tween  it  and 
the  sii1<<-la\  iaii  vein,  ami  dcsccmls  liv  ihv  side  <if  the  trai-lica  tn  tlit-  hack  {lart  of  the 
root  of  the  lung,  where  it  spreads  out  in  a  plexitbrm  network  ( iwHterior  j)ulmonary), 
from  the  lower  part  of  which  two  oordfl  descend  upon  the  cesophagus,  on  which  they 
divide,  forming,  with  branches  from  the  Opposite  nerve,  the  oesophageal  plexus  (/j/^j-hj* 
gultt)',  below,  these  branches  are  collected  into  a  single  cord,  which  runs  along  the 
back  part  of  the  oesophagus,  enters  the  abdomcD,  and  is  distributed  to  the  posterior 
sur&ce  of  the  stomach,  joining  the  left  side  of  the  solar  plexus,  and  sending  niaments 
to  the  splenic  plexus  and  a  conMderable  branch  to  the  cocliac  plexus. 

On  the  hfi  x!<h'  the  pnoiimogastric  nerve  enfor'^  the  chest  between  the  left  carotid 
and  sul>clavian  artenes,  l>ehind  the  lefl  innominate  vein.  It  crosses  the  arch  of  the 
aorta,  and  descends  behind  the  root  of  the  left  long  and  along  the  anterior  snrfiioe 
of  the  oesophagus  to  the  stomach,  distributing  branches  over  its  anterior  surface, 
some  extending  over  tho  great  cul-de-sac,  and  others  along  the  h  -scr  curvature. 
Filumenti)  from  these  brunches  enter  the  gastro-hepatic  omentum  and  join  the  left 
hepatic  plexns. 

The  Irangh'on  of  the  Root  is  of  a  grayish  color,  circular  in  fonn,  about  two  linos 
in  diameter,  and  resembles  the  ganglion  on  the  large  root  of  the  fifth  nerve. 

Connecting  branches. — To  this  ganglion  the  accessory  portion  of  the  spinal 
accessory  nerve  is  connected  by  several  delicate  filaments;  it  also  has  a  communi- 
cating twig  with  tlic  prtrmia  ganglion  of  tlu-  glosso-phsirynjiciil,  with  the  facial  nerve 
by  means  of  its  auricular  branch,  and  with  the  sympathetic  by  means  of  an  ascend- 
ing  filament  from  the  superior  cervical  ganglion. 

The  Ganglion  o  f  the  Tfunk  (inferior)  is  a  plexiform  cord,  cylindrical  in  form,  of  a 
reddish  color,  and  about  an  inch  in  l(.n'_'th  ;  it  iii\olvL's  the  wliole  of  the  fibres  of 
the  nerve,  and  passing  over  it  is  tiie  accessory  nortiuii  of  tiie  spinal  accessory  ncr\  c, 
which  blends  wiA  the  ]ineumogastric  below  tne  ganglion,  and  Is  then  pnncipally 
continued  into  its  pharyngeal  and  superior  laryngeal  bi-anches. 

Connecting  branefi'». — This  gan^di  in  is  connected  with  the  hypoglossal,  tho 
superior  cervical  ganglion  of  the  sympathetic,  and  the  loop  between  the  first  and 
second  cervical  nerves. 


The  hranekei  of  the  pneumogiutrie 

In  the  juguUr  fosaa   Auricular. 

(  Pharyngeal. 

In  the  neck  •  'p"^'''''"'"  ^^^O  ^geal. 

«v  •  Uecurrcnt  laryngeal. 

[  Cervical  cardiac. 

Thoracic  c;iiiliac. 

Anterior  pultri<»t:ary. 

Posterior  pulmonary. 

CBsopbages]. 

In  the  abdomen   Gastric. 


In  the  thorax 


The  auricular  branch  (Arnold's)  arises  from  tho  ganglion  of  the  mot,  and  is 
joined  soon  after  its  origin  by  a  filament  from  the  petrous  ganglion  of  the  gloaso- 
pharyngeal ;  it  passes  otttward  bdiiad  the  jugular  vein  and  mten  a  small  cual  on 
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tbe  outer  WaII  of  the  jugalar  fossn.     Traversing  the  substance  of  the  temporal 

bone,  it  orfv^wf^s  tlie  aq!j?*?diictU8  Fullopii  abnur  twn  lines  abnvt-  its  tiTiiiiimtinn  at 
the  stylo-mastoid  forameu ;  bore  it  gives  off  an  a«cending  branch  which  join»  the 
ladalf  aod  »  descending  branch  whtdi  conatnunicates  with  the  posterior  auricnlar 
branch  of  the  same  nerve :  the  continuation  of  the  nerve  reaches  the  surface  by 
passinjr  through  the  ntiricular  fissure  between  tltp  mastoid  process*  and  the  external 
auditory  meatus,  supplies  the  integument  at  the  back  jjui  t  of  the  piuim,  and  com- 
municates with  the  branches  of  uie  auricuUkris  magnns. 

Tilt"  pharyngeal  branch,  the  jji  incipal  motor  nerve  of  the  ph  u  vnx,  arises  from 
the  upper  part  of  the  inferior  ganglion  of  the  pneumogastric,  receiving  a  filaiuent 
from  the  acce«sory  portion  of  the  spinal  accessory ;  it  passes  across  the  internal 
carotid  artery  (in  front  or  behind)  to  the  upper  border  of  the  Middle  c^>nstrictor, 
where  it  dividr-;  into  numerous  filaments,  which  communicate  with  tliosc  rruiu  the 
fflosso-pliaryitge^il,  superior  laryngeal  (its  external  branch),  and  sympathetic  to  form 
the  pharyngeal  plexus,  from  which  branches  are  distributed  to  the  rouscles  and 
mucous  membrane  of  the  pharynx.  As  this  nerve  ri<»s(  ^i  the  internal  carotid 
some  filamonts  nr(>  distributed,  together  with  those  from  the  glosso'pharyngeal,  upon 

the  wall  of  this  v<wsel. 

The  superior  larsm^eal  is  the  nerve  of  sensation  to  the  larynx.  It  is  larger 
than  the  preceding,  and  arises  from  tbe  middle  of  the  inferior  ganglion  of  the  pneu- 

niojr;!«tric.  Til  its  course  it  receives  a  bmnch  frotn  the  nrcess«irv  portion  of  the 
spinal  accesssory  nerve.  It  descends  by  the  side  of  the  pharynx  behind  the  inter- 
nal carotid,  where  it  divides  into  two  branches,  the  OTtemal  and  internal  laryngeal. 

The  external  lari/iu/eal  branch,  the  snuiller,  descends  by  the  side  of  the  larynx, 
beneath  the  Sterno-thyroid,  to  supply  the  Orico-tliyroid  muscle.  It  gives  braurhes 
to  the  pharyngeal  plexus  and  the  Inferior  constrictor,  and  communicates  with  the 
superior  cardiac  nerve  behind  the  common  carotid. 

The  internal  hirtpujeal  branch  descends  to  flic  o]»ening  in  tlie  thyro-hyoid  mem- 
brane, through  which  it  parses  with  the  .superior  laryngeal  artery,  and  is  distrihutetl 
to  the  mucous  membrane  of  the  larynx.  A  small  bnmch  enters  the  Arytenoid  mus- 
cle, and  another  communicates  with  the  recurrent  laryngeal  nerve. 

The  linuiches  to  tho  Trnicoiis  membrane  are  distributed,  fsome  in  front  to  the 
epiglottis,  the  base  of  the  toiiLjiie,  and  the  epiglottidean  glands;  while  others  pass 
backward,  in  the  aryteno-«'piu'l<>tttdean  fold,  to  supply  tli^  mucous  membrane  8or> 
rounding  the  superior  orifice  of  the  larynx,  as  well  as  the  membrane  which  lines 
the  cavity  of  the  larynx  as  low  down  as  the  vtxal  chord. 

The  filament  to  the  Arytenoid  muscle  is  distributed  paitly  to  it  and  partly  to  the 
mucous  lining  of  the  lav^rnx. 

The  filament  which  joins  with  the  recurrent  laryngeal  descends  beneath  the 
mucous  Tneinbrnne  on  the  inner  surface  of  the  lateral  part  of  the  thyroid  cartilage, 
where  the  two  nerves  become  united. 

The  inHsrior  or  recixrreiit  laryngeal  [Fig.  364,  p.  r>03].  so  called  from  its  re- 
flected course,  is  the  motor  nerve  of  the  larynx.  It  arises  on  the  right  side  in  front 
of  the  subclavian  artery,  winds  from  before  backward  round  that  vessel,  and  ast  i  iKh* 
obli(juely  to  the  side  of  the  trachea  behin<l  the  comuion  carotul  and  inferior  thvroid 
arteries.  On  the  left  side  it  arises  in  front  of  the  arch  of  the  aorta,  and  winds'from 
before  backward  round  the  aorta  at  the  point  where  the  obliterated  remains  of  the 
ductus  arteriosus  are  connected  with  it,  and  then  ascends  to  the  siile  of  the  trachea. 
The  nerves  on  both  sides  ascend  in  the  groove  between  the  trachea  and  oesophagus, 
and,  passing  under  the  lower  border  of  the  Inferior  constrictor  muscle,  enter  the 
larynx  behind  the  articulation  of  the  int'rrior  cornu  of  tlie  tliyroid  cartila^:!-  with  the 
cricoid,  being  distributed  to  all  the  muscles  of  the  lary  nx  excepting  the  Crico-thy- 
foid,  and  joining  with  the  superior  laryngeal. 

The  recurrent  laryngeal  as  it  winds  round  the  subclavian  artery  and  aorta  gives 
off  several  canliac  filaments,  which  unite  with  the  ranliac  bnin<  lic^  fn^m  the  pneu- 
mogastric  and  sympathetic.  As  it  ascends  in  the  neck  it  gives  off  oesophageal 
bnnehes,  mora  numerous  on  the  left  than  on  the  right  tide,  which  supply  the 
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nuoous  tnctiibnine  and  muscular  coat  of  the  (CH(>pha;;us ;  tracheal  branches  tO  the 
n)McoMS  membrane  and  muscular  fihros  of  the  trachea;  and  some  pharyngeal  fila» 
ments  to  the  Inferior  constnctor  ot  the  pharynx. 

The  oervioal  oardiao  Inanohee,  two  or  tfiiree  in  number,  arise  from  the  pnen- 
mogtistric  at  the  upper  and  lower  part  of  the  neck. 

The  Miipt-n'or  tuaiu  lies  nr(>  small,  and  communicate  vith  the  cardiac  branches  of 
t  *  Hvnipathetic  and  with  the  great  cai-diac  plexus. 

The  inferior  branches,  one  on  each  side,  arise  at  the  lower  part  of  th^  neck  just 
ab*  e  the  first  rib.  On  the  right  side  thi.s  brunch  passe.s  in  front  or  by  the  side  of 
the  -trna  inn»iTninnta.  and  communicates  with  one  of  the  cardiac  nerves  proceeding 
tu  the  deep  carduic  plexus.  On  the  left  side  it  passes  in  front  uf  the  arch  of  the 
aorta  and  joins  the  superficial  cardiac  plexus. 

The  thoracic  cardiac  branches,  on  the  ri^bt  side,  arise  from  rbc  trunk  of  (lie 
pneumogastric  as  it  lies  by  the  side  of  the  trachea,  and  from  its  recurrent  laryngeal 
branch,  but  on  the  left  side  from  the  recurrent  nerve  only ;  pa.ssing  inward,  they 
terminate  in  the  deep  cardiac  plexus. 

The  anterior  pulinonary  branches,  two  or  tlirtf  in  nuniLcr  and  of  small  size, 
are  distributed  on  the  anterior  aspect  of  the  root  of  the  lungs,  f  hey  join  with 
filaments  from  the  rrmpathetic  bihI  form  the  anterior  pulmonary  plexus. 

The  pooterior  pulmonary  branohes,  more  numerous  and  larger  than  the  ante- 
rior, are  distributed  on  the  posterior  n^pwt  of  the  rfv>t  «»f  fbo  bin«r:  they  are  joined 
by  filaments  fr<»m  the  third  and  fourth  thoracic  ganglia  of  the  sympathetic,  and  form 
the  |>o«terior  pidmonary  plexus.  Branches  from  both  plexuses  accompany  the  rami- 
fications of  the  air-tubes  through  the  substance  of  the  lung^ 

The  OBsopha^eal  branches  are  given  nff  from  the  pneuraogjistric  both  above 
and  below  the  pulmonary  branches.  The  lower  are  more  numerous  and  larger  than 
the  upper.    They  form,  together  with  branches  from  the  opposite  nerve,  the  tetoph- 

4Xffefil  pfi  riif  or  /•Ii  .nix  ijuhv. 

The  gastric  branches  *are  the  terminal  filaments  of  the  pneumngastric  nerve. 
The  nerve  on  the  right  side  is  distributed  to  the  pt)sterior  surfat  e  ot  the  stomach, 
and  joins  the  left  side  of  the  coeliac  plexus  and  the  splenic  plexus.  The  nerve  on 
the  It'ft  side  is  distributed  over  the  anterior  surface  of  the  sroruacli,  some  filaments 
pa.ssiug  aci-oss  the  great  cul-dC'Sac,  and  others  along  the  le.s.ser  curvature.  They 
unite  with  branches  of  tlie  right  nerve  and  with  the  sympathetic,  some  filaments 
passing  through  the  lesser  omentum  to  the  left  hepatic  plexus. 

ESlstsnth  Pair  (Fig.  405). 

The  elevenfh  or  Spinal  Aooeaaory  Nerve  [t.  e.  nervna  spinalis  ad  pneu- 
mogastricum  accessorius],  <  onsi^ts  of  two  parts — one  the  accessory  part  to  the 

vagus,  and  the  other  the  spinal  portion. 

The  aoceoflory  part,  the  smaller  of  the  two,  arises  by  four  or  five  delicate  fila- 
ments from  the  Intend  tract  of  the  cord  below  the  roots  of  the  vagus ;  these  filsp 
nients  may  be  traced  to  a  nucleus  of  gray  matter  at  tlie  back  of  the  inrfluli.'v,  below 
the  origin  of  the  vagus.  It  joins,  in  the  jugular  foramen,  with  the  upper  ganglion 
of  the  vagus  by  one  or  two  filaments,  and  is  continued  into  the  vagus  below  the 
second  ganglion.  It  is  princijially  distributed  to  the  pharyngeal  and  superior 
Inrvn^ronl  branrlips  of  the  vagn«.  }>nt  some  branches  from  it  are  rnntinued  into 
the  recurrent  laryn;ical  nerve  and  probably  into  the  cardiac  nerves  also. 

The  spinal  portion,  firm  in  texture,  arises  by  several  filaments  from  the  lateral 
tnict  tif  the  cord  as  low  (Inwn  as  tlif  sixtli  cervical  nerve:  the  fibres  pierce  the  tract, 
and  are  connected  with  the  anterior  horn  of  the  gray  matter  of  the  cord.  This 
portion  of  the  nerve  ascends  between  the  ligamentum  denticulatum  and  the  poste- 
rior roots  of  the  spinal  ih  r\  c-.  enters  the  skull  through  tlie  foramen  magnum,  ;\ih1 
is  flien  directed  outward  to  the  jii;_nilai  fornmen.  tlinmgli  which  it  passes,  lying  in 
the  same  sheath  as  the  pncumomistnc,  but  separated  from  it  by  a  fold  of  the  arach- 
noid, and  it  here  otMmeeted  with  the  accessory  pMtion.   At  its  exit  from  the  jug- 
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alar  fonunen  it  passes  backwunl.  eitluM-  in  front  of  or  beliiml  t)ic'  internal  jugular 
vein,  :iti<l  <l('S(>('ii<ls  ()l>lir|ii(.'ly  lu'liind  the  Dig;istric  and  Stylo-hyoid  muscles  to  the 
upper  part  of  tlie  Sterno-uiaMtuid.  It  pierces  that  muscle  and  passes  obli<juelv 
across  the  occipital  triangle,  to  terminate  in  the  deep  snrfiioe  of  the  Trapesius. 
This  nerve  gives  several  branches  to  the  Sterno-niastoid  during  its  ]):issa;:('  through 
it,  and  j'liii'^  in  \\<  suhstaiico  with  branches  fmiii  the  second  cervical  uhicii  sujuily 
the  muscle.  Jiuueuth  the  Tnijiezius  it  joins  with  the  third  and  t'uurth  cervical 
nerves  to  form  a  sort  of  plexus  from  which  fibres  are  distributed  to  the  muscle,  and 
in  the  occipital  triangle  between  the  two  muscles  it  joins  with  the  second  and  third 
cervical  nerves  and  assists  in  the  fonuation  of  the  cervical  plexus.  [It  is  accossjlde 
for  operation  incision  at  either  the  anterior  or  posterior  border  of  the  Sterno- 
clado-mastoid  muscle  at  its  upper  portion.] 

TwBLTCB  Pair  (Fig.  496). 

The  twelfth  or  HsrpogloaMl  N«rve  is  the  motor  nerve  of  the  tonsae.  It 
by  aeveral  fibments,  from  ten  to  fiftera  in  number,  from  the  groove  between 

Fio.496. 


H]rpaft«MU  Nenre,  Cervical  Plexna,  and  Uieir  ttnnelMii. 


die  pyramidal  and  olivary  bodies,  in  a  continuous  line  with  the  anterior  roots  of  the 

ppinal  nerves.  The  deep  or^n  of  the  nerve  can  be  traced  through  the  olivary 
body  to  a  special  nucleus  at  the  lowest  point  »»f  the  fourth  ventrirle.  cIo-jc  to  the 
decussation  of.  the  pyramids.    The  tilaments  of  this  nerve  are  cuilecte<i  into  two 
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bundles,  which  iturforate  the  dura  mater  separatelj,  opposite  the  anterior  oandylui<l 
foramen,  and  unite  to;]tether  after  tlieir  pa.'«,»inpo  tliroiifrh  it.  In  those  ca!*e«»  in  uliicli 
the  anterior  condyloid  iorameu  in  the  occipital  bone  is  double,  these  two  jK>riiont*  of 
the  nerve  are  separated  bj  the  small  piece  of  bone  which  divides  the  foramen.  The 
nerve  de!<cend.s  jilmo.st  vertically  to  a  point  corresponding  with  the  angle  of  the  jaw. 
It  i««  at  fir!*t  deeply  seate<l  beneath  the  internal  carotid  artery  and  internal  jugular 
vein,  and  intimately  connected  with  the  pneumogastric  nerve ;  it  then  passes  for- 
ward between  the  vein  and  artery,  and  lower  down  in  the  neck  becomes  superficial 
helow  the  Digastric  muscle.  Tlu-  iier\f  tlim  lo'iji<  roiiinl  the  nccijiital  artery,  and 
crosses  the  external  cai'otid  below  the  tendon  of  the  JJiga^tric  nius*cle.  It  passes 
beneath  the  Mylo-hyoid  mnscle,  lying  between  it  and  the  Hyo-glossut*,  and  commu- 
nicates at  the  anterior  border  of  tite  latter  muscle  with  the  gustatory  nerve:  it  is 
then  continued  forwanl  in  the  fibres  of  the  ( M-nio-hyo-nrlossus  muscle  as  for  as  the 
tip  of  the  tongue,  distributing  branches  to  its  substance. 
Branches  of  this  nerve  communioate  with  the 

Pneumogastric.  First  and  second  cervical  Dervee. 

Bymiiathetic  Gustatory. 

The  communication  with  the  pneumogastric  takes  place  close  to  the  exit  of  the 
nerve  from  the  skull,  numerous  filaments  passing  between  the  hypoglossal  and 
lower  ;.r;ni^r]ion  of  the  pneumo^trie ;  sometimes  the  two  nerves  are  united  so  as 

to  form  one  nia^. 

The  communication  with  the  sympathetic  takes  place  opposite  the  atlas  by 
branches  derived  from  the  superior  cervical  ganglion,  and  in  the  same  situation 
the  nerve  is  joined  by  a  filament  derived  from  ue  loop  eoonecting  the  first  two 

cervical  nerves. 

The  communication  with  the  gustatory  takes  place  near  the  antwior  border  <^ 
the  Hyo-glo88us  muscle  by  numerous  filaments  which  ascend  upon  it. 
The  branches  of  distribution  are  the 

Descendens  noni.  Thyro-hyoid. 
Muscular.  Meningeal. 

Tlie  descendens  noni  \J.  c.  (7>n<'fnJ/n(f  branch  of  the  ninfh  nerve — a  relic  of 
the  older  enumeration  of  \ViUisj  is  a  long  slender  branch  which  ijuits  the  hypo- 
glossal where  it  turns  round  the  occipital  artery.  It  descends  obliquely  across  the 
sheath  of  the  carotid  vessds,  and  joins  the  communicating  branches  from  the  second 
and  third  cerviral  nerves  jiest  below  the  ini«hne  f>f  the  neek  to  form  a  loop.  From 
the  convexity  of  this  loop  branches  ya^a  foi-ward  to  supply  the  Stemo-hyoid,  Sterno- 
thyroid, and  both  bellies  of  the  Omo-hyoid.  According  to  Arnold,  another  filament 
descends  in  front  of  the  vessels  into  the  chest  and  joins  the  cardiac  and  phrenic 
nerves.  The  descendens  noni  is  occasionally  containetl  in  the  fheath  of  the  carotid 
vessels,  being  .sunetiuies  placed  over  and  sometimes  beneath  the  internal  jugular 
vdn. 

The  thsTTO-hyoid  is  a  snmll  branch  arising  from  the  hy|x)glo8sal  near  the  pos- 
terior border  of  the  Ilyo-glossus ;  it  pa.sses  obliquely  across  the  great  comu  of  the 
hyoid  bone  and  supplies  the  Thyro-hyoid  muscle. 

The  muscvilar  branches  are  distributed  to  the  Stylo^loesua,  Hyo^^lossuS) 
riftiio-hyoiil,  and  Genio-hyo-glossus  muscles.  At  the  tmder  surface  of  the  tongue 
numerous  slender  branches  pass  upward  into  the  substance  of  the  organ. 

Meningeal  Braaohee. — As  the  hypoglossal  nerve  passes  through  the  anterior 
condyloid  fommen  it  gives  off,  according  to  Lu.schka,  several  filaments  to  the  dura 
matei:  in  the  posterior  fossa  of  the  base  of  the  skuU. 
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The  Spinal  Nerves. 

THE  Spinal  Nerves [']  are  so  enllt  i]  l)Ocaiise  they  take  their  orijriri  from  the 
spinal  cord  und  are  transmitted  through  the  intervertebral  foramina  on 
either  side  of  the  spinal  eolumn.  There  are  thirty-ane  pairs  of  spinal  nerves, 
which  are  arranged  into  llie  following  groups,  corresponding  to  the  re^on  of  the 
spine  through  wliich  thej  pass ; 

Cervical   8  pairs. 

Dorsal   12  " 

Lumbar  .....  5  ** 

Sacral   ^ 

Coccygeal   1  pair. 

It  will  be  observed  that  each  group  of  iic-rv     corresponds  in  number  with  the 

vertebra*  in  that  region,  except  the  cervical  nn<\  coery^ical. 

Each  .spinal  nerve  arises  by  two  roots,  an  anterior  or  motor  root,  and  a  posterior 
or  sensory  root. 

Roots  of  the  Spinal  Nerves. 

The  anterior  roots  uriso  sonu  wlnit  irregularly  from  a  linear  series  of  depres- 
sions on  the  antero-laterai  column  ol  the  spiiml  cord,  gradually  approaching  toward 
the  anterior  median  fissure  as  they  descoia. 

The  fibres  of  the  anterior  roots,  according  to  the  researches  of  Dr.  Lockhart 
Clarke,  are  nttachcd  to  the  anterior  part  of  the  antero-latenil  eoliimn,  arifl.  .ift.  r 
penetrating  horizontally  through  the  longitudinal  fibres  of  this  tract,  enter  the  gray 
substance,  where  their  fibrils  cross  each  other  and  divei^e  in  all  directions  like  the 
expanded  hain*  of  u  brush,  some  of  them  running  nu»re  or  less  longitudinally 
upward  and  downward,  and  others  deeij<<s;itiii<r  with  tltn^e  of  ilie  f>|>|H)*5ite  side 
through  the  anterior  commissure  in  front  of  tlie  central  canal.  Kiiiliker  stated 
that  many  fibres  of  the  anterior  root  enter  the  lateral  column  of  the  same  side, 
where,  turning  up>rar,l,  they  pursue  their  course  as  longitudinal  fibres.  In  other 
respect.s  the  description  of  the  origin  of  the  anterior  roots  by  these  observers  is 
very  similar. 

The  posterior  roots  are  all  attached  to  the  cord  at  the  postero-Iateral  fi.ssure. 

They  enter  the  -jmy  siih:^t;infe  of  tlie  |M)Hterior  cornu,  citli(M"  ilirei  tly  ihe 
substantia  gelatinosa,  or  indirectly  by  first  pa.ssing  through  the  white  matter  of  the 
posterior  column  and  winding  round  in  front  of  the  caput  mmn.  Tho^e  which 
enter  the  gray  matter  at  once  for  the  most  part  turn  upN\anl  mihI  downward,  and 
become  contintu>iis  with  tlie  fine  nerve-ple.xn*  in  the  ceinr.il  |Hirtioii  of  the  gnv 
matter;  some  few  fibres  pass  transversely  through  the  posterior  commi.«sure  to  the 
op|>osite  side,  and  others  into  the  anterior  cornu  of  the  mme  siQe.  Those  fibres 
which  enter  the  gray  matter  in  front  of  the  caput  cornu  tcieh  the  posterior  ve«iic- 
nlar  column  and  blend  with  it.  a  few  fibres  passing  through  it  to  become  longi^ 
tudinal  in  the  posterior  column  of  the  cord. 

The  po§tenor  ro&t»  of  the  nerves  are  larp^r,  but  (he  individual  filaments  are 
finer  and  more  delicate,  than  those  of  the  anterior.  As  their  component  fibril*  pass 
outward  toward  the  aperture  in  the  dura  mater  they  coalesce  into  two  bundles, 

['  Since  the  section  on  t!u'  f listoldjry  of  the  Norve<*  wa«;  [iriiitt^I  I  liuvf  rr(  .  ivi-i!  tin-  -.^-rfiiiil  edi- 
tion of  ihe  Bradithcnct  L^auix  ti>s^  lifS'.l,  by  Mr.  John  Murshall.  In  ihe  urlgiiial  letture  lir  fir>-iiirl«J 
that  l>e*.iiii-s  ihe  vaso-niotor  i synii>athetiol  nerves  < list ri In ite»J  to  flie  hlooH-veweiR  of  tlx-  in  rvr>.  iln  re 
would  be  foiinil  •enanry  neiTt  nertarum,  la  the  m-ond  ediiion  thiit  prediction  iv  verified,  and  be  givm 
NV«tal  «zoell«iit  dtaWiag*  bgr  Prof.  Victor  Honlvjr  demomtnoiag  their  «sifll«ice.l 
7U 
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receive  a  tabular  sbc^th  from  that  membrane,  and  enter  the  i^glion  which  ia 

developed  «pnn  each  root. 

The  posterior  root  of  the  tiret  cervical  nerve  forms  an  exception  to  these  charac- 
ters.   It  is  smaller  than  the  anterior,  has  freqnently  no  ganglion  developed  upon  it, 

and  when  the  ganglion  exists  it  is  often  situated  within  the  dura  mater. 

The  anterior  ninf.^  arc  tlie  smaller  of  the  two,  devoid  of  any  ganglionic  enlarge- 
ment, and  their  com|)oueui  fibrils  are  collected  into  two  bundles  near  the  interver- 
tebral foramina. 

Oakolia  of  thb  Spinaii  Nbrvkb. 

A  ganglion  is  developed  upon  the  posterior  root  of  each  of  the  spinal  nerves. 
These  ganglia  are  of  an  oval  form  and  of  a  re<ldish  color ;  they  bear  a  proportion 
in  size  to  tht-  ncrvfs  upon  which  tlu-v  arc  formed,  and  arc  placed  in  tlic  intt-rver- 
tebral  foramina  external  to  the  point  where  the  uerves  pertbrate  the  dura  mater. 
Each  ganglion  is  bifid  internally  where  it  b  joined  by  the  two  bundles  of  the  pos- 
terior root,  the  two  portions  being  united  into  a  single  man  externally.  The  gen* 
glion  upon  the  first  and  second  cervical  nerves  forms  an  cxccjition  to  these  charac- 
ters, being  placed  on  the  arches  of  the  vertebrse  over  which  the  uerves  pass.  The 
ganglia  auo  of  the  saeral  nerves  are  placed  withiD  t^  sinnal  esirnl,  and  thai  oa  the 
coccygeal  nerve  also  in  the  canal  about  the  middle  of  its  posterior  root 

[DxviBioHB  or  THB  Spinaii  Nebvbb.] 

Immediately  beyond  the  ganglion  the  two  roots  coalesce,  their  fibres  internnngle, 
and  the  trunk  thus  formed  passe?  out  of  the  intervertebral  fommcn,  and  dix  ides 
into  an  anterior  division '  for  the  supply  of  the  anterior  part  of  tiie  bo(iy,  and  a 
potterhr  dimion  for  die  posterior  part,  each  containing  fibres  from  both  roots. 

Anterior  Divibions  of  the  Spikal  Nbrtss. 

The  anterior  divisions  of  the  spinal  nerves  supply  the  parts  of  the  body  in 
front  of  the  spine,  including  the  limbs.  They  are  for  the  most  part  larjrcr  tlian  the 
posterior  divisions,  this  increase  of  size  being  proportioned  to  the  larger  extent  of 
structures  they  are  required  to  supply.  Each  division  is  connected  by  slender  fila- 
ments with  the  sympathetic.  In  the  dorsal  region  the  anterior  divisions  of  the 
spinal  nerves  are  completely  separate  from  each  other  and  are  TiTiifi>rni  in  tljcir 
distribution,  but  iu  the  cervical,  lumbar,  and  sacral  regions  they  form  intricate 
])lexuscs  previooB  to  their  distribution* 

* 

Posterior  Divisions  of  the  Spinal  Nbrvss. 

The  posterior  divisioDS  of  the  spinal  nerves  are  generally  smaller  than  the 

anterior;  they  arise  from  the  trunk  resulting  from  the  union  of  i!  <  r  xits  in  the 
intervertebral  foramina,  and,  pa.s.sinir  backward,  divide  into  external  and  internal 
branches,  which  are  distributed  to  the  muscles  and  intcgumcut  behind  the  spine. 
The  first  cervical  and  lower  sacral  nerves  are  exceptions  to  these  characters. 

[Ponmi  of  OsiDiir  amd  EMasumcm  of  khb  Spinal  NsRvse* 

The  roots  of  the  spinal  nerves,  as  soon  as  they  leuve  the  spinal  cord,  ran 
obliquely  ilownward  to  the  intervertebral  firamina,  tiiroti.rli  which  they  jmiss. 
The  obliquity  of  their  course  increases  from  above  downward,  especially  in  the 
lower  nerves.  Hence  their  points  of  emergence  from  the  spinal  cord  and  their 
points  of  emergence  from  the  spinal  column  are  not  at  the  same  lev  el.  It  is  often 
import  tT:'  fn  know  the  relation  of  these  points  of  oi  iirin  from  the  spinal  conl,  and 

'  I '  >r  the  iuike  of  demmen  I  have  thouaht  it  better  to  rail  the  priroarv  bnuichei  ioto  which  the 
compound  mrvv  divides, "  diTltiom^''  mtUmi  of  "bnochca,"  mt  in  the  tormer  editions. 
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Diagram  and  Tabic  sbuwtng  the  Approximate  Relation  of  the  Spina)  NerreM  of  the  Various  Motor,  Scnaocy.aad 
Befles  Funetlona  of  the  Spinal  Cord.  (i¥iMaiiafimilB«aiidpa(Aaliv<oiit(tefa.  From  Gowen.)] 


ot  emergence  through  the  intervertebral  foramina  to  the  spinous  processes  of  the 
vertebm.  Fig.  49T  illustrates  this,  as  well  as  the  motor,  sensoiy,  and  reflex  fbno* 
tions  of  the  Tarious  spinal  nerves.] 


OEBVICAIj  nebvbs. 

The  roots  of  the  cervical  nerves  increase  in  sise  from  the  first  to  the  fifth, 

and  then  remain  the  mmo  si/e  to  the  ei<rhth.    The  posterior  roots  bear  a  propor* 

tion  to  the  nnterior  ax  to  1,  wliich  is  much  frroator  than  in  any  other  ro-jion.  tlie 
individual  iilaiueutii  being  also  much  larger  than  those  of  the  anterior  roots.  In 
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direetton  the  iwts  of  the  cervical  are  less  oblique  than  tho^f  uf  the  other  spinal 
nerves.  The  first  cervical  nerve  is  <lire.  ii'.l  a  little  upward  ami  ntitwurd ;  the 
Recontl  is  li>.rixontal ;  the  other's  are  directed  obliquely  downward  and  outward,  the 
lowest  beiii^  the  most  oblique,  and  couseqaentlj  longer  than  the  upper,  the  distance 
between  their  plaee  of  origin  and  their  point  of  exit  from  the  spinal  canal  never 
exceedlnj:  tVte  depth  of  one  vprtebra'. 

Tiie  trunk  of  the  Jimt  cervical  nerve  {jtuboccipiUU)  leaves  the  spinal  caual  between 
the  occipital  bone  and  the  posterior  arch  of  the  atlas,  the  second,  betveen  the  poste- 
rior arch  of  the  atlas  and  the  lamina  of  the  axis;  and  the  eighth  (the  last),  between 
the  bust  cervical  and  first  dorfal  vertelinr. 

Eauh  Jierve  at  its  exit  from  the  intervertebral  foramen  divides  into  an  anterior 
and  a  posterior  division.  The  anterior  divisions  of  the  htr  upper  cervical  nerves 
form  the  cer\  i«  a!  plexus.  The  anterior  divisions  of  the  four  lower  cervical  nerves* 
together  with  th^  first  dorsal,  form  the  braohial  plexus. 


PoemtiaB  Divieiows  of  tbb  Qbbvioaii  Nbbvbs  (Fig.  498). 

The  poaterior  division  of  the  first  cervical  (iubocrijntal)  nerve  difTei-s  from 
the  posterior  divisions  of  the  other  cervical  nerves  in  not  dividing  into  an  external 
anil  interna]  linineh.  It  is  Inrircr  than  the  anterior,  and  escnpc?  from  the  spinal 
canal  between  the  occipital  bone  and  the  posterior  arch  of  the  atlas  lying  behind 
the  vertebral  artery.  Ft  enters  the  suboccipital  triangle  formed  by  the  Rectus 
capitis  |>osticus  major,  the  Obliquus  superior,  and  Obliquus  inferior,  and  supplies 
the  Recti  and  Ohliqni  muscle?;  nnd  the  roniplexns.  From  the  hraneli  which  sup- 
plies the  Inferior  oblique  a  tilament  is  given  ofi  which  joini>  the  second  cervical 
nerve.  This  nerve  also  occasionallj  gives  off  a  cutaneous  filament,  wfaidi  accom- 
panies the  occipital  artery  and  communicates  with  the  occipitalis  major  and  minor 
nerves. 

The  poeteribr  division  of  the  second  cervical  nerve  is  three  or  four  times 
greater  than  the  anterior  branch,  and  the  largest  of  all  the  posterior  cervical  divis- 
ions. It  emerges  from  the  spinal  canal  between  the  posterior  arch  of  the  atlas  and 
lamina  of  the  axis,  heh^w  the  Inferior  obliqne.  It  supplies  this  nui*»rle  and  receives 
a  communicating  hiament  from  the  tirst  cervical.  It  then  divides  into  an  external 
and  an  internal  liranch. 

The  internal  branch,  called,  from  its  size  and  distribution,  the  occipitalis  major 
[Fi*;.  49;3,  p.  7-34],  a.scends  obliquely  inward  between  the  Obliouus  inferior  and  Com- 
plexus,  and  pierces  the  latter  mufcle  an<l  the  Trapezius  near  their  attachments  to  the 
cranium.  It  is  now  joined  by  a  filament  from  the  third  cervical  nerve,  and,  aj-cend* 
ing  on  the  back  part  of  tlie  head  with  the  occipital  artcrv.  ilividcs  into  two  hrain  hes, 
which  supply  the  integument  of  the  scalp  a.s  far  forward  lus  the  vertex,  communicat- 
ing with  the  occipitalis  minor.  It  gives  off  an  auricular  branch  to  the  back  part  of 
the  ear,  :uid  muscular  branches  to  tiu  Coniplcxus.  The  external  branch  is  often 
joined  hy  the  external  brnnrh  of  t!ie  posterior  division  of  the  third,  and  SUppUeS 
the  Complexu-s  ^plenius,  and  Trachelo-mastoid. 

The  posterior  divkicm  of  tlie  Uiird  oervioal  is  smaller  than  the  preceding,  but 
larger  than  the  fourth;  it  differs  from  the  posterior  divisions  of  the  other  cervical 
nerves  in  its  supplying  an  additional  filament  to  the  integument  of  the  oeeipnt. 
This  occipital  branch  arises  from  the  internal  or  cutaneous  branch  beneath  the 
Tmpezius;  it  pierces  that  musde,  and  supplies  the  skin  on  the  lower  and  back 
part  of  the  head.  It  lies  to  the  inner  side  of  the  occipitalis  major,  with  which  it 
IS  conTireted.  The  post«n-ior  dtvi«ifm  of  the  tliird  nerve,  like  the  others,  divides 
into  an  external  and  internal  branch.  The  intemol  branch  passes  between  the 
Semispinalis  and  Complexns,  and,  piercing  the  Splenins  and  Trapesins,  supplies 
tlie  .skin  over  the  latter  mu.scle;  the  erternal  branch  joins  with  that  of  the  poste- 
rior divinion  of  the  second  to  supply  the  Spleniua,  Complexus,  and  Trachelo- 
mastoid. 
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The  posterior  division  of  the  suboccipitnl  ih^'vc  anil  tlie  internal  branches  of  the 
posterior  divisions  of  the  second  and  third  cervical  nerves  are  occasionally  joined 
beucath  the  Complexus  by  communicating  branches.  This  communication  is  described 
by  Cruveilhier  as  the  posterior  cervteal  plenu.  I 

T\\v  posterior  diyisioiis  of  the  fourth,  fifth,  sixth,  seventh,  aivl  eighth  cer- 
vical nerves  (Fig.  507,  p.  765)  pasa  backward  aud  divide  behind  the  posterior 
Intertrauij  verse  muscles  into  external  and  internal  branclua.  The  external  branches 


Fia.498. 


^Pott«riur  Dlvisit)iis  of  the  Upper  Cervical  Kerres. 


snpply  the  muscles  at  the  side  of  the  neck — viz.  the  Cervicalis  asoendens,  Tran.*v«  i  - 
Mlis  (•<»11i.  rind  Trachc]it-iii;i>t'iii].  Tlie  inti'rn<if  1ir;iin  lu  s,  tlic  lar^rPi",  are  di.'^triluitnl 
difTtTentiy  in  the  upj)er  and  lower  part  of  the  neck.  Those  derived  from  the  fourth 
and  fifth  nerves  pass  between  the  Semispinalis  and  Complexus  muscles,  and,  having  « 
reached  the  Hpinoos  proce.s.ses,  perforate  the  a|x)neurosis  of  the  Sploiivs  and  Trape- 
zius, and  are  continued  outAvard  to  tfio  intp<?iini«mt  over  the  Tmpezius.  whilst  th(>j»c 
derived  from  the  tliree  lowest  ecrvjcul  nerves  are  the  smallest,  and  are  placed  beneath 
the  Semispinalis,  which  they  supply,  and  then  pass  into  the  Interspinalis,  MnltifidiH 
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epinre,  and  Complexus,  and  send  twigs  through  this  lAtter  mmcte  to  supply  theillteg* 
umcnt  near  the  spinous  processes  (Uirscliield).' 

Anterior  Di\nsioNs  o\  the  Obrvicai.  Nebvbs. 

Tile  anterior  division  of  the  first  or  suboccipital  nerve  is  of  t^niail  size.  It 
escapes  from  the  spinal  canal  through  a  groove  upon  the  posterior  arch  of  the  atla.s. 
In  this  groove  it  lit  s  Kcueath  the  vertebral  artery,  to  the  inner  aide  of  the  Rectus 
capitis  lateralis.  As  it  crosses  the  foramen  in  the  transverse  prnecss  of  the  iitlas  it 
receives  a  filament  from  the  sympathetic.  It  then  descends,  iu  front  of  this  process, 
to  communicate  with  an  ascending  branch  from  the  second  cervical  nerve. 

Communicating  filaments  from  this  nerve  join  the  pncuinoga>itric,  the  hypo- 
glossal, aii'l  tlic  sympathetic,  and  pome  hramlirs  are  distributed  to  the  Rectus  lat- 
eralis an(i  the  two  Anterior  recti.  According  to  Valentin,  the  anterior  division  of 
the  suboccipital  also  distribntes  filaments  to  the  ooeipito^ttloid  articulation  and  mas- 
toid proei  ss  of  the  temporal  bone* 

Tlie  anterior  division  of  the  second  cervical  nerve  e^cappj^  from  tlie  sjjinal 
canal  between  the  posterior  arch  of  the  atlas  and  the  lamina  of  the  axis,  and,  pa.s»- 
ing  forward  on  the  outer  side  of  the  vertebral  artery,  divides  in  front  of  the  Inter> 
transverse  muscle  into  an  ascending  branch,  which  joins  the  first  cervical,  and  one 
or  two  descending  branches,  which  join  the  third.  It  lmvcs  off  the  •>niall  occipital ; 
a  branch  to  assist  in  forming  the  great  auricular;  another  to  asf'ist  in  forming  the 
sapeificial  cervical ;  one  of  tLe  communicantes  noni ;  and  a  filament  to  the  Stcmo- 
mastoid  ■vvlii<  li  ( iminiiinicat'  -  in  '1  r  -ulistaiiee  of  the  niusi  lewith  the  spinal  acces.sory. 

The  anterior  division  of  the  third  cervical  nervo  h  double  the  size  of  the 
preceding.  Ai  its  exit  from  the  inlei  vertebml  I'oraiiien  it  psisses  downward  and 
outward  beneath  the  Stemo-mastoid,  and  divides  into  two  branches.  The  a.«cond- 
ing  branch  joins  the  anterior  division  of  the  seeond  cervical  ;  the  <lr>(  eniliii;i 
branch  passes  down  m  front  of  the  iScalenus  anticus  and  communicates  witli  tlie 
fourth.  It  gives  off  the  greater  part  of  the  great  auricular  and  superficial  cervical 
nerves;  one  of  the  communicantes  noni;  a  branch  to  the  supraclavicular  nerves;  a 
filament  to  as?i?;t  in  forming  the  )>ln-enie  and  nmscular  branches  to  the  Levator 
anguli  scapula  and  Trapesios:  this  latter  nerve  communicates  beneath  the  muscle 
with  the  ftpinat  accessory.  Sometimes  the  nerve  to  the  Scalenus  medios  is  derived 
from  this  source. 

The  anterior  division  of  the  fourth  cervical  is  of  tlie  same  size  as  the  pre- 
ceding. It  receives  a  branch  from  the  third,  sends  a  communicating  branch  to  the 
fifth  cervical,  and,  passing  downward  and  outward,  divides  into  numerous  filaments 
which  cross  the  posterior  triangle  of  the  neck,  forming  the  supraclavicular  nm'<». 
It  gives  a  branch  to  the  phrenic  nerve,  whilst  it  is  confnined  in  the  intertransverse 
space,  and  sometime^i  a  branch  to  the  Scalenus  mednis  muscle.  It  also  gives  a 
braneh  to  the  Levator  anguli  scapuls  and  to  the  Trapesius  which  unites  with  the 
brand)  given  off  from  the  third  nerve  and  communicates  beneath  the  mnscle  with 

the  spinal  aeCfSSorA-. 

The  anterior  divisions  of  the  Hfth,  sixth,  seventh,  and  eighth  cervical 
twrvoB  are  remarkable  ia^  iStmx  large  sise.  They  are  much  larger  than  the  pro^ 
ceding  nerves,  and  are  all  of  equal  sise.  They  aasut  in  the  formation  of  the 
brachial  plexus. 

Cervical  Flkxus. 

The  Cervical  PlexiT?  f  Kij:.  400,  p.  ITA)  i»  formed  by  the  anterior  divisions  of  the 
four  upper  cervical  nerves.     It  is  situated  opposite  the  four  upper  vertebrw,  resting 

*  It  will  Iw  seen  that  this  BtateriKtit,  inmlc  <m  the  niithority  of  Ilirw'lilVlil,  diUlrN  I'mrn  that  con- 
tAincd  in  tlie  lost  edition  of  thi>  work  :iii<i  in  ni;>iiy  nf  tin-  tf\ili<"tks  nii  aniiiimiy,  wlu're  it  isolated 
that  the  iHwterior  divisions  of  tlie  tlire«  lowest  cervinil  norvcs  ilo  not  (nriii»h  any  culane«»u8  fila- 
mcnbi.  'I  he  suhject  has  been  carefully  inveMtieate<l  by  my  fri«n<l  Mr.  Moss,  demonstrator  of  anatomy 
at  8t  Oeotge'i  Hospital,  who  informs' me  that  be  hw'beeii  »bl«  to  demuniKnte  the  exiatenoe  of  cuta* 
neoui  filMiMiHS  tnm  endi  of  tbe  tbrse  low«t  eervical  ncrtea 
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u|)on  the  Levator  anguU  Bcapulse  and  Scaleuoa  medius  muscles  and  covered  iu  by 

the  Steruo-iuastoid. 

Its  branches  may  be  divided  into  two  gronpa,  $uperfieial  and  deep^  which  may  ■ 
be  thus  arranged:  « 

(  Snporfirinlis  n»lli. 
( ^iscending^  Aiirieulariii  uaguiui. 

I  Occipitalifi  minor.  • 

1^ Descending  Supraclavicular <  Clavicular. 

(  Acromial. 

r  Cofmmumcating. 

f  I  .       ,  Muscular, 
f  Internal  wi 

Ciiiniiuinicans  noni. 

iJeep .  .  .    ;  Phrenic. 

Ux.ern.1  {  SZHS?"*^'- 


Obbvxoal  Plexus  (Fig.  499,     761 ;  Fig.  490, 
p.  731 ;  Fig.  498,  p.  784;  and  Fig.  507,  p.  765). 

The  Superflcialis  colli  arises  from  the  second  and  third  cervical  nerves,  tunu 
round  the  posterior  border  of  the  Sterno-mastoid  about  it,s  middle,  and,  pa.ssing 
obUnuely  forward  beneath  the  external  jugular  vein  to  the  anterior  border  of  that 
muscle,  perforates  the  deep  cervical  ftscia,  and  divides  beneath  the  Platysma  into 
two  branches,  which  are  aistributed  to  the  antero-lateral  parts  of  the  neck. 

Tho  a)*<'rni1ing  branch  gives  a  filament  which  accompanies  the  external  ju;iular 
vein;  it  then  passes  upward  to  the  submaxillary  region  and  divides  iuio  bmnche*, 
some  of  which  form  a  plexus  with  the  cervical  brancnes  of  the  facial  nerve  beneath 
tilt'  Plat3*>'tna  :  othrr-  jiicnv^  tliat  muscle,  siiiijilv  it,  ainl  arc  (iistriliiitnl  to  the  integ- 
ument of  the  upper  lialf  of  the  neck,  at  its  tore  part,  ais  high  as  the  chin. 

The  de$cending  branch  (occasionally  representtHl  by  two  or  more  filaments) 
pierces  the  Platysma,  and  is  distributed  to  the  integument  of  die  side  and  front 
of  the  neck  as  low  a."  tho  stomnm. 

Tlie  Aurioularia  magnus  in  the  largest  of  the  ascending  branches.  It  arij$c8 
from  the  second  and  Aird  oervieal  nerves,  winds  round  the  posterior  border  of  the 
Stemo-mastoid,  and  after  perforating  the  deep  fascia  a^^cends  upon  that  muscle 
henoath  the  Pla^sma  to  the  parotid  gland,  where  it  divides  into  numerous 
bmnihcs. 

The  fiieiai  hraneheB  pass  across  the  parotid,  and  are  distributed  to  the  integu- 
ment of  the  face;  others  penetrate  the  substance  of  the  gland  and  communicate 
with  the  faci.al  nerve. 

The  posterior  or  auru'uhir  branehvB  ascend  to  supply  the  integument  of  the 
back  part  of  the  pinna^  communicating  with  the  auricular  branches  of  the  ftcial 
.  and  pneumogiustric  nerves. 

Thp  mastr,i,1  hriturh  joins  the  pncfcrior  auricular  bi-anch  of  the  fac^ial,  and,  crosS' 
ing  the  uisi.Htoi(l  process,  is  distributed  to  the  integument  behin«l  the  ear. 

The  Occipit^is  minor  arises  from  the  second  cervical  nerve ;  it  curves  round 
the  p<jsterior  border  of  the  Stemo-mastoid  above  the  preceilinji,  and  is  direot«Ml 
almo.Ht  vertically  alonj;  the  posterior  border  of  that  muscle  to  the  back  part  of  the 
side  of  the  head.  Near  the  cranium  it  perforates  the  deep  fa.scia,  and  is  continued 
upwanl  aloiin;  the  side  of  the  head  behind  the  ear,  supplying  the  integoment  and 
Occi])ito-fivin talis  muscle,  atxl  rnnnnimicatiip.'  with  the  occipitalis  major,  aoriculana 
magnus,  and  posft  rinr  auricular  branch  of  tlie  facial. 

This  nerve  giv(v<  off  an  aurinilar  brartch  which  supplies  the  Attolenn  aurera 
and  tho  integument  of  the  upper  and  back  part  of  the  auricle,  communicating  with 
the  mastoid  branch  of  the  auricularis  magnus.   This  branch  is  occasionidly  derived 
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from  the  great  occipital  nerve.    The  oocipitalifl  minor  varies  in  aise ;  it  is  oocuion- 

all^'  double. 

The  DMoemdinff  or  BuproolaTtoular  brandhes  arise  from  the  third  and  fourth 

cervical  nerves:  emerging  beneath  the  posterior  border  of  the  Stemo-mastoid,  they 
dcsTPiid  in  the  iutfivul  between  that  muscle  and  the  Tmpezins,  and  divide  into 
branches  which  are  arranged,  according  to  their  poi<itiou,  into  three  groups. 

«SeT.  CAP  .  lAT. 


Plan  of  Uie  i^rvlcAl  riexut. 


The  inner  or  ftternal  branch  crosses  obli(juely  over  the  clavicular  and  sternal 
attach  nH>nt>4  of  the  Stemo-mastoid,  and  sappUes  th<;  integument  as  far  as  the 

median  line. 

Tlic  /iiiddh;  or  clmueular  hraneh  crosses  the  chkTicle,ar)(l  <u{>plies  the  integument 

ovor  tlic  Pr<-t(ir:il  and  Dfltoiil  muscles,  communiratin'j  ■with  tlic  ctitnTicnn?;  Iiraiicbos 
of  the  upper  intercostal  nerves.  The  clavicular  branch  has  bcrn  known  to  pass 
through  a  foramen  in  the  clavicle  at  the  junction  of  the  outer  with  the  middle 
third  of  the  bone. 

The  c  rternal  or  rtcrrrmial  bra/n  Ii  passes  obliquely  across  the  outer  «nrf:ic(*  of  the 
Trapezius  and  the  acromion,  and  supplies  the  integument  of  the  upper  and  bock 
part  of  the  shoulder. 

DbBP  BbAMGHBS  of  TBK  OSBTIOAIt  FtnCUSi  IXITKBSHIdi  SttMBS. 

Tlie  oommanioatiiiff  branohes  consist  of  several  fihunents  which  pass  from  the 
loop  between  the  first  and  sccoimI  cervical  nerves  in  front  of  the  atlas  to  the  pneu- 
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ino;:n<trir,  hypoglossal,  and  sympathetic,  and  a  communicating  branch  between  the 
Iburlli  and  titih  cervical. 

Muscular  branches  supply  the  Anterior  recti  uud  Rectus  lateralis  muscles; 
they  proceed  from  the  first  cervical  nerve  and  from  the  loop  formed  between  it  and 

the  second. 

The  C?OTnmunioapg  nooi  (Fig.  49i>,  p.  742)  consists  usually  of  two  filament^ 
one  being  derived  from  the  second,  and  the  other  from  the  third  cervical.  These 

filnmonts  yi!i««  flownwurd  on  the  outer  ptdc  of  tlu-  intt  iiiiil  jii^nlHr  vein,  cross  in 
front  of  the  vein  a  little  below  the  middle  of  the  neck,  and  form  a  loop  with  the 
descendenii  noni  in  front  of  the  sbMth  of  the  carotid  vessels.  Oecasionallj  the 
junction  of  tlicsr  nerves  takes  place  within  the  sheath. 

The  Phrenic  Nerve  (inti  riinl  rfHpiratoni  of  Brlf)  [flic  motor  nerve  of  the  Dia- 
phragm] arises  from  tlie  third  and  fourth  cervicol  nerves,  and  receives  a  communi- 
cating hraneb  from  the  fifth,  or  sometimes  from  the  fifth  and  sixth.  It  descends  to 
the  root  of  the  neck,  lying  obliquely  across  the  front  of  the  Scalenus  anticus,  passes 
over  the  first  part  of  the  subclavian  artery,  between  it  :uh1  the  pnhrlavian  vein.  and. 
as  it  enters  the  chest,  crosses  the  internal  mammary  artery  near  its  origin.  Within 
the  chest  it  descends  nearly  vertically  in  front  of  the  root  of  the  lung  and  by  the 
side  of  the  pericardium,  between  it  and  the  mediastinal  jxirtion  of  the  pleura,  to  the 
Diaphragm,  where  it  rlivides  into  branches  which  separately  pierce  that  muscle  and 
are  distribute<l  to  its  uiider  surface. 

The  two  phrenic  nerves  differ  in  their  length,  and  also  in  their  relations  at  the 
upper  part  of  the  thorax. 

The  right  nerve  is  situateii  more  (ieeply,  and  is  shorter  and  more  vertical  in 
direction,  than  the  left;  it  lies  on  the  outer  side  of  the  right  vena  innominata  and 
Superior  vena  cava. 

The  l-  ft  H'-ri't-  is  mther  longer  than  the  right,  from  the  incliiiiitioii  of  the  heart 
to  the  lel't  side  aud  from  the  Diaphragm  being  lower  on  this  than  on  the  opp<H$ite 
side.  At  the  upper  part  of  the  thorax  it  crosses  in  front  of  the  arch  of  the  aorta 
to  the  root  of  the  lung. 

Each  nerve  supplies  filaments  to  the  pericardinm  and  pleura,  and  near  the  rhe?«t 
is  joined  by  a  filament  from  the  svnijmthetic,  and  occasionally  b^  one  from  the 
onion  of  the  descendens  noni  with  the  spinal  nerves :  this  filament  is  foundt  accord- 
ing to  Swan,  only  on  the  left  aide.  It  ]h  also  usually  connected  by  a  filament  widi 
the  nerve  to  the  SabcUviiiB  moscle.  Branches  have  been  described  as  passing  to 
the  peritoneum. 

From  the  right  nerve  one  or  two  filaments'  pass  to  join  in  a  small  ganglion  with 
phrenic  branches  of  the  solar  plexos,  and  branches  from  this  ganglion  are  distrib- 
uted to  the  hej)atic  plexus,  the  suprarenal  capsule,  and  inferior  vena  cava.  Frr.m 
the  left  nerve  filaments  pass  to  join  the  phrenic  plexus  of  the  sympathetic,  but 
without  ^^y  gi^nglionio  enlargement. 

Deep  Branches  of  the  Cervical  Plexus.  Extk^al  Series. 

Communicating  Branches. — The  cervical  plexus  comraunirates  with  the  spimil 
accessory  nerve  in  the  substance  of  the  Stcrno-mastoid  muscle,  in  the  occipital  trian- 
gle, and  beneath  the  Trapesios. 

Muacvilar  branches  are  distributed  to  the  8terDO>nM8toid,  Levator  angoli  aca]>> 
ulie.  Scalenus  niedius,  and  Tnipezius. 

The  branch  for  the  Sterno-mastoid  is  derived  from  the  second  cervical,  the  Lev.i- 
toranguli  scapuhe  recrivin;;  branches  from  the  third  and  the  Trapezius  branches 
from  tiic  third  and  foiirtli.  Tlie  Seali  iius  nuvtius  is  supplied  sometimes  fVom  the 
third,  sometimes  the  fourth,  and  occaj^ionally  from  both  nerves. 

Tas  Brachial  Plbzub  (Fig.  600). 

The  Bnohial  Plexus  is  formed  by  the  union  of  the  anterior  branches  of  the 
four  lower  cervical  and  the  greater  part  of  the  first  dorsal  nerves.   It  extends  finn 
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the  lo\rer  part  of  the  nde  of  the  neck  to  the  axilla.  .  It  is  very  broad  and  presents 
littli-  of  a  plexiform  arrangement  at  its  conimenremont.  i<?  narrow  opposite  the  clav- 
icle, becomes  brouU^anU  forms  a  more  dense  interiacement  in  the  axilla,  anil  ilivities 
opposite  the  ooiacoid  ptoeese  into  numerooa  brandies  for  the  supply  of  the  upper 
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Plan  of  tb«  Bnehlal  ?leni. 

limb.    The  nerves  which  fbrm  the  plexus  are  all  similar  in  sice,  and  their  mode 

of  roTnTnnnir.itioii  .^^iilijeet  to  considenible  variati^tii.  -ci  tliat  no  one  phin  ran  be 
given  xi»  ap])lying  to  every  csise.  The  following  appears,  however,  lo  he  the  most 
constant  arrangement :  The  Kfth  and  sixth  cemcal  unite  together  soon  after  their 
exit  from  the  intervertebral  foramina  to  fonu  a  eommon  trunk.  The  eighth  cervical 
ant!  first  (1mi  -.i1  a!><)  unite  to  form  one  tnnik.  So  that  tbc  nerves  fonning  the  plexus, 
as  they  lie  ou  the  iScaieuus  medius  external  to  the  outer  border  of  the  Scalenus  auti- 
eus,  are  blended  into  three  trunks— hmi  outer  one,  formed  by  the  junction  of  the  fifth 
and  aixtb  cenrical  nerves ;  u  middle  one.  consisting  of  the  seventh  cervical  nerve ; 
and  an  inner  one,  fomifd  by  the  junction  of  the  cifrhtb  cervical  and  first  dorsal 
nerves.  As  they  pass  beneath  the  clavicle  each  of  these  three  trunks  divides  into 
two  branches,  an  awteriw  and  a  posterior.  The  anterior  divisions  of  the  outer  and 
middle  trunks  then  unite  to  fonn  a  common  cfiiil,  wbich  i-  ^^ituated  on  the  outer  side 
of  the  middle  parr  «>f  the  axillary  arterv.  and  is  calle"!  the  ^-^/^7•  r<trif  of  the  brachial 
plexus.  The  anterior  division  of  the  inner  trunk,  forme<l  by  the  union  of  tiie  eighth 
cervical  and  first  dorsal,  courses  down  on  the  inner  mde  of  the  axillary  artery  in  the 
middle  of  the  axilla,  and  forms  the  inner  cord  of  the  brachial  plexus.  The  posterior 
cord<i  of  the  oiUt  r  trunk  ( formed  by  the  jtniction  of  ihe  fifth  and  sixth  nerves)  and 
i)f  the  middle  truitk  (the  i^eventh  nerve)  unite  together  to  form  the  posterior  cord 
4S 
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of  die  brachial  plexus,  which  is  situated  bebiDcl  the  second  portion  of  the  asUlaTy 

artery.  From  t\\h  posterior  trunk  are  jriven  off  the  two  hiwer  subscaptilar  nerve*i, 
the  up[>er  subscapular  nerve  being  given  off  from  the  posterior  division  of  the  outer 
trunk  prior  to  its  junction  with  the  poeterior  divnion  of  ibe  middle  trunk.  The  poe- 
terior  trunk  divides  into  the  circumnex  and  luusculo-spiral  nerves  ;  and  the  hitter  of 
the^e  two  nerves  is  subsequently  joined  l>v  thu  posterior  division  of  the  inner  trunk, 
fonned  by  ilie  union  of  the  eiglith  cervical  and  tirst  dorsal.* 

The  ]6»rachial  plexus  oonununicstes  with  the  eervicftl  plexus  by  a  branch  from 
the  fourth  to  the  fifth  norvo.  and  witli  the  plircnic  nerve  by  a  bnuK-h  frotii  flic  fifth 
cervical,  which  joins  that  nerve  on  the  Anterior  scalenus  muscle :  the  cervical  and 
first  dorsal  nerves  are  also  joined  by  filaments  from  the  middle  and  inferior  cervical 
ganglia  of  the  sympathetic  close  to  their  exit  from  the  intervertebral  foramina. 

Hflation.s, — fn  thi'  n'l'k  t}ie  hr;i<-Iii;il  pl«'\'ii>i  lies  at  first  between  the  -\iiterior 
and  Middle  scaleni  muscles,  and  then  above  and  to  the  outer  side  of  the  subclavian 
artery.  [At  this  point  it  is  accessible  for  operations,  such  as  stretching  or  re«ee- 
tion.J  It  then  passes  behind  the  clavicle  and  Subclavius  muscle,  lying  upon  the 
first  sermtirtti  of  the  Sermtn*'  majrnns  and  tin-  Siil)!=ea,pulari8  muscles.  In  the  arilla 
it  IS  placed  on  the  outer  side  of  the  first  portion  of  the  axillary  artery;  it  surrounds 
the  artery  in  the  second  part  of  its  course,  one  cord  lying  upon  the  outer  side  of  that 
vessel,  one  on  the  inner  side,  and  one  behind  it ;  and  at  the  lower  part  of  the  axil- 
lary space  gives  off  its  terminal  brandits  to  the  upper  extremity. 

Branches. — The  branches  of  the  brachial  plexus  are  arranged  into  two  groups — 
Til.  those  given  off*  above  the  davicle^  and  those  below  that  bone. 

Bbamohss  ABOva  THB  Olavicul 

Communicating.  Poeterior  thorado. 

Muscular.  Suprsscapular. 

The  communicatiner  branch  with  the  phrenic  is  derived  frotn  the  6fth  cervical 
nerve  or  from  the  loop  between  the  fifth  ai^d  sixth;  it  joins  the  phrenic  on  the  Ante- 
rior !»ealenua  muscle. 

The  muscular  branches  supply  the  T^ongus  colli,  Scaleni,  Rhoraboidei^  and 

?nhrlavius  muscles.  Those  for  tin-  Sralcni  and  Lonjrus  colli  arise  from  the  lower 
cervical  nerves  at  their  exit  from  tiie  intervertebral  foramina.  The  rhoml>oid 
branch  arises  from  the  fifth  cervical,  pierces  the  Scalenus  mcdius,  and  i^a.s.H'S 
beneath  the  Levator  anguli  scapultr,  which  it  occasionally  supplies,  to  th^  Rhom- 
boid nnisrlc?.  The  nerve  to  the  Subclavius  is  a  small  filament  which  nri>'  <  fn»tn 
the  fifth  cervical  at  its  point  of  junction  with  the  sixth  nerve;  it  descends  in  front 
of  the  sabclavian  artery  to  the  Subclavius  muscle,  and  is  usually  connected  by  a 
filament  with  the  phrenic  nerve. 

The  posterior  thoracic  nerve  (huff  t/iorari'r.  frfrniaJ  rrs/it'rnfnnf  nf  Tt,  Jl^  {¥\'j.. 
60o,  p.  TtiU)  supplies  the  Serratus  magnus,  and  is  remarkable  for  the  length  of  it-n 
course.  It  sometimes  arises  by  two  roots  from  the  filth  and  sixth  cervical  nerves 
immediately  after  their  exit  from  the  intervertebral  foramina,  but  generally  by  three 
roofs  from  the  tifth.  «ixfh,  and  ^nventh  nerves.  These  unite  in  the  substance  of 
the  Middle  .scalenus  muscle,  and  aftir  tnierginjr  frf»?n  it  the  nerve  parses  down 

'  It  will  l>e  notitx»il  tl«,it  this  iles<Ti(>tion  VRri*^  frmn  that  in  [>n  \  imis  edilioriK,  which  was  ilu- 
formerly-Ri-ceplel  <li-..  i ipii^n  "\  ilic  plcxn-  Tli>-  inv.^tijnnnMs  nf  anatonu«it.H.  an<i  ej»p«-iallv  of 
^^|•.  Clement  Liiais,  lisive  pruveti.  linwcver.  thnt  d«MTi|ition  wa«  not  ntriclly  corrrct.  and  the 
account  jiiven  alxive  siilidtantially  .iLTt?**  with  ll»«t  of  Mr.  Ltioi*.  as  well  m  with  tiiat  of  Ik'nie.  the 
main  point  of  (litrerenct;  beinj^  thai  the  poKterior  diviMon  of  the  inner  Ininii— which,  by  the  way,  i» 
an  inc-un<ii(ic>ral)le  fn^ciihu  m  point  of  nvt—Aoe*  not  Mirt  in  forming  the  |toMertor  enrd  of  the 

i^leiut,  but  is  entirely  concerned  in  forinintr  the  iniisrnlo^pirHl  norv«.'.  Thin  I  have  found  in  my 
nvoMipition  to  he  the  mor(>  (Hinstant  nrrannumcnt  of  the  two.  The  studont  mu«  not  ex|>ei  t.  how- 
ever, to  find  in  fsi-ry  iitst  uu.-  an  .-xai  i  ■  ininii  rpart  of  the  ;i'>n\,'  ri j.ti'in,  -'wm;-  rln-  |i|.-\iis  i-  >nh- 
ject  in  itit  foriitati->it  lo  the  uf*^'-*''-'^'  tiivtr^iiiit-s,  and  there  i«  no  doiittt  thai  an  inuenioim  d»i*«'«  i'  r.  t»v 
splitting  the  nerves,  may  make  Hlmmt  any  pomplicatM  nrrantrement  which  may  snit  his  faney  S.  ,- 
Mr.  Lucjw'b  paner  in  the  O'ly'^  Iin»ttiial  lifporu,  lul^.}  [iim  also  •  iwper  iuiinded  on  an  eUbutstc 
Mfici  of  ditMctioiu  bj  Dr.  J.  F.  Walah,  Amer,  Jommal  Med.  1877.] 
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behin'l  tilt'  hmcliial  plexus  arnl  tlie  axillary  vessels,  resting  on  the  outer  surface 
of  the  SerratuM  tnagnus.  It  extends  along  the  side  of  the  chest  to  the  lower 
border  of  that  muscle,  and  supplies  it  with  numerous  filaments, 

I  hi  suprascapular  tmre  (Fig.  506,  )>.  l^V})  arises  from  the  cord  formed  by  the 
fifth  and  sixth  cfrvicnl  ncrvrs;  [>as.sing  (ililiijucly  out-vvanl  luneath  the  TiMpeziiis.  it 
enters  the  supraspinous  fos^a  through  the  notch  in  the  upper  border  of  the  scapula^ 
ftud,  passing  beneath  the  Supra.«ipinatitt  muscle,  curves  in  front  of  the  spine  of  the 
scapula  to  the  infraspmoQS  fassa.  In  the  supraspinous  f<^«a  it  gives  off  two  branches 
to  the  Supraspinatu><  miwlc  and  an  articular  ftl.itnent  tn  the  slioultkr-joint ;  and  in 
the  infraspiuous  fossa  it  gives  off  two  branches  to  the  Infraspinatus  muscle,  besides 
Borae  filameDts  to  the  shouldergoint  and  scapula. 


Bbamobw  bilow  tbb  Osj^wjsm, 
To  the  chest   Anterior  thoracic. 

To  the  shoulder  f  Subscapular. 

I  (_  ircumflex. 

ui4Culo-cutaneou8. 
Internal  cataneous. 

To  the  arait  (breann,  and  hand  '  \ii  'y^  internal  cntaneoiu* 

'  Median. 

Ulnar. 
^  Hnaeulo^pinl. 

The  branches  given  off  below  the  clavicle  are  derived  from  the  three  (^rds  of 
the  brachial  plexus  in  ^e  following <nianner: 

Frmn  (hf  outer  cord  B.v\»e  the  external  of  the  two  anterior  thoracic  nerves^  the 
musculo-cutaneous  nerve,  and  the  outer  bead  of  tlu*  median. 

From  the  inner  cord  arise  the  internal  uf  the  two  anterior  thoracic  nerv^  the 
internal  cutaneous,  the  lesser  tntemel  cutaneous  (nenre  of  Wrisberg),  the  vdnar,  and 

inner  litad  of  the  median. 

From  the  posterior  cord  arise  two  of  the  three  subscapular  nerves,  the  third 
ari,<iing  from  the  posterior  division  of  the  trunk  formed  by  the  fifth  and  sixth  cervi- 
cal nerves:  the  ((  id  then  divides  into  the  musculo-,spiral  and  circumflex  nerves. 

The  Anterior  Thoraoio  Newee  (Fig.  505,  p.  760),  two  in  number,  supplj  the 
Pectoral  muscles. 

The  esrtemal  or  superficial  branch,  the  larger  of  the  two,  arises  from  the  outer 
cord  of  the  brachial  plexus,  through  which  its  fibres  may  be  traced  to  the  fifth, 

sixth,  and  peveuth  cervical  norve!».  Tt  pajise*;  inwnrd  aern.«s  ihe  axillary  artery  and 
vein,  pierces  the  costo-coracoid  membrane,  and  is  distributed  to  the  under  surface  of 
the  Pectoralis  major.  It  sends  down  a  communicating  filament  to  join  the  internal 
branch,  which  fonns  a  loop  round  the  inner  side  of  the  axillary  artery. 

The  internal  or  deep  branch  ari.ses  from  the  inner  cord,  and  tlimugli  it  fnun  tlic 
eighth  cervical  and  first  don»al.  It  pa^es  upward  between  the  axillary  artery  and 
vein  (sometimes  perforates  the  vein),  and  joins  with  the  filament  from  the  super- 
ficial branch.  It  then  pa.«ises  to  the  under  surface  of  the  Pectoralis  minor  muscle, 
where  it  divi<les  into  a  number  of  branches  which  supply  the  muscle  on  it^  under 
.Hurtaee.  Some  of  the  branches  pass  through  the  muscle;  others  wind  round  its 
upper  border  and  pierce  the  costo-coracoid  membrane  to  supply  the  Pectoralis  major. 

The  Subscapular  Nerves,  three  in  number,  supply  the  Subscapularis,  Teres 
major,  and  Latis.<<imus  dorsi  mu.»»cle.s.  The  fasciculi  of  which  they  are  composed 
may  be  traced  to  the  fifth,  sixth,  and  seventh  cervical  nerve. 

The  upper  ntbacapular  nerve^  the  smallest,  enters  the  upper  part  of  the  Subscap- 

ula^i^s  nuiscle. 

The  lotfer  »nb»capular  nerve  enters  the  axillary  border  of  the  Subscapularis  and 
terminates  in  the  Teres  major.  The  latter  muscle  is  sometime  supplied  by  a  sepa- 
rate branch. 
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The  middle  or  h»(f  nuhitciifntlar,  the  largest  of  the  three,  follows  the  course  of 
the  .<nl)scapul:ir  artii  v  nhm'^  the  posterior  wall  of  the  axilla  to  the  LfttiMunuB  dorsi, 
through  wliich  it  lua^'  be  tracetl  lu*  tar  a»  ius  lower  border. 

The  Clroamflez  Nerve  (Fig.  506,  p.  762)  supplies  some  of  the  mnaelee  and  the 
integument  of  the  shoulder  and  the  shoulder-joint.  It  arises  from  the  posterior  cord 
of  the  brachial  plexus  in  conunnn  with  the  iini<ciilo--;pirul  nerve,  and  its  fibres  may 
be  traced  through  the  posterior  cord  to  the  tilth,  sixth,  and  .seventh  cervical  nerves. 
It  m  at  first  placed  behind  the  axillary  artery,  between  it  and  the  Subscapularis 
muscle,  and  passes  ilnwnward  aTid  outward  to  the  lower  border  of  that  mueicle.  It 
then  winds  backward,  in  company  with  the  posterior  circumflex  arterv,  through  a 
quadrilateral  space  bounded  above  by  the  Teres  minor,  below  by  the  'feres  major, 
internally  by  the  long  head  of  tii*  IVicepB,  and  externally  by  the  neck  of  the 
humerus,  an<l  divides  into  two  l.nuiclics. 

The  upper  branch  winds  round  the  neck  of  the  humerus,  beneath  the  Ueltoid, 
vith  the  posterior  circumflex  yessela  as  &r  as  the  anterior  bordOT  of  that  muscle, 
.siipplviiiL;  it  and  giving  off  cutaneous  branches  which  pierce  the  muscle  and  nmify 
ill  the  integument  coviTiiii:  its  biwer  part. 

The  lower  braneh  at  its  origin  distributes  hlaments  to  the  Teres  minor  and  back 
part  of  the  Ddtoid  muscles.  Upon  the  filament  to  the  former  muscle  a  gangliform 
eularg^ent  usually  cxi-«t.s.  The  m  im  then  pierces  the  deep  ftscia,  and  supplies 
tlie  iiitegnmejit  over  the  lower  two-tliirds  of  the  })osterior  8Ur&0e  of  the  Deltoio,  aS 
well  ius  that  covering  the  h>ng  head  of  the  Triceps. 

The  circumflex  nerve,  before  its  division,  gives  off  an  articular  filament  which 
enters  the  shoulder-joint  below  the  Subscapularis. 

The  Musctilo-cutaneous  Nerve  (Fig.  .50/),  p.  THO)  {t  jti  ni'tJ  riifnnrotnf  or  pcrfo- 
ntits  t'asserii)  supplies  .some  of  the  mu.scles  of  the  arm  and  the  inte<rumeiit  of  the  fore- 
arm. It  arises  from  the  outer  cord  of  the  brachial  plexus,  receiving  filaments  from 
the  fifth,  sixth,  and  seventh  cervical  nerves  opposite  the  lower  border  of  tlie  Pec- 
toralis  minor.  It  then  [terforates  the  Coraco-hrachialis  muscle,  passes  oliliijiiely 
between  the  Biceps  and  Hrachialis  anticus  to  the  outer  side  of  the  anu,  and  a  little 
above  the  elbow  winds  round  the  outer  border  of  the  tendon  of  the  Biceps,  and, 
perforating  the  (lee|>  fascia,  becomes  cutaneous.  This  nerve  in  its  course  through 
the  arm  supplies  the  Coraco-brachialis,  Biceps,  and  part  of  the  Brachialis  antic-us 
muscles.  It  .sends  a  .small  branch  to  the  bone,  which  enters  the  nutrient  foramen, 
witli  the  accompanying  artery  and  a  filament,  from  the  bijinch  supplying  the  Bra- 
chialis  anticus,  to  the  elbow-ioint. 

The  cutaneous  portion  of  the  nerve  pu.sjies  behind  the  median  cephalic  vein,  and 
divides  oppusite  the  elbow-joint  into  an  anterior  and  a  posterior  branch. 

'Die  'interior  branch  descends  along  the  radial  border  of  the  forearm  to  the  wrist, 
ami  supplies  the  integument  over  the  outer  lialf  of  the  anterior  surface.  At  the  wri-t- 
joint  it  is  place*!  in  front  of  the  radial  artery,  and  some  filaments  piercing  the  deep 
nscia  accompany  that  vessel  to  the  back  of  the  vrrist.  supplying  the  carpus.  The 
nerve  then  passes  downward  to  the  ball  of  the  thumb,  where  it  terminates  in  cuta- 
neous filament.s.  It  communicates  with  a  branch  firom  the  radial  nerve  and  the 
palmar  cutaneous  branch  of  the  median. 

The  posterior  branch  passes  downward  along  the  back  part  of  the  radial  side 
of  the  forearm  to  the  wrist.  It  sujiplies  the  integument  of  the  lower  third  of  the 
f  >rearm,  c(»mmunicating  with  the  radial  nerve  and  the  external  cutaneous  branch  of 
the  musculo-spiral. 

The  Internal  Cutaneous  Nerve  (Fig.  50(S)  is  one  of  the  smallest  braachee  of 

tlie  liraehial  plexus.  It  arises  from  the  inner  cord  in  common  with  the  ulnar  an<I 
internal  head  of  the  median,  and  at  its  commencement  is  plac-e<l  on  the  inner  si<le 
of  the  brachial  artery.  It  derives  its  fi!)res  from  the  eighth  cervical  and  first  dorsal 
nerves.  It  pa.>jscs  down  the  inner  side  of  the  arm,  pierces  the  deep  filscia  with  the 
basilic  vein  about  the  middle  of  the  limb,  and,  becoming  cutaneous,  divides  into 
branches. 

This  nerve  gives  off  near  the  axilla  a  cutaneous  filament  which  pierces  the  fiueia 
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■nd  supplies  the  intejrTiinent  coverlni;  the  Bicop>«  muscle,  nearly  as  far  as  the  elbow. 
This  tiLameut  lies  u  little  exturual  tu  thu  coiuiiioii  truuk,  from  which  it  arises. 

The  anterior  braneh^  the  hir;^r  the  t^  «>,  pa.sses  usually  in  front  of,  but  occa- 
sionally behind,  the  median  basilic  vein.   It  then  descends  on  the  anterior  surfiioe 


[Flu.  oOl. 


[F10.M2. 


Ctataneoos  Nmttm  «f  tbe  Tnmk,  riRht  upper  extrenii^. 


SupraclHTirular  nerw^ 
IID,  fecund  clonuil 

FS,  Pwierior  brmnchei*  nf  the  spinal  nenrea. 
LT.  I.at«nil  brancbe^  <if  thf  ii^crcusUl  nerTCt. 
Al.  Ant«Tl..r  lininclii  ;'      tho  interaosUl  I 
II,  tlinc  I  riiiii'ii  Ml  iiui  lu^-iiiiittl  nerv*. 
I'H'.  IH<>-hv]H>(fiislric  iicrvf. 
r,  ri  renin  ilex  m-rvv. 
Hi,  IntcTcn«tiit  Immeral. 
W,Ncnr«or  Wriabeis. 


It'B,  Internal  rutaneotM  bnUach  OT  UlUCUlO- 

Kpintl  nerve. 
ECR.  external  culUMOU  bMacb  of  muuulo- 

spiral  nerve. 
ICK.  Tiili  riial  cnUIIMOfU  MTVe. 

Me.  M'lM  iii.>  ('utancoasmrve. 

R,  Kailial  iicrvf. 
r,  flnar  iiiTve. 

M,  Median  nerve  (afler  Flower).] 


of  the  ulnar  side  of  the  forearm,  dtstribntin^  filaroento  to  the  integument  as  far  as 
the  wrist,  and  coinmiinicatin^^  with  a  cutaneous  branch  of  tlie  ulnar  nerve. 

The  /loxfi-n'iir  hninrli  passes  ot)li<|Uplv  downward  f)n  the  inner  side  nf  the  basilic 
vein,  piit«ses  behind  the  internal  condy  le  of  the  humerus  to  the  hack  of  the  forearm, 
and  descends  on  the  posterior  snrfiuw  of  its  ulnar  side  as  fiur  as  the  wrist,  distrib- 
Utiiifi  filaments  to  the  integument.  It  communicates  above  the  elbow  with  the  lesser 
internal  cutaneous,  and  above  the  wrist  with  the  dorsal  cutaneous  branch  of  the  ulnar 
nerve  (Swan). 

The  liOflmr  Internal  Cutaneous  Neiro  (nerve  of  Writherg)  (Fig.  505)  is  dis- 
tributed to  the  integunu>nt  on  the  inner  side  of  the  arm.  It  is  the  smalli  st  <>f  the 
branches  of  the  brachial  ple.xus.  and.  arisintr  from  the  inner  cord  w  ith  the  internal 
cutaneous  and  ulnar  nerves,  receives  it.s  fibres  from  the  eighth  cervical  and  fii>it  dor- 
sal nerves.  It  imsses  through  the  axillary  space,  at  first  lying  behind,  and  then  on 
the  inner  side  of  the  a.xillarv  vein,  and  communicates  with  the  intorcosto-hunicral 
nerve.  It  descends  along  the  inner  side  of  the  brachial  artery  to  the  middle  of  the 
arm,  where  it  pierces  the  deep  fascia,  and  is  distributed  to  the  integument  of  the 
back  part  of  the  lower  third  of  the  arm,  extending  as  far  as  the  elbow,  where  some 
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filamente  are  lost  in  the  integument  in  front  of  the  inner  condyle,  and  others  orer 
the  olecranon.  It  communicates  with  the  posterior  branch  of  the  internal  cutane- 
ous nerve. 

In  some  GUMS  the  nerve  of  Wrisberff  and  interoosto^humeFal  are  connected  by 
two  or  three  filaments  which  form  a  {^exue  at  the  back  part  of  the  axilb.  In 


Fio.  503.  h  10.  604. 


Cataaeoiw  K«rviH  <>f  uieht  rpper  Bxtrealiy,  CbteDeout  Nerves  <>f  Right  i  pper  Extrmliyi 

iiutvriur  view.  p««l«rlar  rlew. 

other  casee  the  interoosto-humeral  ia  of  large  sixe,  and  take:;  the  place  of  the  none 
(  f  Wri^hercr.  rof'fMvjti^j  tnerply  n  filnniont  of  communication  from  the  brachial  ph'Xttf 
which  represents  thr  hiitn  tirrvt'.  In  "ther  ca.«es  this  filament  is  wanfinn.  the plaw* 
of  the  nerve  of  Wri."»beig  being  supplieii  cutirelj  from  the  intercosto-huineral. 
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The  Median  Nerve  (Ft^jr.  505)  hn*  received  its  name  from  the  course  it  takes 
along  the  middle  ul'  the  arui  ancl  forejuui  u»  the  hand,  lying  between  tiie  ulnar  and 
the  mtuculo-spirul  and  radial  nerves.  It  arises  by  two  roots — one  from  the  outer 
and  "lie  from  the  inner  cord  of  the  Itruchial  plexus;  these  embrace  the  hiwer  part 
of  the  axillary  artery,  uniting  either  in  front  or  on  tlie  outer  side  of  that  vessel. 
It  receives  filaments  from  all  five  cords  of  the  brachial  plexus.  As  it  desi'cnils 
through  the  arm  it  lies  at  first  on  the  oim  r  side  of  the  braemal  artery,  crosses  that 
vessi'l  in  the  middle  of  its  rourse.  usually  in  front.  l>iit  occasionally  lieliinil  it.  and 
lies  on  it4  iiiuer  side  to  the  bend  of  the  elbow,  nhcre  it  \&  placed  beneath  the  bicip- 
ital fitscia,  and  is  separated  from  the  ^bow-joint  br  the  Brachialis  anticus.  Tn  the 
forearm  it  pa-sses  between  the  two  heads  of  the  Pronator  radii  teres,  jind  descenils 
beneath  the  Flexor  sublimis,  lyin  j  nn  the  Flexor  profunrln-*,  to  witiiiu  two  inches 
above  the  annular  ligament,  where  it  becomes  more  t^unerticial,  lying  between  the 
tendons  of  the  Flexor  sublimis  and  Flexor  carpi  radiafis,  beneath,  or  rather  to  the 
ulnar  side  of,  the  tendon  of  the  Palmaris  longus,  covered  by  the  integument  and 
fi^eia.  It  then  pius-ses  beneath  the  annular  ligament  into  the  han>1.  In  its  cotirse 
through  the  forearm  it  i:^  accompanied  by  a  mall  artery.  [The  median  nerve  i« 
accessible  for  operation  at  almost  any  {>art  of  its  course.] 

Branches. — No  branches  are  given  oft'  from  the  median  nerve  in  the  arm.  In 
th>'  forearm  its  branches  are  muj*etilar,  anterior  interosseous,  and  palmar  etitnnentis. 

The  muscular  braiichia  supply  all  the  superficial  muscleH  uu  the  front  ot  the 
forearm,  except  the  Flexor  carpi*  ulnarn.  Ijiese  branches  are  derived  from  the 
nerve  near  the  elbow.  The  brandi  furnished  to  the  Pronator  radii  teres  often 
arises  above  the  joint. 

The  anterior  interoMeom  supplies  the  deep  muscles  on  the  front  of  the  forearm, 
except  the  inner  half  of  the  Flexor  profundus  digitorum.  It  aecomj^nies  the  ante- 
rior iTiterosseoiH  artery  aloii::  tin*  interosseous  membrane,  in  the  interval  between 
the  Flexor  longu.s  |>ollieis  and  Flexor  profundus  digitonim  muscles,  both  of  which 
it  supplies,  and  terminates  below  in  the  Pronator  quadratus. 

The  palmar  ciifaneom  hraurh  ari.ses  from  theineilian  nerve  ot  the  low  t  i  part  of 
th«"  forearm.  It  pierces  the  fi<eia  above  tin-  nnnrilar  ligament,  and,  de-ccieiinL'  over 
that  li^ment,  divides  into  two  branches,  of  which  the  outer  supplies  the  skin  over 
the  ball  of  the  thumb,  and  communicates  with  the  anterior  branch  of  the  external 
cutaneous  nerve,  and  the  inner  supplies  the  integument  of  the  palm  of  the  hand, 
communieating  with  the  entaneoMs  hrinrli  of  the  ulnar. 

In  the  palm  oj  the  hand  the  median  nerve  is  covered  by  the  iutcgument  and 
palmar  fiuoia,  and  rests  upon  the  tendons  of  the  Flexor  muscles.  In  this  situ- 
ation it  becomes  enlarged,  somewhat  flattene<l,  of  A  reddish  color,  and  divides  into 
two  branelies.  Of  these,  the  rrfrrihif  supplies  a  muscular  t)ranch  tn  some  of  the 
muscles  of  the  thumb  and  digital  branches  to  the  thumb  and  index  finger,  the 
internal  supplying  digital  branches  to  the  contiguous  sides  of  the  index  and  middle 
and  of  the  middle  and  riti';  finders. 

The  braurh  to  the  mum'h'n  of  f/w  fhtii>ih  h  a  short  nerve  which  subdivides  to 
supply  the  Abdu«'tor,  Opponens,  and  outer  head  of  the  Flexor  brevis  pollitis  mus- 
cles, the  remaining  muscles  of  this  group  })oing  supplied  by  the  ulnar  nerve. 

The  (lujitnl  frmth'hes  are  five  in  number.  The  f  rst  and  t^frr.nd  pass  along  the 
borders  of  the  thumb,  the  external  branch  communicating  with  branches  of  the 
radial  nerve.  Tiie  third  pa.sses  ahuigthe  radial  side  of  the  index  finger,  and  suj)- 
plies  the  first  Lumbricalis  muscle.  The  fourth  subdivides  to  supply  the  adjarint 
side*  of  the  i.idrx  and  mi<lil!c  fingers,  and  -ends  a  branch  to  tlic  srconil  Liimlui- 
calis  muscle.  'Xhcji^th  supplies  the  adjacent  sides  of  the  middle  and  ring  tiugers, 
and  oonununtcates  with  a  branch  from  the  ulnar  nerve. 

E.ach  digital  nerve  opposite  the  base  of  the  first  phalanx  ijives  off  a  dorsal 
hraneh.  uliirii  joins  the  dorsal  digital  nn  ve  from  the  radial  and  runs  along  the  side 
of  the  dorsum  of  the  finger,  to  end  in  the  integument  over  the  last  phal&ux.  At 
the  end  of  the  finger  the  digital  nerve  divides  into  a  palmar  and  a  dorsal  branch, 
the  former  of  which  supplies  the  extremity  of  the  finger,  and  the  htter  ramifies 
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roimd  uy\<\  >>on<  nth  the  nail.  The  digital  nerves.  «s  they  run  along  the  fingers,  are 
placeil  superricial  to  the  digital  arteries.  [The  careful  observations  of  Weir  Mitch- 
ell,* L^i^vant,  and  others,  after  section  of  the  nerves  supplying  the  akin  of  the 
hand,  have  shown  that  the  ri'^rion  supplied  hv  tlie  same  nerve  in  different  persons 
varies  very  much,  and  also  tlint  tlierc  must  be  peripheral  anastnmn«e'3  which  can 
scarcely  be  •lis.'H'ctetl,  but  are  well  iletcnnine<l  by  such  physiological  experiments.] 

The  TTlnar  Nerve  (Fig.  505)  \»  plaml  along  the  inner  or  ulnar  side  of  the  upper 
limb,  and  is  <li>f i ibuted  to  the  muscles  and  integument  of  the  forearm  li;iiid. 
It  is  smaller  tlian  the  median,  behind  which  it  is  placed,  diverging  from  it  in  its 
course  down  the  arm.  It  arises  from  the  inner  cord  of  the  brachial  plexus,  in 
ctmimun  with  the  inner  head  of  the  median  and  the  internal  cntaneouB  ik  t  v<%  and 
derives  its  fibres  fnmi  the  eiiriitli  rcrvirni  nn<l  first  dorsal  nerves.  At  its  com- 
meucement  it  lies  at  the  inner  iiidu  of  the  axillary  artery,  and  holdi)  the  same  rela- 
tion with  the  brachial  artery  to  the  middle  of  the  arm.  From  this  poiiit  it  runs 
obliquely  across  the  internal  head  of  the  Triceps.  picrci>s  the  internal  intermuscular 
geptiini,  aiel  lieseends  to  the  groove  between  the  intrriiiil  cuiHlvle  ;iiel  the  olernnion, 
accompunietl  by  the  Ulterior  profunda  arterv.  \ln  resection  of  the  elbow  great  care 
must  be  taken  not  to  wound  the  nerve  in  this  situation.]  At  the  elbrnv  it  rests  upon 
the  back  of  the  inner  condyle,  and  pa-.-es  into  the  forearm  between  the  two  heads 
of  the  Flexor  carpi  ulnaris.  fn  th,-  J'ur>nrm'\t  desetiiils  in  m  perfectly  strai^rht 
course  along  it*  ulnar  side,  hing  upon  the  Fle-xor  profundus  digitorum,  its  upper 
half  being  covered  by  the  Flexor  carpi  ulnaris,  its  lower  half  K  ing  on  the  outer 
side  of  the  muscle,  covere<l  by  the  integument  and  fascia.  The  ulnar  artery-,  in  the 
upper  third  of  its  course,  is  separated  from  the  ulnar  nerve  by  a  consi<lerable  inter- 
val, but  in  the  rest  of  xia  extent  the  nerve  li&s  to  its  inner  side.  At  the  wrutt  the 
ulnar  nerve  crosses  the  annular  ligament  on  the  outer  side  of  the  pisiform  bone  a 
little  behind  the  ulnar  artery,  and  immediately  beyond  thi.s  bone  divides  int«>  two 
branches,  superficial  and  deep  palmar.  [The  ulnar  nerve  is  accessible  for  operation 
ixi  nearly  its  whole  length,  except  just  above  and  below  the  elbow.] 

The  Dranchca  of  the  ulnar  nerve 


i Articular  (elbow 
Muscular. 
Cutaneous. 
Dorsal  cutaneous. 
Articular  (wrist). 


I  Superficial  palmar. 


Inthehand^^'"T*^ 
\  Deep  palmar. 


Tlie  arflruhir  hniiii-}i,  x  ilistriljiited  to  the  eihew-joint  consist  nf  several  «m;ill 
filaments.  They  arise  from  the  nerve  us  it  lies  in  the  groove  between  the  inner 
condyle  and  olecranon. 

The  mmcular  hraufhvH  are  two  In  nnnilicr — one  supplving  the  Flexor  carpi 
uliiuris.  the  other  tlie  inner  half  of  the  Flexor  profundus  digitorum.  They  arise 
from  the  trunk  of  the  nerve  near  the  elbow. 

The  cutaneous  hraneh  arises  from  th*  nltuir  nerve  about  the  middle  of  the  fore> 
arm,  and  divides  into  two  branches. 

The  one  bniiich  ffrc(|nenrly  absent)  piorces  tlie  deep  faseitj  near  the  wri^it.  nnd. 
is  distributeil  to  the  integument,  communicating  with  a  branch  of  the  internal  cuta- 
neous nerve. 

Tlie  second  branch  {palmar  cutaneouH)  lies  on  the  ulnar  artery,  which  it 
sieeompaiiics  to  the  hand,  some  filmtienf^  entwining  retind  the  vessel ;  it  ends 
in  the  integument  of  the  j>alm,  couiuiiiiiicating  witii  branches  of  tlie  mcHlum 
nerve. 

The  dorttal  cutancouit  ftraii'  Ji  ari-es  iilinut  two  inches  above  the  wrist;  it  passes 
backward  beneath  the  Flexor  carpi  uhiaris,  perfonites  the  <leep  fascia,  and,  running 
along  the  ulnar  side  of  the  back  of  the  wrist  and  hand,  supplies  the  inner  side  <jf 
the  little  finger  and  the  atljoinSng  sides  of  the  little  and  ring  fingers ;  it  cotnmuni* 

[<  8m  Miiecwlly  the  TVmn  Otf.  Fh^  BtSa^  1876^  and  Brmn,  Oct,  187&] 
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cates  with  tlio  ]x>*»terior  hrnm  h  of  the  intenial  nitrineons  nerve,  and  j^ends  a  com- 
uunicuting  hianient  to  thai  branch  of  tho  radial  nerve  which  ^iupplies  the  adjoining 
sides  of  die  middle  and  ring  fingers. 

The  (irti'eular  fildnwiitit  to  the  wrht  are  alsw  supplied  by  the  ulnar  nerve. 
The  mperficial  pnbiutr  branch  snp|)li('-!  tliH  Palmaris  brevis  and  the  integument 
on  the  inner  side  of  the  hand,  and  terminates  in  two  digital  branehes,  which  are 

distributeti,  one  to  the  ulnar 
sMf  the  little  finger,  the 
other  to  the  adjoining  sides 
of  the  little  and  ring  fingers, 
the  latter  coniinunicatins  with 
a  branch  fmm  (lie  nu-diMn. 
The  digital  branches  are  <X\&- 
tribnted  to  the  fingera  in  the 
same  manner  a.s  the  digital 
branches  of  tht?  mediaa 
ready  described. 

Ihe  d^ep  pnlmar  ht^nek 
paHses  betwe(>n  the  Abductor 
and  Flexor  brevis  minimi 
digiti  muscles,  and  follows 
the  ooQTW  of  the  deep  pahntf 
arch  beneath  the  Hexor  ten- 
dnn««.  At  its  origin  it  sup- 
plier the  muHcles  of  the  little 
finger.  As  it  croMes  the  deep 
part  of  the  hand  it  ^euds  two 
branches  to  each  interosseous 
space,  one  for  the  Dorsal  and 
one  for  the  Palmar  interosse- 
ous tniisele,  tin-  I>r:ui(  !n'>  to  the 
second  and  third  i'almar  in- 
terossei  supplying  filaments 
to  the  two  inner  Luuibricales 
muscles.  At  its  termination 
between  tiie  thumb  and  index 
finger  it  .supplies  the  Adductor 
])ollicis  and  the  iuiu-r  htuid  of 
the  Flexor  l)ro\i>  |im11icis. 

The  Musculo-8piral 
Nerve  (Fi^.  .iOG),  the  largest 
branch  of  the  brachial  ple.xus, 
sii|t|<lies  the  muscles  «>f  tlie 
buck  })art  of  the  arnt  and 
forearm  and  the  integument 
of  ^aine  parts.  Jis  well  aa 
that  i.f  the  h:ick  of  the  hand. 
It  an>t's  lV«»in  the  posterior  cord  , 
of  the  brachial  plexu.s  bv  a  com- 
mon trunk  with  the  circum- 
flex nerve,  and  is  afterward 
joine<l  by  the  jiosterior  divis- 
ion of  the  trunk,  formed  by 
the  Junction  'if  the  <'i_']itb  ror- 
vical  and  first  dorsal  nerves.  It  receives  filameuti>  from  all  the  five  sj)iniil  nervi>8 
forming  the  brachial  plexus.  At  its  commencement  it  is  placed  behind  the  axillary 
and  tipper  part  of  the  brachial  art^cs,  passing  down  in  front  of  the  tendons  of  the 


Tht»  i^uprojonpular,  Clfcumflex,  and  9lnw!ulo-*ptnU  K«nr«t. 
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Lati8*«iiims  dor^l  an<l  Ter*-?  major.  It  win<i.«  n  trn  1  t'l  '  liunii-ni<  in  the  musculo- 
spiral  groove  with  the  superior  profunda  artery*,  jiasjjuj'  troiii  the  inner  side  of  the 
bone,  between  the  internal  and  external  heads  of  the  Triceps  nrascle.  It  pierces 
the  external  intermoseular  septum,  and  descends  between  the  Hnichialis  anticus  and 
Supinator  loritrns*  to  tho  front  of  the  external  rrmilvli'.  whr-r*-  it  fliviflos  iiitu  the 
radial  and  posterior  interosseous  nerves.  [In  its  com>e  i>etween  the  JJrachialis 
anticns  and  the  Supinator  longtu  it  is  accesaible  for  operation.] 
The  branches  of  the  museulo-spiral  nerve  are — 

Muscular.  Cutaneous. 

Radial.  Posterior  interosseous. 


Tlic  mmcular  branches  are  divided  into  internal,  posterior,  and  external :  they 
Ruijply  the  TricejMj,  Anconeus,  Supinator  longus,  Extensor  carpi  radialis  longior,  and 
Bnicliiialis  antieiis.  These  branches  are  derived  from  the  nerve  at  the  inner  side, 
h:i  1-  I'Hit.  riTirl  outer  .^iilc  of  the  ami. 

Ihc  internal  muscular  branches  supply  the  inner  and  middle  heads  of  the  Tri- 
ceps mu.scle.  That  to  the  inner  head  of  the  Triceps  is  a  long,  slender  filament 
which  lies  close  to  the  ulnar  nerve,  as  fiur  as  the  lower  third  of  the  arm,  and  is  ofteU 
intiiiuitt'l V  ■  irinected  with  it. 

The  pofttet  ior  muscular  branch,  of  lar£e  size,  arises  from  the  nerve  in  the  groove 
betwem  the  Triceps  and  the  humerus.  It  divides  into  branches  which  supply  the 
outer  head  of  the  Triceps  and  Anconeus  muscles.  The  bnuich  for  the  latter  mus- 
cle i«  H  Inng,  slender  filament  which  descends  in  the  substance  of  the  Triceps  to.  the 
Anconeus. 

The  external  museular  branches  supfily  the  Supinator  longus.  Extensor  carpi 
radialis  longior,  and  usually  the  outer  part  of  the  Bnichialis  anticus. 

The  cntanefnts  brimfhf^  arc  tluve  in  nnmher,  one  internal  and  two  external. 

The  internal  cutaneous  branch  arises  in  the  axillary  .space  with  the  inner  mus- 
cular branch.  It  is  of  small  size,  and  passes  through  the  axilla  to  the  inner  side 
of  the  arm,  supplying  the  integument  on  its  posterior  aspect  nearly  as  far  as  the 
uhH'niTioii.  In  its  course  it  crosses  beneath  the  interoosto^bumeral,  with  which  it 
couimuiiK-ates. 

The  two  external  cutaneous  branches  perforate  the  outer  head  of  the  Triceps  at 

its  attachment  to  the  InuiH  riis.  The  upper  and  smnllor  one  follows  the  course  of 
the  cephalic  vein  to  tlie  front  of  the  elbow,  supplying  the  integument  of  the  lower 
half  of  the  upper  arm  on  its  anterior  a-spect.  The  lower  branch  pierces  the  deep 
fascia  below  the  insertion  of  the  Deltoid,  and  pa.sscs  down  along  tlie  outer  side  of 
the  arm  and  elbow,  iunl  along  the  back  part  of  the  r.ulial  side  of  flic  ftrearm  to 
the  wrist,  supplying  the  integument  in  its  course,  and  joining,  near  its  termination, 
with  the  posterior  branch  of  the  external  cutaneous  nerve. 

The  Radial  Nerve  passes  along  tlie  front  of  the  radial  si^le  of  the  forearm  to 
the  commencement  of  it<  lower  third.  It  liis  at  first  a  little  to  the  outer  side  of 
the  radial  artery,  concealed  beneath  the  Supinator  longus.  In  liie  middle  third  of 
the  forearm  it  lies  beneath  the  same  muscle,  in  close  relation  with  the  outer  side  of 
the  artery.  It  quits  the  artery  about  three  inches  above  the  wrist,  passes  beneath 
tlio  ti  ti  loti  of  the  Supiiiiitor  lonc!))-^.  ;n>d.  piercing  the  deep  fascia  at  the  outer  bor- 
iler  of  the  forearm,  divides  into  two  hranclies. 

The  external  branch,  the  smaller  of  the  two,  supplies  the  integument  of  the 
mdial  side  and  ball  of  the  thumb,  joining  with  the  anterior  brandi  of  the  external 
cutaneous  nerve. 

The  internal  branch  communicates  above  the  wrist  with  tlie  posterior  bnuuh 
from  the  external  cutaneous,  and  on  the  back  of  the  hand  forms  an  arch  with  the 
<lor8ul  cutaneous  branch  of  the  ulnar  nerve.  It  theti  divides  into  three  digital 
nerve.<».  which  are  distributed  as  follows:  the  hr.'<t  supplies  the  ulnar  side  of  the 
thumb  and  the  nulial  side  of  the  index  finger ;  the  second,  the  adjoining  sides  of 
tiie  index  and  middle  fingers ;  and  the  third,  the  adjacent  borders  of  the  middle 
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ami  rinn;  fin<r(  r^.'  Thr>  latter  nerve  communicates  with  a  filament  from  the  donal 
branch  uf  the  ulnar  nerve- 

The  Posterior  Intaroflfleoas  Nerve  winds  to  the  back  of  the  forearm  through 

tlie  fibrt's  of  the  Supinator  brevis,  and  pasiies  down  between  the  superficial  and  deep 
layers  of  muscles  to  the  middle  of  the  forearm.  Considerably  diminislicd  in  size,  it 
dejicentls  on  the  interof<*feou.s  membrane,  beneath  the  Extensor  secuiKli  ititemodii 
pnllicis.  to  the  back  of  the  carpus,  where  it  presents  a  gaoglifonn  enlargement  from 
which  filaments  are  di-rrilmted  to  the  li*;nni»'nfs  nnd  articulation.^  of  the  r;irjMis. 
It  supplies  all  the  muscles  of  the  radial  and  posterior  brachial  regions,  excepting 
the  Anconeus,  Supinator  luugu8,  and  Extensor  carpi  radialis  longior. 


DOBSAIi  MEBVES  (Fig>  507). 

The  Dorsal  Nerves  are  twelve  in  niimber  on  each  .side.  The  fir-r  :i|.i>ears 
between  the  first  and  second  dorsal  vertebra,  and  the  last  between  the  la^l  dorsal 
and  first  lumbar. 

The  roott  of  origin  of  the  dorsal  nerves  are  of  small  sise  and  vary  but  slightly 

fr.iiii  tile  second  to  the  la?t.  BdIIi  roots  are  very  slender,  tli.-  iKistcrior  mots  only 
slightly  cxccediug  the  anterior  in  thickness.  They  gradually  increa.ie  in  length 
from  aoove  downward,  and  pjuss  down  in  contact  with  tlie  spinal  cord,  for  a  distance 
etpial  to  a  height  of  at  least  two  vertebrie  in  the  lower  part  of  the  dorsal  iwgion. 
before  they  emcrirp  fnnii  tlic  >]»iiiiil  canal.  They  then  join  in  tlic  iiitrrvortclual 
foramen,  and  at  their  exit  divide  into  two  primary  divisions — a  posterior  (dorsal) 
and  an  anterior  (ratereoetal). 

The  first  and  last  dorsal  nerves  are  peculiar  in  some  respects.  (See  pp.  766, 767.) 

PoSTBBtOB  DmSIOMB  OP  TBB  DOBBAL  NbRVXB. 

The  posterior  divieioiiB  of  the  dorsal  nenree,  which  are  ^muller  diaa  the 
nntcvior.  pas-  hackward  between  the  transverse  p  and  divide  into  external 

and  internal  branches. 

The  external  hranehft.  increase  in  sise  from  abore  downward.  They  paj>.<» 
through  the  Longi.xsimus  dorsi  to  the  cellular  interval  between  it  and  the  Sacru- 
lumltalis.  and  supply  tliose  uniscle.s.  as  well  as  their  continuations  npwnnl  to  the 
Lead  and  the  Levatorcs  eoslaruiu ;  the  five  or  six  lower  nerves  also  give  off  cutane- 
ous filaments. 

The  t'ntenittf  branches  of  the  six  upper  n- 1  ves  pass  inwanl  to  the  interval 
between  the  Multifidus  spin.'c  ami  ^emispin  ilU  dorsi  muscles,  wbicli  thov  supply, 
and  I  hen,  piercing  the  origin  of  the  Uhoniboidei  and  TmiK'zius,  become  cutaneous 
by  the  side  of  the  spinous  processes.  The  internal  branches  of  the  six  lower 
nerves  are  distributed  to  the  Multifidus  spinae  without  giving  off  any  cutaneous 
filaments. 

The  cttftttu'ouit  fintnrj,,'!!  of  the  dorsal  nerves  are  twelve  in  number,  the  six 
upper  >M  iiiu:  li m  .  l  from  the  internal  branehei*.  and  the  rix  lower  from  the 
external  l>ranches,  Tbe  fornuT  piei< c  riie  liliondioid  and  Trapezius  musch"*  clo>e 
to  the  lipinoiis  processes  and  raniity  in  the  integument.  They  are  freipu'titly  fur- 
nnhcil  with  gangliform  enlargements.  The  six  lower  cutaneous  bnuiches  pierce  the 
Serratus  posticus  inferior  and  Latissimus  dorsi  in  a  line  with  the  angles  of  tbe  ribs. 

Antbrior  DiviaioNs  op  trb  Dobsai:.  Nbbvbs. 

The  anterior  divisions  of  the  dorsal  nerves  {ii)tt>rct,ntal  nvf  rs)  at  .-  iwehe  in 
number  on  each  side.  They  are,  for  the  roost  part,  distributed  to  tbe  parietes  of  the 

'  .Vr(  rinliiiL'  tii  TTiitcliin«tn.  the  (U$!:ital  ntrvo  t<>  tli«?  tlimnh  re;iclK>s  »>tilv  an  huh  n-  tin-  rrxd  of  the 
nail;  on  (lie  loretinuer,  mt  hinh  as  ibe  middle  of  the  mvmd  iihalnnx  ;  oii  the  uiiiMIc  and  ring  fiqgvz», 
not  higher  than  the  fint  phalaageal  joint  (London  Ho^  6*4;..  vol.  iii.  p.  319 >. 
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Aiprrdcikl  and  Deep  DiMrihntioii  of  the  Posterior  Hraiich«sof  Ui«  i<pimi  N*«rveft  (slier  Hinchlield  U>d  LmllU). 

<»n  the  left  Kidc  the  putnnenn*  biniiches  are  rpptvsunted  lying  nn  the  Kup«rflcl«l  layer  of  musclw.  On  tbe 
right  Hide  the  MitnTfleial  mu«ele»  have  been  removed,  tbe  f^nleniii^  cHpitls  niid  foiiiplexu*  divided  in  tbe 
neck,  and  the  Krei'tor  ^|llna•  divided  and  (mrlly  removed  In  the  Imtk.  m>  aj.  t<>  extv.vt;  the  pnsierior  iliv  i-lona 
•  >(  tile  >t'iii;il  ii>'rv»->  iienr  their  orimn  :  'i.  (i.  li  ? «er  <ieel{>itnl  iier\  e  frmn  the  i  ervi(  »1  iilexus :  1. «  xterrml  iim*- 
rular  liranrde'  nf  the  fir>t  eervU  iil  iier%'e.  iitid  union  t'\  ii  l>«i|i«llli  llie  »eci>nd  ;      liliii-.  il  .in  the  Het  tti.«  «  np. 

itU  Miatlcu»  major  mn.>cle.  markA  the  great  occipital  tierve.  ijuuing  round  the  Kbort  inuiicle.'t  and  piercitif 
ibe  canplnw:  tti*  exicroa)  brancb  u  teen  to  th**  outaid«:  3,  exienwl  branch  from  tlw  puaicriordiTMoD 
of  tb«  tblnl  nerre:  S'.  It*  fntemal  bmneh.  •mneiiinM called  thctfaird  occlplial :  4'tor.tbe mtemal  bmncfac* 

of  the  «evcml  r^irre^TM^ndinjr  n»'r>'es  on  the  left  side :  tin-  external  hrnnehes  of  the«e  nerve*,  pnwei-djny  to 
innx-lex,  are  <ii'(«ln)ecl  .in  the  riirht  nide:  it  \  to  (/<"..  ami  lhen<  e  to  rf  l.',  external  nm«4nilur  t.riitu  tic  «  ol  ilu- 
p«i>terior  <livl>ion>  of  tlie  tw  elx  e  dorsal  ner>-es  on  the  ri^hl  side  ;  il\  to*/ f.',  the  internal  ciilaiu  ous  liranelies  of 
the  kIx  npWT  dorwl  nerve*  on  the  left  side;  </7'  to  rf  cutaneous  twics  from  the  exlernul  liranrhes  of  the 
six  hivrer  dorsal  nerves:  /,  /,  external  hranehes  from  the  |«<sterior  divisloni*  of  jieverul  Uinitwr  nerves  on  tbe 
riKbl  aide,  piercing  the  muacles.  tbe  lower  deseendinii  over  the  Kliiteal  rqrion:  (be  mne,  BMM«  Mpe|k 
flelAlly.  on  tbe  leftside:  *,».  the  isi»ue  and  union  hy  loons  of  the  jM>MerioroiTiinHiiof  ftmr  Hciml  nerVMOa 
Ibc  r^t  lite  I  ^,^,w  >e  of  tbo^e  dlnribuied  to  tbe  skin  on  tbe  left  aide. 
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thorax  ;uh1  nbdomon.  <iopnr;it(ly  from  cai  li  other,  witliont  boiiii:  joined  in  a  ploxns; 
in  which  respect  they  diHer  tium  titu  utlier  spiual  nerves.  Each  uerve  \s  connectvii 
with  the  adjoining  ganglia  of  the  Kynipatbetie  by  one  or  two  fihunents.  The  inter* 
(MMtal  nerves  may  be  divided  into  two  sets,  from  the  difference  they  present  in  their 
distribution.  The  six  upper,  with  the  exff^ption  nf  tlio  tirnt  and  the  intenwt*)- 
humeral  branch  of  the  second,  are  limited  in  their  distribution  to  the  parietes  of  the 
chest  The  six  lowor  supply  the  parietes  of  the  chest  and  ahdomen,  the  last  one 
sending  a  cuuineou.s  filament  to  the  hip. 

The  First  Dorsal  Nerve. — The  anterior  division  nf  the  firj^t  df>r--'.d  nrrve 
divides  into  two  branches:  one,  the  larger,  leaves  the  thorax  in  front  t)f  the  neck 
of  the  first  rib  and  enters  into  the  formation  of  the  brachial  [>lexus;  the  other  and 
smaller  branch  runs  along  the  fiixt  intercostal  space,  forming  the  fritt  ivterroMtal 
nrrrc,  and  torminatrs  on  tlio  front  ftf  the  chest  by  fornun;r  tlie  fir>t  anterior  cutane- 
ous uerve  of  the  thorax.  The  hrsl  intercostal  nerve  gives  oil  no  lateral  cutaneouH 
braneh. 

The  Upper  Six  Dorsal  Nerves. — The  anterior  divisions  of  the  second,  tliird, 
fourth,  fifth,  and  .sixth  dorsal  nerve.«i  and  the  small  braneh  from  the  first  dorsal  are 
confined  to  the  parietes  of  the  thorax,  and  are  named  upper  or  pectoral  intervottlal 
nerv^et.  They  pass  forward  in  the  intercostal  spaces  with  the  intercostal  vesx  is, 
heinir  situated  hehnv  them.  At  the  f)ack  uf  the  chest  tliev  lie  between  the  pleiii-a 
and  the  External  iutercustal  muscle,  but  are  soon  placed  between  the  two  planes  of 
intercostal  mnsclee  as  fikr  as  the  middle  of  the  rib.  They  then  enter  the  snbstatice 
of  the  Internal  intercostal  moscles^  and  running  ainidst  tht  ir  fibres  as  fiir  as  the  cos- 
tal cartilages,  they  gain  the  iniu'r  surface  of  the  muscles  and  lie  between  them  and 
the  pleura.  2sear  the  sternum  thej  cross  the  internal  mammary  artery  and  Trian- 
gularis stemi,  pierce  the  Internal  intercostal  and  Pectoralis  major  muscles,  and  8up))ly 
the  integnment  of  the  mamma  and  front  of  the  cfacsly  f<Mmiing  the  tUlerior  cutane- 
ous nerves  of  the  thorax,  tlie  branch  from  the  second  nerve  beooming  joined  with 
the  supraclavicular  nerves  of  the  cervical  plexus. 

.  Briiii<die8."Nttmeroiis  slender  tonscular  filaments  supplj  the  Intercostal  and 

Triangularis  sterni  muscles.  Some  of  these  branches  at  the  nront  of  the  cheat  croes 
the  co«tal  cartilages  from  one  to  another  intercostal  space. 

Lateral  Cutaneous  Nerves. — These  are  derived  from  the  intercostal  nerves,  mid- 
way between  the  vertebne  and  sternum ;  they  pierce  the  External  intercostal  and 
Serrarn.=!  rna;inii^  rau.scles  and  divide  into  two  branches,  anterior  and  posterior. 

The  anterior  branches  are  reflected  forward  to  the  side  and  the  fore  part  of  the 
chest,  supplying  the  integument  of  the  che*t  and  mamma  and  the  upper  digitatiou» 
of  the  External  obli<|ue. 

The  posterior  hranr/us  are  redei  ted  backward  to  supply  the  integnment  over  the 
scapula  and  over  the  Lati^simus  dorsi. 

The  first  intercostal  nerve  ha.<»  no  lateral  cutaneous  branch.  The  IstenU  catane> 
ous  branch  of  the  second  intercostal  nerve  is  of  large  size,  and  does  not  divide  like 
the  other  nerve's  into  an  nTiferior  and  iio-terior  brain  li.  It  is  named,  from  its  origin 
and  distribution,  the  intcrcosto-humeral  nerve  (Fig.  oUo,  p.  760).  It  pierces  the  Ex- 
ternal intercostal  mnscle,  crosses  the  axilla  to  the  inner  side  of  the  arm,  and  joins 
with  a  filament  from  the  nerve  of  Wrisberg.  It  then  pierces  the  fascia, and  supplies 
the  skill  iif  tlir  iijipii  half  of  the  innernnd  'tack  part  of  the  arm.  communicatitjg  with 
the  internal  ciiUtneous  branch  of  the  luusculo-.'^jiiral  nerve.  The  size  of  this  nerve 
is  in  inverse  proportion  to  the  si«e  of  the  other  cutaneous  nerves,  epjKK-ially  the 
nerve  of  Wrislterg.  A  second  intercosto-hunieral  nerve  is  frequently  given  off  from 
the  third  iiitt  rctwfnl.    It  stipjilies  filament*:  tn  tlie  armpit  and  inner  side  of  the  ann. 

The  Lower  Six  DorsaJ  Nerves. — Tlie  anterior  divi.sions  of  the  seventh,  eighth, 
ninth,  tenth,  and  eleventh  dorml  nerves  are  continued  anterioHy  from  the  intercostal 
spaces  into  the  abdominal  wall,  and  the  twrlfth  liorsal  is  cominued  thron^ibout  its 
whole  course  in  the  nhd«>minal  wall,  since  it  is  pl.Tced  Itelnw  the  Inst  rib  ;  hence 
these  nerves  are  named  Unecr  or  uhdoniinnl  iniercosiul  nerves.  They  have  (with 
the  exception  of  the  last)  the  same  arrangement  as  the  upper  ones  as  fitr  aa  the 
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anterior  extremities  of  the  intercostal  spftoes,  where  they  pass  behind  the  cost^tl  car- 
tilages and  between  the  Internal  oblique  and  Tran.sver^;rlIi«  mu?Jrle8  to  the  phejith  of 
the  Rectus,  which  they  perforate.  They  supply  the  Kecius  uiUjK;le,  and  terminate 
in  brsnchce  which  become  subcataneom  near  the  line*  alba.  These  branches,  which 
are  named  the  anterior  cutsineous  nerve?*  of  tlic  uhdomen,  supply  the  integument  of 
the  front  of  the  belly;  thry  are  directed  ontw.-inl  fnr  n%  the  hiteral  cutaneous 
nerves.  The  lower  intcrcos-it^il  nerves  supply  the  iiii<*rco!«ial  and  abdominal  mu*- 
elee,  and  about  the  middle  of  their  course  give  off  lateral  cutaneous  branches,  which 
pirrcc  tlic  Extt'iTial  iiit(  rcosfal  ainl  Kxtcnial  olilitjuc  miisrlcs  and  are  distribute<l  to 
the  integument  ot  tlie  abdomen,  the  anterior  branches  passing  nearly  as  far  forward 
aa  the  margin  of  the  Rectus,  the  posterior  branches  passing  to  supply  the  skin  over 
the  Latissimus  dorsi,  where  they  join  the  dorsal  cutaneous  nerves. 

The  last  dorsal  is  lar<,'«r  tliaii  tlic  other  dorsal  nerve?.  Tt<  :jnterior  division 
runs  along  the  lower  border  of  the  last  rib  in  front  of  the  Quadratiis  lumburum, 
perforetes  the  ajmneuroeis  of  the  TransYeraalis,  and  passes  forward  between  it  and 
the  Internal  oblique,  to  be  distributed  in  the  same  manner  as  the  preceding  nerves. 
It  commnTi!  •ttpjt  with  the  ilio-hypogastric  branch  of  the  lumbar  plexus,  and  is  fre- 
quently couuected  with  the  first  lumbar  nerve  by  a  slender  branch,  the  dor$i-lum- 
oar  nerve^  which  desc(»ids  in      substance  of  llie  Quadratua  lumborum. 

The  lateral  cuUmeam  branch  of  the  last  don^  is  remarkable  ibr  its  large  siie; 
it  perforates  the  Internal  and  External  oblique  musclen,  pnHf«e»  downward  over  the 
crest  of  the  ilium  in  front  of  the  iliac  branch  of  the  ilio-hypoga^tric  ^i'ig-  -^I'^t  p> 
779),  and  is  distributed  to  the  integument  of  die  front  of  the  nip,  some  of  its  filar 
ments  extending  as  low  down  as  the  trochanter  major.  Il  does  not  divide  into  an 
anterior  and  posterior  branch  like  the  others. 


LUMBAB  NBBVBB. 

The  lumbar  nerves  are  five  in  number  on  each  side :  the  first  appears  between 
the  first  and  second  lumbar  v«rtebr»,  and  the  last  between  the  last  Inmbar  and  the 

base  of  the  sacnim. 

The  roots  of  the  lumbar  nerves  are  the  largest  and  their  filaments  the  most 
numerous  of  all  the  spinal  nerves,  and  they  are  closely  aggregated  together  upon 

the  lower  end  of  the  cord.  The  anterior  roots  are  the  smaller,  but  there  is  not  the 
Maine  disproportion  betwe<^n  tliciii  and  tho  posterior  roots  as  in  the  cervical  nerves. 
The  roots  of  these  nerves  have  a  vertical  direction  an(i  are  of  considerable  length, 
more  especially  the  lower  ones,  since  the  spinal  cord  does  not  extend  beyond  the 
first  lumhar  vertebra.  The  roots  become  joined  in  the  intervertebml  fornmina.  and 
the  nerves,  so  formed,  divide  at  their  exit  into  two  divisions,  anterior  auid  posterior. 

PosTEBiOB  Divisions  of  the  Lumbab  Nsrvbs. 

The  posterior  divinlooa  of  the  lumbar  nerves  (Fig.  o07,  p.  765)  diminish  in 
size  from  ah(»ve  downward;  they  pno  1>a<  kuard  between  the  transverse  processes 
and  dividt'  info  external  and  intctnal  hranch»«'. 

The  external  branches  supply  the  Erector  spinoe  and  Intertransverse  muinrles. 
From  the  three  upper  branches  cutaneous  nerves  are  derived  which  pierce  the  apo- 
neurosis of  the  Latissimus  doi-si  mtiscle  and  descend  over  the  back  part  of  the  crest 
of  the  ilimn,  to  he  distributed  to  the  integument  of  the  gluteal  region,  some  of  the 
iihiments  pa.s»<ing  as  far  as  the  trochanter  major. 

The  internal  branches,  the  smaller,  pass  inward  close  to  the  articular  processes  of 
the  vertebre,  and  snpply  the  Multifidus  spinse  and  Interspinalea  muscles. 

Antrrior  Divisions  of  the  Lumbar  Nerves. 

The  anterior  divimona  of  the  lumbar  nerves  increase  in  size  from  above  down- 
ward.   At  their  origin  they  communicute  with  the  lumbar  ganglia  of  the  sympa* 
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tlietic  bv  lon^  slender  filaments,  which  accompany  the  lun>har  arteries  round  the 
si'lcs  of'  the  bodies  of  the  vcrtebric  beneath  the  Vsoas  ninscle.  The  nervt's  jmiss 
obliquely  outwai'd  behind  the  V^ons  magnus  or  bet>secii  it»  fa-Hciculi,  di»tributiug 
filaments  to  it  and  the  Quadratus  lumborum.  1'he  anterior  divisions  of  the  four 
upper  nerves  are  (onufcttMl  fd^cthcr  in  tliis  sitiiatiDM  liv  nti;i>toin<>(ir  lrM(](>..  nnd 
form  the  Imnbar  pieruH.  The  anterior  division  ot"  the  tiith  lumbar,  joinetl  with  a 
branch  from  the  fourth,  descends  across  the  base  of  the  siicrum  to  join  the  ante- 
rior division  of  the  first  sacnil  nerve  and  a5>i<t  in  tln>  f'nniiation  of  tin-  ^acnil 
plexn^.  Tht'  cud  resulting  fr<<ni  the  union  of  the  fifth  lumbar  and  the  branch 
frou  the  fourth  is  called  the  lumbo-tacrai  nerve. 

Lumbar  Plexus. 

The  lumbar  plexus  is  formed  by  the  loopn  of  communication  between  the  ante- 
rior divisions  of  the  four  upp'r  lumbar  nerves.  The  plexus  i»  narrow  above,  and 
ofken  connected  with  the  last  dorsal  by  a  slender  brancli.  the  tiorsi-ho/ifnir  nerve;  it 

is  broad  below,  where  ir  is  joined 
to  the  socrul  plexuii  by  tiie  lumbo- 
sacral cord.  It  is  situated  in  the 
substance  of  tlie  Psoa.s  niu.«»cle  near 
its  iK>.storior  part,  in  front  of  tiie 
transveiiie  processes  of  the  lumbar 
vertebm. 

The  UHtde  in  which  the  plexus 
is  fonne<l  is  the  following:  The  first 
lumbar  nerve  receives  a  bmncli  from 
the  last  dorsal,  and  gives  off  the  ilio* 
hypii'jnsfiir  ;inil  irni-inL'niiKil.  and  a 
commuuicuting  bntncii  wiiich  piisso» 
down  to  the  second  lumbar  and 
forms  a  part  of  tiie  gcnito-crural 
Ticrve.  The  sei'ond  gives  off  the 
reuiainder  of  the  gcuito-crund  and 
a  descending  bnuicb  to  communi- 
cate with  the  third;  from  it  the 
greater  part  of  the  e\t«  rtnl  ctita- 
Deou»  i»  given  of!'.  Tbe  fibre* 
of  this  communicating  branch  are 
prolonged  partly  into  the  ante- 
rior cnind  find  partly  into  the  obturator  nerve. 

The  third  lumbar  nerve  gives  off  a  small  filament  to  the  extenial  cutaneous  and 
divides  into  two  large  branches,  which  assist  in  forming  the  anterior  crural  and  obtu- 
rator nerves.  When  the  accessory  obturator  exists  s<mie  of  its  fibres  are  derived  fmm 
this  third  nerve.  It  also  gives  n(f  a  i  nmuiunicating  branch  to  the  fourth.  The  fourth 
nerve  gives  a  communicating  hlauiLUi  to  the  fifth,  and  divides  into  two  branches, 
which  complete  the  anterior  crural  and  obturator.  Sometimes  it  also  furnishes  part 
of  the  accessory  obturator. 

From  this  arrangement  it  follows  that  the  ilio-hypogastric  and  liio-inguinal  are 
derived  entirely  from  the  first  lumbar  nerve;  the  genito-crural  partly  from  the  first, 
but  principally  from  the  second  nerve;  the  external  cutaneous  for  the  most  jiart  from 
till'  <('c<ind.  but  receiving'  a  Miiall  fllaiiicnt  fnnn  flic  third;  the  anterior  crural  an.l 
obturator  by  fibres  derived  from  the  second,  third,  and  fourth ;  and  the  acces.<ory 
obturator,  when  it  exists,  from  the  third  and  fourth,  probably  receiving  abo  some 
fibres  from  the  sec<ind  through  its  communicating  branch. 
The  branches  of  the  lumbar  plexus  are  the 
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Ilio-hypogn.>*tric.  Ohturator. 
Ilio-iuguinal.  Accessory  obturator. 

Genito-eniniL  Anterior  cninl. 

Eztenul  cntaiiMiis. 

Th«  nio-lisrpogMtrio  Nerve  (n^Mrior  m%uetdo-eutaneou9)  arises  from  the  firit 
luinKjir  nerve.  It  eraerjref  frf)in  tlie  outer  l)or<li  r  nf  the  Psoas  nmsele  at  its  upper 
part,  and  crosses  obliquely'  in  front  of  the  Quadiatus  lumboruiu  to  the  crest  of  the 
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iHiiiTi.  It  then  perfonitew  the  Trans verfsal is  mufjele  at  its  hack  part,  and  ilividee 
bciwevu  it  aiul  the  Internal  oblique  into  two  brunches,  iliitc  and  h^'|)ug)i.stric. 

The  Siae  hraneh  pierces  tbe  Internal  and  External  oblique  muscles  immediately 
above  the  crest  of  tlie  ilium,  and  is  distributed  to  tbe  integument  of  the  gluteal 
resiiun,  behind  the  lateral  cutaneous  bnineh  of  the  la<t  <lorsal  nerve  (Fitr.  .">1 ').  p. 
771)).  The  size  of  thi.s  nerve  bears  an  iuveme  proportion  to  that  of  the  cutaneous 
branob  of  tbe  last  dorsal  nerve. 

The  hiffmiaatrio  hraiwh  (Fig.  510)  continue.'*  onward  betucm  the  Internal 
oblique  and  Transversalis  muscles.  It  then  pierces  the  Internal  oblique,  and 
near  the  middle  line  perforates  the  aponeurosis  of  the  External  oblique  above 
tbe  external  abdominal  ring,  and  is  distributed  to  tbe  integument  oovering  tbe 
bypogaatric  region. 

*  The  nrrangement  of  the  lumbar  plexM  on  tliA  right  ride  in  thk  woodcot  U  not  itriictlj  correct. 

(Se«  llie  plan  un  {ireoediiig  poge.) 
49 
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The  ilio-hypogaAtric  nerve  commuiiicateB  with  the  last  donnl  and  ilio-inguinal 

nerves. 

The  nio-mflTuizial  Nerve  {inj'erior  mmrulo-eutaneouH),  sniiiHtT  than  the  pre- 
ceding, arises  with  it  from  the  first  Itimhar  nerve.    It  emerges  from  the  outer  Dor> 

der  of  the  Psoas  just  heU)W  the  ilio-hypoga.xtric,  andf  passing  obliquely  across  the 
Qtuiilratus  himborum  un<l  Iliacus  niu»<  I<'<,  |i.'rforatcs  the  Trai!f<vei'ealis  near  the  fore 
part  of  the  crest  of  the  ilium,  and  couiuiuiticut<»  with  the  ilio-hypogastric  nerve 
Detween  that  mnsole  and  the  Internal  oblique.  The  nenre  then  piMxses  the  IntemiJ 
oblique,  distributing  filauient.s  to  it.  and,  accompanying^  the  spermatic  cord  thrrmgh 
the  inguinal  canal,  it  escapes  at  the  external  abdominal  ring,  and  is  distributed  to 
the  integument  of  the  upper  and  inner  part  f)f  the  thij^h,  and  to  the  scrotum  in  the 
male  and  to  the  labium  in  the  female.  The  size  of  this  nerve  is  in  inverse  propor- 
tion to  that  of  iIk'  ilio-hypogastrit-.  Occn-^innrjlly  it  is  vory  small,  and  ends  by 
joining  the  ilio-hy [Agastric ;  in  sudi  cases  a  branch  from  the  ilio-hj^pogastric  take» 
the  place  of  the  ilio-inguinal,  or  the  latter  nerve  may  be  altogether  aoaent. 

The  Ctenito-crural  Nerve  arises  from  the  second  lumbar,  and  by  a  few  fibres 
from  the  cord  of  commnnicatinu  hftween  it  iitnl  flic  fii-st.  It  [Misses  obliquely 
through  the  substance  of  the  Psoas,  dciiceudB  on  its  surface  to  near  Poupart's  liga- 
ment, and  divides  into  a  genital  and  crural  branch. 

The  genital  bram-h  descends  on  the  external  Utac  artetTv  Bending  a  few  6lament« 
round  that  vessel ;  it  tlu'ti  piorciv-i  the  fiu<cifi  trnnsversalis  or  passes  through  the 
interual  abdomitinl  rin^,  descends  along  the  biick  part  of  the  spertuatic  curd  to  the. 
aerotom,  and  supj.lies,  in  the  male,  the  Cremaater  muscle ;  in  the  female  it  accom- 
panies the  round  ligament,  and  is  lost  Upon  it. 

The  crural  brawh  pu'^'^cs  ulonir  the  inner  margin  of  the  Psoas  muscle,  beneath 
Poupart's  ligament,  into  the  tiiigh,  enterin>'  the  sheath  of  the  femoral  vessels  and 
lying  superficial  and  a  little  external  to  the  femoral  artery.  It  pierces  the  anterior 
layer  of  the  sheath  of  the  vessels,  and,  becoming  superficial  bv  passing  through  the 
fascia  lata,  it  supjdies  the  skin  of  the  anterior  ^spect  of  the  tfiigh  mm  far  as  midwny 
between  the  pelvis  and  knee.  On  the  front  of  the  thigh  it  oommuuicates  with  the 
outer  branch  of  the  middle  cutaneous  nerve,  derived  from  the  anterior  crural. 

A  few  filaments  from  this  nerve  may  be  tmce<l  on  to  the  femoral  artery;  they 
ore  derived  from  the  nerve  as  it  passes  beneath  Poupart's  ligament. 

The  Bztemal  Cutaneous  Nerve  arises  from  the  second  and  third  lumbar 
nerves.  It  tMncrgcs  from  the  outer  border  of  t1  >  T-oas  muscle  alxmt  its  middle, 
and  cro3s<"^  tlie  lliacus  muscle  obliij ndy  to  the  n<»ti  li  immediatoiy  beneath  the  nnre- 
rior  superior  spine  of  the  ilium,  where  it  ptusses  under  Poupart's  iigameot  into  the 
thiffh  and  divides  into  two  branches  of  nearly  e(|ual  sise. 

The  anterior  bra>u:h  descends  in  an  aponeurotic  canal  formed  in  tlie  fiuncia  Uta, 
becomes  superficial  uLimt  four  intlu^s  lu»|ow  Poupart's  ligament,  nnd  divides  into 
brauche^i  which  are  distributed  to  the  integument  along  the  aninior  and  outer  part 
of  the  thigh  as  &r  down  aa  the  knee.  This  nerve  oocasiounlly  communicates  with 
the  long  saphenous  nerve  in  front  of  the  knee-joint. 

The  pi)Hti-rii>r  branch  pierces  th<>  fascia  lata,  and  Kiiluli  \  <  iiito  bratiflie*  whic  h 
pass  backward  across  the  outer  and  posterior  surface  of  the  thigh,  sumdving  tiie 
integument  from  the  crest  of  the  ilium  as  &r  as  the  middle  of  the  tnigb. 

The  Obturator  Nerve  supplies  the  Obturator  externus  and  Adductor  muscles 
of  the  thigh,  the  jirticulHtitmH  of  the  hip  and  knee,  ami  ocaisionally  tlie  integument 
of  the  thigh  and  leg.  It  arises  by  two  branches:  one  from  the  ihinl,  the  other 
from  the  fourth  lumbar  nerve,  rei'eiving  also  eome  fibres  from  the  second.  It 
descends  ibiniiLrh  the  inner  fibres  of  the  P.«>as  mn^  Ir,  and  emerges  from  its  inner 
border  near  the  brim  of  the  pelvis;  it  then  runs  along  the  lateral  wall  of  the  (xdvis, 
above  the  obturator  ves.<*els,  to  the  upper  ]mrt  of  the  obturator  foramen,  where  it 
enters  the  thigh,  and  divides  into  an  anterior  and  a  posterior  branch  aepamted  by 
the  Adtliirtrir  lirevis  muscle. 

The  anterior  branch  (Fig.  all)  passes  down  in  front  of  the  Adductor  brevis, 
being  covered  by  the  Pectineoa  and  Adductor  lougus,  and  at  the  lower  biMdar  of 
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tilt'  latter  nin<cl(>  eonununicatcs  with  the  intemal  ciitiincoiis  and  internal  paphenoiiA 
nerves,  formiog  a  kind  of  plexus.  It  then  desceucU  upuD  the  femoral  artery,  upoa 
which  it  is  finallT  distributed.  • 

This  iu  i  \c'  near  the  obttqfttor  foramen  gives  off  an  articular  bruich  to  the  hip- 
joint,  liehiinl  the  Pectineiis  it  distrihutc-^  iniHciilar  branches  to  the  Adductor 
longus  and  Gracilis,  and  occiu^iunally  to  the  Adductor  brovis  and  I'ectineus,  and 
reoeivee  a  oommunicadng  brapch  from  the  aooessoiy  obtimtor  nerve. 
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CatMMoa  N«rTM  «r  th«  Lower  Extremity. 


Lumbar  ru-Mi^ : 

IH.  Ilio-liy|><>K"-^tric  nerve. 

II.  Iliii  iti^tilnul 

III.,  ."HTorul  luiiiitar  nerve. 
GC,  Gcntu>.cramL 
EC.  External  cutkoenoB. 
MC.  MId'lle  cutuieous. 

Intcmnl  cuMneotM. 
la,  Intvnial  utpbeooitt. 
PP.  Plesna  palelte. 


fvacrul  I'lexus : 

I>I'.  T>i>rsft1is  |>cnls  of  pudle. 

ir.  Iiili  rl'ir  lifinorrlmldnl  of  pudlc. 

r,  SuiK-rticlal  p(Tln««l  of  puaic  auU  iaferior 

iMidondHi  of  maM  actatte. 
lO,  TnfiTlrir  Kinteal  of  (oatXl  actatte. 
SS.  Small  sriutli'. 

HP.  Itranrh*'s  from  external  pOpUtekl. 

Ks.  Exl<^rniil  *ar>lu'niiii>. 

.M<  >.  M>l-rlll  1  rlllHIK-i  III*. 

AT.  Hmii('lit  »  ot  anterior  tibial. 

PT.  Bmucit  ot  poaterlor  tiUial  (after  Flo«rer^| 


Occasionally  this  commnnicatinf;  branch  i.«  continued  down,  as  a  cutaneous 
brancli,  to  the  thijrh  and  le-^.  Tliis  occasional  cutaneou.s  branch  emerges  from 
hcnearh  tlic  lower  hordei'  of  the  Adductor  ioniru>!.  descend.-^  along  the  |»oHterior 
umr|jiQ  of  the  iSarturiuii  to  the  inner  .side  of  the  knee,  where  it  piercet^  the  deep 
fiucia,  communicates  with  the  h)ng  .<aj)heiiou8  nerve,  and  is  distributed  to  the  int^ 
ument  of  the  inner  si'l  i  the  leg  as  low  down  as  its  middle.  When  the  bnuich  is 
small  its  place  is  supjilu  il  l>y  the  internal  cutaneous  nerve. 

The  poiterior  branch  of  the  obturator  uerve  pierces  the  Obturator  externum, 
sending  branches  to  supply  it,  and  passes  behind  the  Adductor  breris  on  the  A«nt 
of  the  Adductor  magnus,  where  it  divides  into  numerous  muscular  branches,  which 
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supply  the  Adductor  nin5rn'i««  and  occasionally  the  Adductor  brevis.  One  of  the 
branches  gives  off  u  hlament  to  the  knee>joint. 

The  arkeutar  hraneh  for  the  knee>joiiit  perforates  the  lower  part  of  the  Adduc- 
tor magnus  and  enters  the  popliteal  ^pace;  it  then  descen<ls  upon  the  popliteal 
arterv  ajj  fjir  as  the  back  part  of  the  knee-joint,  where  it  perforatcf*  tlir  pfwterior 
ligament  and  \a  diiitributcd  to  thu  synovial  mumbrauc.  It  gives  fihitnents  to  the 
arteiT  in  its  course. 

The  Acceasory  Obturator  Nerve  (Fi|r.  o09,  p.  7t)9)  is  of  a  small  size,  and 
arises  eitlirr  frnni  tlic  ohmraitor  nerve  near  it.s  origin  or  by  separate  filaments  from 
the  third  iiad  tl>ui  tli  lumbar  nerves,  probably  receiving  also  some  6bres  from  the 
second  throug;h  its  communicating  branch.  It  descends  along  the  inner  border  of 
the  Psoa.-  riiii>i  lo,  crosses  the  bcwly  of  the  pubes,  and  pa.HS05  beneath  tlie  Pcctincus 
muscle,  where  it  divides  into  numerous  branches-  One  of  these  sup|)lie.<  the  Pec- 
tineus.  |)enetmting  its  under  surface,  another  is  distribnted  to  the  hip  juiut,  while  a 
third  communicates  with  the  anterior  branch  of  the  obturator  nerve.  This  branch, 
when  iif  lar^c  size,  is  [trolMiimMl  (as  already  iiifnliorn'il)  as  a  cutancntj<*  hnmch  to 
the  1^.  The  accessory  obturator  nerve  is  not  constantly  found;  when  absent,  the 
hip-joint  receiver  two  omnches  from  the  obturator  nerve.  Occasionally  it  is  very 
small  and  beconn  -  l.^t  in  the  capsule  of  the  hip-joint. 

The  Anterior  Crural  Nerve  (Figs.  509,  511)  is  the  largest  braiKli  (tf  the  lum- 
bar plexus.  It  supplies  muscular  branches  to  the  Iliacus,  Pectineus,  and  all  the 
muMslcs  on  the  front  of  the  tbigb,  excepting  the  Tensor  vaginee  femoris,  cutaneous 
filaments  to  the  front  and  inner  side  of  the  thigh  and  to  the  leg  and  foot,  and  artic- 
ular branches  to  the  knee.  It  nrisis  tVom  the  third  and  fourth  lumliHr  nerves, 
receiving  also  a  fiisciculus  from  the  second.  It  descends  through  the  fibres  of  the 
Psoas  muscle,  emerging  from  it  at  the  lower  part  of  its  outer  border,  and  passes 
down  between  it  and  the  Iliacus,  and  beneath  Poupart's  ligament,  into  the  thigh, 
where  it  becomes  somewhat  flattened  and  divides  into  an  anterior  or  cutaneons  and 
a  posterior  or  muscular  part.  Beneath  Poupart's  ligament  it  is  separated  from  the 
femoral  artery  by  the  Psoas  muscle,  and  lies  beneath  the  iliac  fascia. 

Witliiii  th>'  jh-Jrix  tlic  atitorinr  cnirnl  nerve  gives  off  frotn  its  outer  side  some 
small  Inanches  to  the  Iliacus,  and  a  branch  to  the  femoml  arterv,  which  is  distrib- 
uted  u|M>n  the  upper  part  of  that  vessel.  The  origin  of  this  branch  varies;  it  occar 
sionally  arises  higher  tlian  ii~uai.  or  it  iiiay  arise  lower  down  in  the  thigh. 

Metemal  to  the  pelvit  the  following  branehes  are  given  off: 

From  the  Anterior  IHvieion^  From  the  Poeterior  DmewiL 

Middle  cutaneous.  Muscular. 
Internal  cutaneous.  Articular. 
Long  saphenous. 

Tlie  ii  /'ilillr  riit<i»rr>}i<t  }}rr>'<'  fFiiT-  51 0'^  picree?  the  fsiscia  lata  (occasionally  the 
Sartorius  also)  about  three  inches  below  Poupart  s  ligament,  and  divides  into  two 
branches,  which  descend  in  immediate  proximity  along  the  fore  part  of  the  thigh, 
distrilMiting  numerous  branches  to  the  integument  as  low  as  the  front  of  the  knee, 
where  it  eoMimnniratos  with  a  branch  of  the  internal  saphenous  nerve.  Its  outer 
branch  communicates  aitove  with  the  crural  branch  of  the  genito-crural  nerve,  and 
the  inner  branch  with  the  internal  cutaneous  nerve  below.  The  Sartorius  muscle 
is  sii)  plied  by  this  or  the  following  nerve. 

The  inh  rfi'if  rnttun-ouH  tf  n't'  passes  oblii|Uely  acros^j  the  upper  part  of  the  sheath 
of  the  femoml  artery,  ami  divides  in  frout  or  at  the  inner  side  of  that  vessel  into 
two  branches,  anterior  and  internal. 

The  anterior  branch  perforates  the  fascia  lata  at  the  lower  third  of  the  thi<:li. 
and  divides  into  two  hmnches,  one  of  which  supplies  the  integument  as  low  down 
as  the  inner  side  of  the  knee;  the  other  crosses  the  patella  to  the  outer  side  of  the 
joint,  communicating  in  its  course  with  the  long  saphenous  nerve.   A  cutaneous 

*  One  t4  Ihe  oiumIm  of  the  thigh,  the  Sartoriui^  tvcdveB  iu  nerrow  auppty  fivm  this  groop. 
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filament  is  occaj^ionnlly  ijivrti  nff  from  tlii>  ii or ve  which  accompanif^  the  long  saphe* 
Doiiii  vein,  and  it  sometime:;  communicateH  with  the  ijiternal  bniiich  ut*  the  uerve. 

The  intemal  bnnch  descends  along  the  inner  border  of  the  Sartorius  niiucle  to 
the  knee,  wh^ '  it  pierces  the  fiiseia  hita.  communicates  with  the  long  Haphennus 
norvo,  atid  gives  ofT  several  cutaneons  branches.  The  nerve  then  pn^sex  down  the 
inner  side  of  the  leg,  to  the  integument  of  which  it  is  diistriliuiuii.  This  nerve, 
beneath  the  fascia  Iata«  joins  in  a  plexiform  network  by  uniting  with  branches  of 
tlie  lt>ii<:  siphenous  and  obtunitor  nerves  (Fig.  /ill).  When  the  communicating 
branch  tVoui  the  latter  nerve  is  hir^e  and  continued  to  the  intefrument  of  the  leg, 
the  inner  brancli  of  the  internal  cutaneous  is  small  and  leriuiuates  at  the  plexus, 
occasionally  giving  off  a  few  cutaneous  filaments. 

This  nerve  before  sulMlividincr  j^ivcs  ofT  a  few  filaments  wliicli  pierce  the  fiu-ieia 
lata,  to  supply  the  integument  of  the  inner  side  of  the  thigh,  accompanying  the 
long  sajthenoiis  vein.  <)ne  of  the$c  filaments  passes  through  the  saphenous  opening, 
a  second  becomes  subcutaneous  about  the  middle  of  the  thigh,  and  a  third  pierofls 
the  fjiscia  at  its  lower  tliii-'l. 

The  lomj  or  internal  saphenous  nerve  is  the  largest  of  the  cutaneous  branches 
of  the  anterior  cmral.  It  approaches  the  femoral  artery  where  this  vessel  paseee 
beneatli  the  Sartnrhis.  and  lies  on  its  outer  side,  beneath  the  aponeurotic  covering 
of  Hunter's  eaiKil,  as  far  as  the  opening  in  the  lower  part  nf  the  V-Miu  tor  magnuf. 
It  then  quits  the  artery  and  descends  vertically  along  the  inner  suie  of  the  knee 
beneath  the  Sartorius,  pierces  the  deep  fascia  between  the  twdons  of  the  Sartorius 
and  Gracilis,  and  becomes  subcutaneous.  The  nerve  then  parses  along  the  inner 
side  of  the  leg,  accompanied  by  the  internal  saphenous  vein,  descends  behind  the 
internal  border  of  the  tibia,  and  at  the  lower  third  of  the  leg  <iivides  into  two 
branches :  one  continues  its  course  along  the  raai^in  of  the  tibia,  terminating  at 
the  inner  ankle ;  the  other  passes  in  front  of  the  ankle,  and  is  distributed  to  the 
integument  alonir  the  inner  side  of  the  foot  as  far  as  the  great  toe,  communicating 
with  the  internal  l>ranch  of  the  musculo-cutanoous  nerve. 

Branches. — ^The  long  saphenous  nerve  abatU  the  middle  of  the  thigh  gives  off  % 
communicating  branch  which  joins  tbeplexQS  formed  by  the  obdnrator  and  inter* 
nal  cutaneous  nerves. 

At  the  inner  nide  of  the  knee  it  gives  off  a  large  branch  (/>.  nttanent  patellu) 
which  pierces'the  Sartorius  and  fascia  lata,  and  is  distributed  to  the  integument  in 
front  of  the  patrlla.  This  nerve  communicate?  ahnvr  thr  l^m-o  ^^ iih  the  aiilerior 
braneli  of  ihe  internal  cutaneous;  Ix  low  the  knee  with  other  brunches  of  the  long 
saphenous;  and  on  the  outer  side  of  the  Joint  with  branches  of  the  middle  ana 
external  cutaneous  nerves,  f«»rming  a  ple.xiform  network,  the  flrxus  pntrlhr.  The 
cutane(»ii-  To  rve  of  the  |i.itella  i-;  necasionallv  -mall,  and  torminates  by  joining  the 
internal  cuiuncoiui,  which  supplies  its  place  in  liont  of  the  knee. 

Below  the  knee  the  branches  of  the  long  saphenous  nerve  are  distributed  to  the 
integument  >f  tlie  front  and  inner  Side  of  the  leg.  coaimunicating  with  the  cutane- 
ous bnijirli.  -  tV'iiri  tli(>  infrrnni  ciitMiieoiis  nr  ohtnnitor  nerve. 

The  deep  ^oup  of  branches  of  the  anterior  crural  nerve  are  mus<-ular  and 
articular. 

The  niuxruhtr  hnrnrhi  A  supply  the  Pcctineus  and  all  the  muscles  on  the  front 
of  the  thitrh  exeopt  the  Ti  M«Mr  va'»inif  f«'inori«.  wliirh  \<  stippn^d  from  the  superior 
gluteal  nerve,  and  the  ?*artonus,  wineii  is  supjdicd  by  tiiaineiits  from  the  midtUe  or 
internal  cutaneous  nerves. 

The  branehes  to  the  Perdnrns.  usually  two  in  number,  poM  inward  behind  the 
femoral  vessels  atid  enter  the  mus»de  on  its  anterior  surface. 

The  branch  of  the  Hectm  muscle  enters  its  under  surface  high  up. 

The  branch  of  the  Vattu*  erter»tt»^  of  large  size,  lollows  the  course  of  the 
descending  liraneh  of  the  external  circumflex  artery  to  the  lower  part  of  the  muscle. 
It  gives  off  an  articular  filanj<>nt  to  the  knee-joint. 

The  branches  to  the  VaMfui  internas  and  CrurttM  enter  the  middle  of  thorn 
muscles,  the  one  to  the  Vastus  intemus  supplying  a  filament  to  the  knee-joint. 
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The  articular  branches,  two  in  number,  supply  the  knee-joint.  One,  a  long 
slender  filament,  is  derivetl  from  the  nerve  to  the  V  astus  exiei'nu».  It  peneti-ates 
the  capsular  ligament  of  the  joint  on  its  anterior  aspect.  The  other  is  derived  from 
the  ru  rvo  to  tlu-  Vastus  internus.  It  descends  al'in;r  the  intoriial  intennuscular 
septula,  acconipanjmg  the  dcfp  branch  of  the  anastomotica  magna  artery,  pierces 
the  capsular  ligament  uf  the  joint  on  its  inner  side,  and  supplies  the  s^uovial 
mmnbrane. 

THB  SACRAIi  AND  COOCYOBAIi  NHRVBS. 

The  Mer'il  II'  rrt;$  are  five  in  number  on  each  side.  The  four  iijiju  r  ones  pass 
from  the  sacral  canal  through  the  sacral  foramina ;  the  fifth,  through  the  tbramen 
beiHcen  tl»e  facium  and  coccyx. 

The  rwt*  of  origin  of  the  upper  sacral  (and  lumbar)  nerves  are  the  largest  of 
all  the  spinal  nerves,  whikt  those  of  the  lowest  sacnl  and  coccygeal  nerve  are  the 

Smalh--f. 

The  roots  of  thcj*e  nerves  are  of  very  considerable  length,  being  longer  than  thojie 
of  any  of  the  other  spinal  nerves,  on  account  of  the  spinal  cord  not  extending  beyond 
the  first  lumbar  vt  i  t(  1>i;i.  From  their  great  lengtih  and  the  appearance  they  pre- 
sent in  ciinnof'tion  n\  ith  tlio  spinal  cord  the  roots  of  oritrin  of  fhe.sp  nerves  are  called 
collet  tiveiy  the  cauda  equina.  Each  sacral  and  coccygeal  nerve  divides  into  two 
divisions,  anterior  and  posterior. 

The  posterior  sacred  nerves  (Fig.  are  8mal1,  diminish  in  size  from  above 
dr>wnward,  and  emerge,  except  the  last,  from  the  sacral  canal  by  the  posterior  sacral 
foramina. 

The  fhree  upper  ones  are  covered  at  their  exit  firom  the  sacral  canal  by  the  Mul- 

tifidus  s[)ina'.  and  divide  into  external  and  internal  branches. 

The  Internal  hranches  are  small  and  i^upply  the  Midtifidus  Hpinoe. 

The  external  branches  join  with  each  other  and  with  the  last  lumbar  and  fourth 
sacral  nerves  by  means  of  communicating  loops.  These  branches  pass  outward  to 
tlio  ontor  ^nrfaco  of  ilie  jrcat  <af-ro-.»*ciatic  ligament,  Avhere  tliov  form  a  seronil  x  rics 
of  loop^i  beneath  the  Uluteu3  maximus.  Cutaneous  branches  irorn  this  second  series 
of  loops,  usually  three  in  number,  pierce  the  Gluteus  maximua — one  near  the  pos- 
terior inferior  spine  of  the  ilium,  another  op|>o.site  the  end  of  the  sacrum,  and  the 
third  midxN  ;iy  between  tb«  other  two.  They  supply  the  integument  over  the  poste- 
riorJ>art  of  the  gluteal  region. 

The  two  lower  potterior  taeral  tiervet  are  situated  below  the  Multifidus  sptnte. 
Tliey  ar(>  of  small  si/c.  and  do  not  divide  into  internal  and  extmud  branches,  but 
join  with  carh  otiior  aipi  with  the  (vtc<'v«renl  nerve,  so  as  to  form  loops  on  the  back 
of  the  sacnim,  filaments  from  which  supply  the  integument  over  the  coccyx. 

The  coccygeal  nerve  divides  into  its  anterior  and  posterior  divisions  in  the 
spinal  canul.  The  poMferior  division  is  the  smaller.  It  does  not  divide,  but 
receives,  iis  already  mentioned,  a  conununicating  branch  from  the  last  sacral, 
and  is  lost  in  the  fibrous  structure  on  the  back  of  the  coccyx. 

The  anterior  sacral  nerves  diminish  in  sise  from  above  downward.  The  four 
ii]i|M  r  ..ncs  etncriro  from  the  anterior  sacnd  foramina :  the  anterior  division  of  the 
fifth,  after  emerging  from  the  spinal  canal  through  its  terminal  opening:.  t  urv«w  for- 
ward between  the  sacrum  and  the  coccyx.  All  the  anterior  sacnd  ner\f.-  Lomtnuni- 
cate  with  the  sacral  ganglia  of  the  sympathetic  at  their  exit  from  the  sacral  foram- 
ina. Th<-  firxf  iMTve,  of  largo  size,  unites  with  the  lumbo-sacral  cord  formed  \>y 
the  fifth  lumbar  and  a  branch  from  the  fourth.  The  second,  ei^uul  in  size  to  the 
preceding,  and  the  third,  shout  one-fourth  the  size  of  the  second,  unite  with  this 
trunk,  and  fonn,  with  a  -mall  Tasciculus  from  the  fourth,  the  x^/r-m/ ^/irzwf,  a  vis- 
ceral branch  In  iiig  given  ofl'  tViim  rli*"  third  nerve  to  the  bladder. 

The  fourth  anterior  sacral  nerve  sends  a  branch  to  join  the  .<<acral  plexus. 
The  remaming  ]>ortion  of  the  nerve  divides  into  visceral  and  muscular  branches, 
and  a  communicating  filament  descends  to  join  the  fifth  sacral  nerve.   The  vi$rerol 
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bmmheit  are  distrilmted  to  the  viscera  of  the  pelvis,  communicating  with  th<»  sym- 
pathetic nerve.  These  bninches  ascend  upon  the  rectum  and  i)ladder — in  the 
female  upon  the  vajjina  antl  bladder — comratmicatiiij^  with  branches  of  the  8yni|>a- 
thetic  to  form  the  hypogastric  plexus.  The  inti»euUir  bratuihea  are  distributed  to 
the  Levator  ani,  Coccygeus,  and  Sphincter  ani.  Cutaneous  filaments  arise  from 
the  latter  branch,' which  supply  the  integument  between  the  anus  and  coccyx. 
Another  cutane<ius  branch  is  frtHjuently  given  off  from  this  nerve,  though  sonie- 
tinies  from  tiie  pudic  (Schwalbe).  It  jK-rforates  the  great  sacro-sciatic  ligjuiicnt, 
and,  winding  round  the  lower  border  of  the  Gluteus  maximus,  supplies  the  skin 
over  the  lower  and  inner  part  of  this  muscle. 

The  fifth  anterior  sacral  nerve,  after  passing  from  the  lower  end  of  the  sacral 
canal,  curves  forward  through  the  fifth  sacral  foramen,  formed  betwwn  the  lower 


Fkj.  51.1. 


part  of  the  sacrum  and  the  transverse  pnM-ess  of  the  first  piece  of  tl»e  coccyx.  It 
pierces  the  Coccygeus  muscle,  and  descends  u}H>n  its  anterior  surface  to  the  tip  nf 
the  coccyx,  where  it  again  |>erfonites  the  muscle,  t«)  be  distributed  to  the  integu- 
ment over  the  back  part  and  side  of  the  coccyx.  This  nerve  communicates  abi»ve 
with  the  fourth  sacral  ami  below  with  the  coccygeal  nerve,  and  .supplies  the  C«ic- 
cygeus  muscle. 

The  anterior  division  of  the  coccygreal  nerve  is  a  delicate  filament  which 
escajH's  at  the  termination  of  the  .sacnil  canal ;  it  pjusses  downward  beliiiul  the 
rudimentary  tnmsverse  jirocess  of  the  first  piece  of  the  coccyx.  an<l  curves  f«)rwanl. 
through  the  notch  lietween  the  first  an<l  secon<l  pieces,  piercing  the  Coccygeus  mus- 
cle and  dcscen»ling  on  its  anterior  surface  to  near  the  lip  of  the  coccyx,  where  it 
again  pieix'es  the  muscle,  to  be  distril»ute<l  to  the  integunient  over  the  back  part 
and  side  of  the  coccyx.  It  is  joine<l  l)y  a  branch  from  the  fifth  anterior  sacral  ad 
it  descends  on  the  .'surface  of  the  Coccv:;eus  muscle. 
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Saobal  pLncoB  (Fig.  514). 

The  sacral  plexus  is  formed  by  the  lumbo-Micra]  cord,  the  anterior  divisions  of 

the  fliri'c  ii|ip<  r  sacral  !icrv<>>«,  and  part  of  that  of  tlu-  fourth.  Thc^t'  ii<-r\ pm- 
cml  in  ilitlt-rent  directiuiiH,  the  upper  oiitsi  oblii^uel^*  downward  aud  outward,  the 
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8ld«  View  of  Pdvii,  iliowiiis  ncml  plem. 

lower  one  nearly  borisontally,  and  tbey  all  unite  into  a  single  broad,  flat  cord. 

The  sacrul  plexus  is  triangular  in  form,  its  base  corn  s|kiii ding  with  the  exit  of  the 
nerves  from  the  i*aoruin.  its  apex  witli  tlie  lower  j>art  of  the  frreat  naero-seiatie  fora- 
men. It  rvsta  upon  the  anterior  surface  of  tlie  I'yrifonuis,  and  is  covered  in  front 
by  the  pelvic  ftscia,  which  separates  it  from  the  sciatic  and  pudic  btanches  of  the 
internal  iliac  arterv  and  from  the  viscera  of  the  pelvis. 
The  branches  of  the  .sacral  plexus  are — 

Musridar.  Pudic 
Superior  gluteal.  Smull  sciatic. 

Great  sciatic. 

The  muacixlar  branches  hiupply  the  Tyrifonnis,  Obturator  internus,  the  two 
Gemelli,  and  the  Qoadratus  femorisr  The  branch  to  the  Fyrifonnis  arises  either 

from  the  [ilexiis  or  fnim  flic  up|i(>r  sacral  nerves  before  they  enter  the  plexus:  the 
branch  to  the  Obturator  internus  arinea  at  the  junction  of  the  I uui bo-sacral  and 
first  sacral  nerves;  it  pa.sses  out  of  the  pelvi.s  through  the  great  sncro-sciatic  fora- 
nu  n.  crosses  behin«l  the  .opine  of  the  ischium,  and  enters  thi-  pelvis  again  through 
the  lesser  ,<a<  r<)--i  i;itic  foramen  to  the  IniitT  surface  of  tlic  Obturator  internum.  Tl  e 
branch  uf  the  Gemellus  superior  arises  from  the  lower  part  of  the  plexus,  near  the 
pudic  nerve;  the  small  branch  to  the  Gemellus  inferior  and  Quadratus  fcmoris  also 
arises  from  the  lower  part  of  the  plexus :  it  passes  through  die  great  sacro^iatic 


Digitized  by  Google 


77«  THE  SPINAL  NERVES. 

foranir'n,  nn*l  cnursps  dnwii  beneath  the  (jeniflli  and  tciulini  nf  the  Ohtumtnr  intrr- 
niis.  and  auppiiei  the  uiuscies  ou  their  dtt'p  or  uutvriur  Hurface.  It  gives  ofl'  an 
articular  branch  to  the  hip-joint.  This  branch  w  occasionally  derived  from  the 
n|>l«(  r  part  of  the  grejit  sciatic  nerve. 

The  Superior  Gluteal  Norvo  (  Fiiz.  .'>1>V)  nri<.  <  frnni  tlic  h-.u-k  pnrt  of  the  luiubo- 
sacral  cord;  it  (Mkjii^  i'roiu  the  pelvis  through  the  great  sucro-sciatic  turaujeu  ab«>ve 
the  Pyrifbrmis  muscle,  accompanied  by  the  gluteal  veaseb,  and  divider  into  a  mipe- 
rior  iind  an  inferior  Itranch. 

The  mpt  rior  h-'tnrh  tollows  the  line  of  origin  of  the  (jrluteua  minimiui«  and  sup- 
plies it  and  the  Gluteus  medium. 

The  inferior  hraneh  crosses  obliquely  Itetween  the  Glutens  minimns  and  medios, 
distributing  filamcnta  to  both  thcee  muscles,  and  terminates  in  the  Tensor  vagina 
femoris,  cxtcii»lin<>:  nearly  to  its  lower  end. 

The  Pudic  Nerve  arises  from  the  lower  pan  of  the  sacral  ple.\us,  and  leaves 
the  pelvis,  throagh  the  ^reat  sacro-sciatic  foramen,  below  the  Pyriformis.  It  then 
crosses  the  spine  of  the  ischium  and  re-enters  the  pelvis  throu<;h  the  lesser  saero- 
sciatie  foramen.  It  accompanies  the  pudic  vessels  upwjird  and  forwani  alonjr  the 
outer  wall  of  the  ischi«»-rectal  fossa,  being  contained  in  a  sheath  of  the  obtunxtor 
filscia,  and  divides  into  two  terminal  branches,  the  perineal  nerve  and  the  dorsal 
nerve  of  the  penis.     Near  its  nriLrin  if  L'iv<  <  off  the  inf*  liiT  hemorrhoiilnl  m  rve. 

The  inferior  htmorrhnidal  jwrrt'  is  occasionally  derived  from  the  sacral  plexu^s. 
It  passes  across  the  ischio-rectal  fossa,  with  its  accompanying  vessels,  toward  the 
lou  t  1  end  of  the  rectum,  and  is  distributed  to  the  integument  ronml  the  anus. 
Hram  lio  nf  this  norve  communicate  with  the  inferior  pudendal  and  superficial 
penne:d  nerve:}  at  the  tore  part  of  the  perineum. 

The  periMat  nerve^  the  inferior  and  larger  of  the  two  terminal  branches  of  the 
pudic,  is  situated  below  the  pudic  artery.  It  accompanies  the  sufverficial  perineal 
artery  in  the  perinemn,  dividintr  into  cutaneous  an«l  nmscidar  branches. 

The  cuuiueous  brandies  (^superticiai  perineal)  are  two  in  number,  posterior  aod 
anterior.  The  posterior  branch  passes  to  the  fore  part  of  the  ischio-rectal  foesa,  dts> 
tributing  filaments  to  tin  Sphincter  ani  ami  integument  in  front  of  the  anus,  which 
Communicate  with  tlx^  mt'ciior  licinoirhriidnl  nerve:  it  tlien  pas«e«  forwnrd.  nith  the 
anterior  braucli,  to  the  back  ot"  the  scrotum,  connuunicating  waii  ti»e  anterior  branch 
and  with  the  inferior  pudendal.  The  antarior  branch  posses  to  the  fore  part  of  the 
i-'  bio  rectal  fossa  in  front  of  the  preceding,  and  accompanies  it  to  the  8cn»tum  and 
under  jiart  of  the  penis.   This  branch  gives  one  or  two  fihaments  to  tlie  Levator  ani. 

The  muscular  branches  are  distributed  to  the  Tmnsversus  perin:ei.  Accelerator 
urinsB,  Entstor  penis,  and  Compressor  urethrte.  The  nerve  of  the  bulb  supplies  the 
corpus  spongio-^ntn :  -^niuv  of  its  filaments  run  for  some  distance  on  the  surfiice  before 
penetrating  to  the  interior. 

The  ihrttil  "nerce  of  the  peniM  is  the  superior  division  of  the  pudic  nerve:  it 
aeeonipanies  the  pudic  artery  along  the  nimus  of  the  is»  hium:  ]>iercing  the  p«».ste- 
rior  layer  of  the  deep  pi  rin.Ml  f'l-c  lri.  ii  run-  forw.iril  nlong  the  inn»'r  mnri:]!*  "f  ilic 
ramus  of  the  pube^  between  the  two  layers  of  the  deep  iWia.  It  then  pierco  ihe 
anterior  layer,  and  in  company  with  t^e  dorsal  artery  of  the  penis  passes  tbrotigh 
the  suspensory  ligament,  and,  running  forward,  is  liMiiltuted  to  the  glans.  On  the 
peTii<  thi-;  T)ffvi>  gives  off  a  ciitaiK'ous  bralicb  rrni<  along  th*'  side  of  the 

organ;  it  is  joined  with  branches  of  the  .symjiatliei  e.  md  Mipplies  the  integument 
of  the  upper  surface  and  sides  of  the  penis  and  prepuce,  giving  a  large  branch  to 
the  e.  •rpits  cavenio.Hiiui. 

In  the  female  the  pudic  nerve  is  distributed  tr>  the  parts  nnalogo!i«  te  flirv<»»  in 
the  male,  its  su]ierior  division  terminating  in  the  clitoris,  ius  inferior  in  the  external 
labia  and  perineum. 

The  Small  Sciatic  Nerve  (Fig.  .')UI)  supplies  the  integument  of  the  perineum 
and  back  part  of  the  thigh  and  leg.  and  one  muscle,  the  (iliiteus  maximus.  It  is 
usually  formed  by  the  union  of  two  branches  which  arise  from  the  lower  part  of 
the  sacra)  plexus.   It  issues  from  the  pelvis  throngh  the  great  sacro<ecintic  fonmen 
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view.  Jiervciof  ilie  Ixjwi-r  Kxtrctnlty.'  p«)»i»  rior  view. 

'  In  this  diagram  the  External  saphenotu  and  CnmmiinicanH  perouei  uru  uut  iti  their  nuriual  {wfli- 
tioa.  Thejr  have  b««i  diaplaoed  by  ih«  rauoval  of  the  superficial  muacleit. 
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below  the  Pyritormiii  uiiuicle,  desceods  beiieuth  the  iihiteu^  maximus  with  the  sciatic 
arteiy,  and  at  the  lower  bordo'  of  that  m«ucle  passes  along  the  bsek  part  of  the 
thigh,  beneath  the  fascia  lata,  to  the  lower  part  of  the  pc^teal  region,  where  it 
pierces  tlie  fn**ria  ninl  laroTucs  cntnneons.  It  t!ien  accompanies  the  extenial  saphe- 
nous vein  below  the  middle  of  tiie  leg,  its  terminal  filamentii  communicating  with 
the  external  saphenous  nerve. 

The  l)ranches  of  the  suuiU  sciatic  nerveare iuuscular(inferiorgluteal)and cutaneous. 

The  inferior  (/luteal^  consist  <tf  several  lar_'c  branches  given  off  to  the  under 
surface  of  the  Gluteus  maximus  near  its  lower  }»»rt. 

The  cuta$uoit»  branehet  consist  of  two  groupi<,  internal  and  ascending. 

The  internal  fufaneoutt  hranrhes  are  di.stributed  to  tlic  skin  at  the  upper  and  inner 
side  of  the  thigh  on  its  posterior  aspect.  One  branch,  longer  than  the  rest,  the  inff' 
rior  pudendal,  curves  forward  below  the  tuber  ischii,  pierces  the  fascia  lata,  and 
passo.^  forward  b(>neath  the  superticial  fascia  of  the  perineum  to  be  distributed  to^ 
the  integument  of  tlio  tfrotum  in  tin-  male  and  tin-  lahiiiin  in  tlie  female,  communi' 
eating  with  the  super Gcial  perineal  and  inferior  hemorrhoidal  nerveti. 

The  mcendinrj  mtaneom  branekn  consist  of  two  or  three  filaments  which  turn 
upward  round  the  lower  border  of  the  Gluteus  maximus,  to  8up)i!v  the  integument 
COVeriiiLT  i's  sMi  tufe.  One  or  two  filaments  occa'^ionally  desfonii  ahuiir  tlie  outer  side 
of  the  thigh,  supplying  the  integument  a»  far  as  the  middle  of  that  region. 

Two  or  three  bran<Sie8  are  given  off  from  the  lesser  sciatie  nerve  aa  it  descends 
beneath  the  fa^scia  of  the  thigh ;  they  supply  the  integament  of  the  back  part  of 
the  thigh,  poplitcai  lefT'f^Ti,  and  upper  part  <if  flie  le;r- 

The  Great  Sciatic  Nerve  (Fig.  olti)  supplies  nearly  the  whole  of  the  integu- 
ment of  the  leg,  the  muscles  of  the  back  of  the  thigh,  and  those  of  the  leg  and 
foot.  It  is  the  largest  nervous  cord  in  the  body,  measuring  three-quarters  of  an 
inch  in  breadth,  and  is  the  continuation  of  t!ie  lower  part  of  the  sacral  plexus.  It 
paiises  out  of  the  pelvis  through  the  great  sacro-sciatic  foramen  below  the  Pyriforuii* 
muscle.  It  desoends  between  the  trochanter  major  and  tnberositj  of  the  ischiorot 
along  the  back  part  of  the  thigh  to  about  it.s  lower  third,  where  it  divides  into  two 
large  branches,  the  inffrrnr!  and  i'.rt<  rnal  jwpJite.al  nerven. 

This  division  may  lake  place  at  an^'  point  between  the  sacral  plexus  and  the 
lower  thinl  of  the  thigh.  When  the  division  occurs  at  the  plexus,  the  two  nerves- 
di'^eend  toiretlier  siile  liv  side,  or  they  mav  fie  >enaratc<l  at  tlirir  eornmencenient  by 
the  interposition  of  part  or  the  whole  of  the  Pyriforniis  muscle.  As  the  nerve 
descends  along  the  back  of  the  thigh,  it  rests  at  first  upon  the  External  rotator 
muscles  in  company  with  the  small  sciatic  ner\f  and  artery,  being  covered  by  the 
(»lut<Mi<  uiaviTTiirs;  Inwer  down,  it  lies  \ij)on  the  .Vddiirfor  rnaiznu-J  and  is  covero<l 
by  the  long  head  of  the  Bice[is.  [The  great  sciatic  nerve  is  accessible  for  vperatioD 
in  the  middle  line  of  the  thigh,  just  bdow  the  gluteo-femoral  crease.] 

The  bninc/tcH  of  the  nerve  before  its  division  are  articular  and  muscular. 

The  articnliii'  fn-'iwfifs  nrho  fr  <"i  rhe  upper  part  ol*  tlie  nerve:  they  supplv  the' 
hip-joint,  perforating  its  tibrous  ca|>>ule  posteriorly.  These  branches  are  $owetime» 
derived  ftom  the  sacral  plexus. 

The  musclar  hntnr/it  H  are  distributed  to  the  flexors  of  the  leg — viz.  theBicqify 
SemitendiTtosns.  and  SeniiTiienibranosus,  and  a  hmnch  to  the  Adductor  mtgnivu 
These  braiuhes  are  given  otl  beneath  the  Bice[>s  muscle. 

The  Intemal  Popliteal  Nerve,  tbe  larger  of  the  two  terminal  branches  of  the 
great  sciatic.  dt*scends  along  the  back  part  of  the  thigh,  tlirough  the  middle  of  the 
popliteal  space,  to  flie  lower  part  of  the  Popliteus  muscle,  where  it  pa<«es  with  the 
artery  beneath  the  arch  of  the  Soleus  and  becomes  the  posterior  iibial.  It  lies  at 
first  very  superficial,  and  at  the  outer  side  of,  and  some  distance  from,  the  popliteal 
vessels;  <»pp(Ksite  the  knee-joint  it  is  in  dose  relation  with  the  vessels  and  crosses 
to  the  inner  side  of  the  artery. 

'  Some  iiathoni  deitmbe  this  nerve  w  a  B«rainit«  branch  of  the  fiacrsl  plexiu.  dertrcd  from  tli* 
liimbo-«acral  cord  and  th«  first  nnd  woood  sacral  oervcs.  If  th»  u  w>,  it  ii,  m  a  rule,  t««7  iuUiuatoly 
oonnectMl  with  the  ataall  teiatic  at  its  origin. 
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The  hnitujhvs  of  this  nerve  are  the  urtiealar,  muscttUur,  and  a  cutaneous  branch, 

the  t  xterniil  or  xhort  nd/i/imoiiH  in'tnw. 

The  articular  branc/wti,  usually  three  lu  number,  supply  the  kDee-joint;  two  of 
these  hranchea  aecompanj  the  superior  and  inferior  internal  articular  arteries,  and 
A  third  the  a/.V''i>s  arterv. 

The  unusculiir  brunr/ifg,  four  or  hve  in  uuuiher,  arise  from  the  uerve  li-s  it  lies 
between  the  two  heatb  of  the  Gastrocnemius  muscle ;  thev  ■'supply  that  muscle,  the 
Plantaris,  Soleus,  and  Popliteus.  The  nerves  \\liioh  supply  the  PopUteus  turn 
round  its  lower  bonier  .-hkI  arc  ilistrilnitcd  to  its  dicp  surface. 

The  exttmal  or  »livrt  mjjhenuus  nerve  (communicami  poplitei)  descends  between 
the  two  heads  of  the  Crastroenemius  muicue,  and  about  uie  middle  of  the  back  of 
the  leg  pierces  the  deep  fiucia,  and  receives  a  communicating  branch  (communicans 
peronei)  from  tlie  external  jMijilifea!  nerve  iVi<^.  >'>\')).  The  nerve  then  cinfiniies 
il«  course  down  the  leg  near  the  outer  margin  of  the  ten<lo  Achillis,  in  company 
with  the  external  saphenous  vein,  winds  round  the  outer  malleolus,  and  is  distributed 
to  the  intq|;ument  along  the  outer  side  of  the  foot  and  little  toe,  communicatinrr  on 
the  dorsiini  of  the  foot  witli.the  nnisculo-cutaneous  n^e.  In  the  1^  its  branches 
communicate  with  those  of  the  small  sciatic. 

The  Poflterior  Tibial  Nerv»  (Fig.  516)  oommenoes  at  the  lower  border  of  the 
Popliteu.s  muscle,  and  passes  along  the  back  part  of  the  leg  with  the  ]H>sterior  tibial 
vessels  to  the  interval  between  the  inner  malleolus  ami  the  heel,  where  it  divides 
into  the  i-xtt  riml  and  internal  plantar  nerves.  It  lies  upon  the  deep  muscles  of  the 
le^,  and  is  covered  in  the  upper  part  by  the  muscles  of  the  calf,  lower  down  by  the 
skin  and  fascia.  In  the  upper  part  of  it.s  course  it  lies  to  the  inner  side  of  the  pos- 
terior tibial  arterv,  but  it  soon  cros-ses  that  ves- 
sel and  lies  to  its  outer  side  as  far  as  the  ankle. 
In  the  lower  third  of  the  leg  it  is  placed  paralld 
with  the  inner  margin  of  fho  teinio  Achillis. 

The  hnuu'hci  of  the  posterior  tibal  nerve  are 
muscuUr,  plantar-cutaneous,  and  articular. 

Th^muMeulcarhrancJu  s  arise  either  separately 
or  by  a  eoinnioti  tnink  from  the  upper  part  of  the 
nerve.  They  supply  the  Tibialis  posticus.  Flexor 
longns  digitorum,  and  Flexor  longus  pollids  mus- 
cles, the  branch  to  the  latter  mnaole  aeoompany- 

ing  the  p<»roneal  arterv. 

The  plantar-vut annum  braneh  perforates  the 
internal  annular  ligament  and  supplies  the  in- 
tegument of  the  heel  and  inner  ude  of  the  sde 

of  the  foot. 

The  articular  branch  is  given  ofl'  just  above 
the  bifhreation  of  the  nerve  and  supplies  the 
ankle-Jiiiiit. 

The  Internal  Plantar  Nerve  ( Fig.  517).  the 
larger  of  the  two  terminal  branches  of  the  pos- 
terior tibial,  accompanies  the  internal  plantar 
artery  along  the  inner  side  of  the  foot.  From 
its  origin  at  the  inner  ankle  it  pa.sses  beneath 
the  Abductor  pollicis.  and  then  forward  between 
this  muscle  and  the  Fh  xor  brevis  digitorum,  di- 
vides opposite  the  ba^es  of  the  inetatar-ial  bones 
into  four  digital  branches,  and  communicates 
with  the  external  plantar  nerve. 

Bmnohew. — In  its  course  the  internal  plan- 
tar nerve  gives  off  mfijuioiix  hritfirjun  Avbieh 
oierce  the  plantar  fascia  and  supply  the  integument  of  the  sole  of  the  foot ;  muncular 
oroncAtfS,  which  tnpplj  tiie  Abductor  poUicis  and  Flexor  brevis  digitorum ;  ortuw- 
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lar  hranchet  to  the  articulatious  of  the  tarsus  and  motatarsus ;  and  four  di.jital 
branches.  These  pass  between  the  divigiong  of  the  plaiftar  fascia  in  the  clefts  he- 
twf't'ii  the  ti>«^,  andaredistribuled  in  the  following  manner :  The  /?r/»/  supplied}  the  inner 
honliT  of  the  ^reat  tnc,  and  spends  h  fil:inu>iit  to  the  Flexor  imllicis  lucvis  iimscl?; 
the  second  bifurcates  to  supply  the  adjacent  sidest  of  the  great  and  second  toes^ 
sending  a  filament  to  the  first  LumbTical  masele:  tbe  third  disiUd  bmnch  supplies 
the  adjacent  aides  of  the  second  and  third  toc>8  and  the  second  Lumbrical  muscle; 
the/'"?/rf//  stipjilicH  the  corresponding  siik-s  of  the  thin!  an<l  fourth  toe?  ati«l  ii«ceive8 
a  comiuuniaiting  branch  from  the  external  plantar  nerve.  It  will  be  observed  that 
the  distribution  of  these  branches  is  precisely  similar  to  that  of  die  median  nerve 
in  the  hand.  Each  digital  nerve  gives  off*  cutaneous  and  articular  filaments,  and 
opposite  the  la-'t  phulnnx  senfls  a  dorsal  branch  wluf-h  siipjtlir??  tfic  structure  round 
the  nail,  the  continuation  of  the  nerve  being  di^^tributed  to  the  i)ail  <d  the  toe. 

The  BxtemaJ  Plantar  Nerre,  the  smaller  of  the  two,  completes  the  nerroufi  hu|>- 
ply  to  the  structures  of  the  foot,  being  distributed  to  the  little  toe  and  one-half  of 
the  fourth,  as  well  Jis  to  most  of  the  (leep  muscles,  its  distribution  bpin;_'  Minilar  to 
that  of  the  ulnar  in  the  hand.  It  passes  obliquely  forward  with  the  exieruul  plan- 
tar artery  to  the  outer  side  of  the  foot,  lying  between  the  Flexor  brevis  digitoram 
aii'l  Flexor  accessorius,  and  in  tlie  intervnl  hrtwmi  the  former  riniself  and  Abduct4»r 
minimi  digiti  divides  into  a  superficial  and  a  deep  branch.  Before  its  division  it 
Bupplies  the  Flexor  accessorius  and  Abductor  minimi  digiti. 

The  mperficial  branch  separates  into  two  digital  nerves :  one,  the  smaller  of  tbe 
two,  supplies  the  outt  r  side  of  (lie  little  toe.  tlie  Flexor  brevis  minimi  digiti,  and  tIic 
two  Interosseous  muscles  of  the  fourth  metatarsal  space ;  the  other  and  larger  digital 
bfasdi  supplies  the  adjoining  sides  of  the  fourth  and  fifth  toes  and  oommunicates 
with  the  internal  plantar  nerve. 

The  (irfp  or  musfiifur  Ir.nn'h  acpomp:inie?<  the  external  plantar  artery  into  the 
deep  part  of  the  sole  of  the  foot,  beneath  the  tendons  of  the  Flexor  inusclos  and 
Adductor  poUiciS)  and  supplies  all  tbe  Intwoesei  (except  ihoee  in  the  fourth  meta- 
tarsal space),  the  two  outer  Lumbricales,  the  Aaductor  poUicis,  and  the  Trsns- 
TersiiB  pedis. 

The  Bktonial  Popliteal  or  Peroneal  Nerve  (Fig.  olti),  about  one-half  the  size 
of  the  internal  popliteal,  descends  obUtjuely  along  tbe  outer  sides  of  the  popliteal 

space  t«)  the  fibula,  close  to  the  inner  margin  of  the  Biceps  muscle.  It  is  easily  felt 
beneath  the  skin  behind  the  head  of  the  fibula  at  the  inner  j^ido  of  tlie  tendon  of 
the  Biceps.  [In  tenotomy  of  the  Biceps  great  care  must  be  taken  not  to  divide  this 
nerve.  The  knife-blade  is  introduced  flatwise  between  the  tendon  and  the  nerve  and 
parallel  to  both  of  them.  Its  edge  is  then  turne<l  toward  the  tendon  and  itj*  back 
toward  the  nerve.]  .About  an  inch  below  the  head  of  the  fibula  it  piercer  the  origin 
of  the  PeroncuH  b)n<i;us,  and  divides  beneath  that  muscle  into  the  anterior  tibial  and 
m  use  I  do  -  c  u  t  a  n  eou  s  n  c  r  V  es. 

'l'b«>  brancke*  of  the  peroneal  nerve  previous  to  its  division  ue  articular  and 
cutaneous. 

The  artieu!ar  branchet,  two  in  number,  accom|>any  the  superior  and  inferior 

extern.J  articular  arteries  to  the  outer  side  of  tbe  knee.  Tbe  upper  otie  oocasion- 
allv  arises  from  tbe  ^rf':it  seintic  rierve  liffort-  it>  1iifiir<-aiion.  A  third  (recurrt'nt) 
articular  nerve  is  gtven  off  at  the  point  of  division  of  the  peroneal  nerve;  it  ascends 
with  the  tibial  recurrent  artery  through  the  Tibialis  anticus  muscle  to  the  front  of 
the  knee,  which  it  supplies. 

The  cKfiitn-iufst  hrnncheft,  two  or  three  in  number,  sii|iply  tbe  inte<r'nnent  .drnig 
the  buck  part  und  outer  side  of  the  leg  as  far  as  its  midtile  or  lower  part ;  one  of 
these,  larger  than  the  rest,  tbe  fommunitant  perenei^  arises  near  the  head  of  the 
fibula,  crosses  the  external  head  of  the  Gastrtjcnemius  to  the  middle  of  the  leg.  and 
joins  with  the  external  .saphenous.  This  nerve  (K-casionally  exists  as  a  separate 
braneb  which  is  continued  down  as  far  ais  the  heel. 

The  Anterior  Tibial  Nerve  (Pig.  511,  p.  771)  commences  at  tbe  bifhreation  of 
tbe  peroneal  nerve»  between  the  fibula  and  upper  part  of  the  Peroneus  longus,  pame 
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obliquely  forward  beneath  the  Extensor  longas  digitonnu  to  the  fore  |  i  f  the 
intoros*eou«  membrane,  alid  reuchos  the  ontrr  f^iili-  of  tlic  anterior  tibiul  aitrry 
above  the  middle  of  the  leg;  it  then  (le.Hceu(l8  with  the  arterv  to  the  front  ot  the 
aakle-jotntt  where  it  divided  into  an  external  and  ao  internal  branch.  This  nerve 
li«e  at  fimt  on  the  outer  siiU  of  the  anterior  tibial  artery,  then  iu  front  of  it,  and 
again  at  it*  ontcr  side  at  thf  iinklt-joint. 

The  brawhet  of  the  anterior  tibial  nerve  iu  its  course  through  the  leg  are  the 
mnseular  nerves  to  the  Tibialis  anticns.  Extensor  longns  digitomm,  Peroneus  tertius, 
and  Extensor  proprius  pollicis  muscles,  and  an  ttrtu'ttlar  branch  to  the  ankle-joint. 

The  erternal  or  fnrnnl  branch  of  the  anterior  tibial  pa."*ses  outward  across  the 
tarsus,  beneath  the  Extensor  brevia  digitorum,  and,  having  become  ganglionic  like 
the  posterior  interosseous  nerve  at  the  wrist,  supplies  the  Extensor  brevis  digitorum 
and  the  :irti<  ul:ition«  of  the  tai>iis  and  mctatarsii.'^. 

The  htUrnal  brantrh,  the  continuation  of  the  nerve,  accompanies  the  dorsalis 
pedis  artery  along  the  inner  side  of  the  dorsum  of  the  fo(>t,  and  at  the  first  inter- 
osseous spaoe  divides  into  two  branche.'^.  Avhich  supply  the  adjacent  sides  of  the 
proni  :ind  secon<l  toes,  oommunicating  with  the  internal  division  of  the  musculo^ 
cutaneous  nerve. 

The  Mnaoolo-oatattMiitt  Kerva  (Fig.  51S,  p.  776)  supplies  the  muscles  on  the 

fibular  side  of  the  leg  and  the  integument  of  the  dorsum  of  the  foot.  It  passes  for- 
ward betwt'cn  tin-  Peronei  mnncb's  and  tlie  Extcti'^or  IdTipt?  flisritornni.  y>ierrcs  the 
deep  fa^ia  at  the  lower  third  of  the  leg  on  its  front  and  outer  hide,  and  divides  into 
two  branches.  This  nerve  in  its  course  between  the  muscles  gives  off  muscular 
branches  to  the  Peroneus  longus  and  brevis  and  cutaneous  filaments  to  the  int^u- 

ment  of  thf  In-wrer  psirt  of  the  lc;r. 

The  internal  branch  of  the  musculo-cutJiDcous  nerve  passes  in  front  of  the  ankle- 
joint  and  along  the  dorsum  of  the  foot,  snp|ilying  the  inner  side  of  the  great  toe 

and  the  adjoining  sides  of  the  second  and  third  toes.  It  ako  supplies  the  integu- 
ment of  the  inner  ankle  and  inner  side  of  the  foot,  roramunicatin;!  ■w  ith  the  internal 
saphenous  nerve,  and  joins  with  the  anterior  tibial  nerve,  heiweeu  the  great  and 
second  toes. 

The  external  branch,  the  larger,  passes  along  tlio  outer  side  of  the  dorsum  of  the 
foot,  to  he  distribute*!  to  the  adjoining  sides  of  the  third,  fourth,  and  fifth  toes.  It 
also  supplies  the  integument  of  the  out«r  ankle  and  outer  side  of  the  foot,  commu- 
nicating with  the  short  saphenous  m  rv. 

The  distributinn  of  these  bnmrlK'S  of  the  mu<cido-rtitaneons  nerve  vill  I'e  foiiTid 
to  vary;  together  they  supply  all  the  toes  excepting  the  outer  side  of  the  little  toe 
and  the  adj(»ining  sides  of  the  great  and  second  toes,  the  former  being  supplie<l  by 
the  external  sjiphenOttS,  and  the  latter  by  the  internal  braneh  of  the  anterior  tildai. 

[The  poplitesil  nerves  are  ca-ily  accessible  for  operntir.n  in  tlieir  respective  posi- 
tions iu  the  ham.  The  anterior  and  posterior  tibial  nerves  can  be  reached  by  the 
same  opmtioDs  as  the  corresponding  arteries.] 
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rnilE  Sympathetio  Nervous  System  coni^istsof  (1)  a  scries  of  ganglia  connected 
JL  to<rether  by  intervening  corda,  extending  on  each  side  of  the  vertebral  column 

from  the  base  of  tlic  skull  to  the  cocevx  ;  (i!)  of  fbree  great  gan^rlintefl  plexu^r-^  i-i 
a<rirr«'ir.itions  of  nerves  and  f:an<rlia  situated  in  front  of  the  spine  in  the  thoracic, 
al)doininal,  and  pelvic  cavities  respectively  ;  (3)  of  i<maller  ganglia  situated  in  rela- 
tion with  the  abdominal  [and  other]  viMccm  ;  and  (4)  of  naroerous  nenre-fibree. 
These  lafTrr  :\rv  of  t\M.  kiml-:  (•vrnniiDi/'raf/'iti/,  bv  wliicb  the  frnnplin  coniTntiTiifnte 
■with  each  other  and  with  the  cerebro-spinai  nerves;  and  dUstributory,  supplying  iu 
genenil  all  the  internal  irisoera  and  the  coats  of  the  blood-vessels.  [By  the  blood- 
vesst     tite  .sympathetic  reaches  all  parts  of  the  body.] 

Each  grangrlifl'tod  cord  may  bo  traced  upward  fium  tbf  }k\<c  of  the  skull  into 
cavity  by  an  ftj^cending  branch  which  jMUises  through  the  carotid  canal,  forms  a 
plexus  on  the  internal  carotid  artery,  and  communicates  with  the  ganglia  on  the 
first  vdA  second  divisions  of  the  fifth  nerve.  According  to  some  anatomists,  the 
two  cords  are  joined  at  tlu-ir  rrpbalic  cxtrfmities  by  tbc<e  nsconding  bnmfbcs.  com- 
niuuiciUiug  in  a  smnll  g!tu>:liuii  (tin*  (ganglion  of  Jiihi  )*)  ^nmted  upon  the  anterior 
communicating  artery.  The  ganglia  of  these  cords  are  distinguished  as  oervical, 
dorsal,  lumbar,  and  sacral,  and  except  in  the  nifk  they  correspond  pretty  nearly  in 
number  to  the  vertebrae  agaiui^t  Trhich  they  lie.    They  may  be  thu9  arranged: 

Cervical  portion  .  .  .         pairs  of  ganglia. 

Dorsal,     ♦*  ,  .  .  12  « 

Lumbar     "  .  .  .  4  " 

Sacral       "  .  .  .  5      "  " 

In  the  neck  tln-y  air  -ituated  in  front  of  the  transverse  processc.s  of  the  veit^ 
hr.v :  in  thf  tlnr^.-il  irL'iMn.  in  IVnTit  of  'lir  boa<]>  of  the  ribs:  in  tlic  lumbar  r<'_'i  'H. 
on  the  sides  of  tiie  bodies  of  the  vertebra ;  and  in  the  »acj-al  region,  in  front  ot  tlie 
sacrum.  As  the  two  cords  pass  into  the  pelvis  they  converge  and  unite  together  in 
asinffle  ganglion  (//frm/^fOJl  tm/Mir)  placed  in  front  of  the  c(HH-yx.  Each  ganglion 
may  be  regarded  ji^  a  ilisiinct  centre,  niid  in  niMition  to  its  bramlii's  o}*  distritiiition 
po.ssesses  also  branches  of  coiuiuunication  which  communicate  with  other  ganglia 
and  with  the  cerebro>spinal  nerves. 

The  branches  of  communication  between  the  ganglia  are  composed  of  gray  and 
witito  nerve-til»res.  the  latter  being  continuous  with  those  fibres  of  the  spinal  nerves 
wincli  pass  to  the  ganglia. 

The  branches  of  comronnieation  between  the  ganglia  and  the  cerebnHiipinal 
nerves  al^o  consist  of  a  white  and  gray  portion  ;  the  former  proceeding  from  the 
spinal  nerve  to  the  ganglion,  the  latter  passing  from  the  ganglion  to  the  spinal 
nerve,  so  that  a  tlouble  interchange  takes  place  between  the  two  systems. 

The  three  grreat  firaofirliated  plezunee  are  situated  in  front  of  the  spine  in  the 
thoracic,  abdominal,  anti  pelvic  regions.  an<l  are  nani(>d,  respectividy.  the  I'ni'dinr. 
tlie  Hohtr  or  fj)t</'tstr{i'^  mui  hifpotiiiatric  plexuses.  They  consist  of  colle<*ti<»ns  r)f 
nerves  and  ganglia,  the  nerves  being  derived  from  the  gaugliated  cords  and  from 
the  cerebro-spinai  nerves.    They  distribute  branches  to  the  risoera. 

Smaller  ganplin  nrc  also  found  lyiri'-T  anii'l<t  the  ihtvc^^.  -oitk^  of  tlicm  of  uiirrn- 
scopic  i^ize,  in  certain  viscera;  as,  for  instance,  in  the  heart,  the  stomach,  and  the 
uterus.    They  serve  as  additional  centreA  for  the  origin  of  nerve-fibres. 

The  branches  of  distribution  derived  from  the  gangliateil  cords,  from  the  pw- 
vprr(  br:il  ])b  \tiscs,  and  also  from  the  '^malb^r  ganglia  are  princi|»ally  flo^tiiie<l  for 
the  blood-vessels  and  thoracic  and  abdonunal  viscera,  supplying  the  involuntary 
7S4 
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mtMCular  fibre  of  the  coats  of  the  vessels  and  the  hollow  vis< « r a  and  the  Mcreting 
oelk)  as  well  ae  the  m oscular  coats  of  the  vessels  in  the  glandular  viscera. 

[Fm.  618.>-Dlacnun  of  the  Bympattaetie  Nerva. 

TV  Superior  Otrvicat  Oanplion. 

IC  to  1 VC,  Uranchf  -s  of  ciimmuntcAtton  to  four  upper 
<'iTviral  tnT\i'.<. 
PS,  Brancbe*  of  communloiUoD  to  rx  t^"^! 


Vr,Biincli«a  of  eomnnnlcMloii  to  ganglion 

of  rf>ot  of  pneumogastrlc. 
V,  Brancbex  of  coniiuunlcution  lo  gMlgHon 

uf  trunk  of  pneumofMUic. 
B.  Bnnrhek  of  oonmvnlcMkNi  lo  byp«eiOM>l 

nerve, 
CP,  ('jinitid  plexus. 
CP,  OKveraoiu  plexus. 

CA,  Brancbes  accompanying  Internal  otnitid 
mnery. 

QG,  Brancues  to  opbtbalmic  ganglion. 

Ok,  To  tympanic  branch  of  gnttO-fhatfOtmL 

3,  to  third  nerve. 

4.  ui  fourth  nerve. 
s,  lo  tinh  nerve. 

6.  to  sixth  nerve. 
V,  Vittinii  nerve  to  >i)heu<>-p«l»iiii<-  L•lUl^:llull 
Bp,  l^arge  8uv>crflcial   petruiiul   I'ruui  facial 

Mcrve. 

EAC,  AccompauyiUR  l)ranche«  of  external 

canttiil  artery. 
PP,  PbHryiieeal  piextis,  formed  l>y  union  with 

hmiu'lifs  of  vnK'ii^  md  glosao-pfaaryn- 

8G,8ui>eric)r  tanlmc  ticrvf. 

f%e  Middle  ("ervical,  or  Thyroid  Oan^Um. 

IVC  to  VIC.  BiaiMdiM  of  commuuicailon  with 
naftb,  flfkh.  mnd  sixth  cervical  uervea. 
IT.  Inferior  tbyroid  branches. 
MC,  Middle  mrdlec  nerve. 
M.,  To  leeurrent  laryngeal. 

The  Inferior  Crrriml  Oanglton. 

VllCtO  VIIIC,  Branrheii  of  communication  with 
sevrntti  Hixi  eighth  cervical  nerves. 
ICmferior  i-Hriiltic  nenro. 
CP.  Cardiac  plexus. 
GW.  Ganglion  of  Wriiiberg. 
LCPtTomrlor,  or  left  coronary  plexus. 
EGP,  Anterior,  or  rlitht  rornnury  plexiw. 

CRL,  Cardiac  hranclu-*  from  pneumogas' 
trie  or  rectirrent  larynj^l  nerves. 
APP.  To  rl^bt  aateitor  pnlmoBaiy 
plexus. 

LPP,  To  loft  anterior  polBOoarjr  piexos. 

ID  to  IID,  Branehen  of  eoauaaiitcatlon  fnm  the 
(iiM  tn  fbe  twelftb  dorsal  nerve<<. 

a,  a.  To  aortn.  verictine,  cFst^phagtis.and  poete> 

ri'tr  ]>iiliii.  ::iurv  plu  tu>. 
fiSN,  (ireat  apUiicljulc  nerve, 
twN,  Hmall  fpiancbnfc  nerve. 

(Smallest  splanrbnlp  nerve. 

D.  I'lapliriiiriK, 

PN,  I'liTi  flic  m  rve, 

81',  tj>i!,'H^trii-  or  i-olnr  plexus. 

CI  r.  I  ,1  line  plexus. 

C».  (  v^tli'  |>ll'XU8. 

(isp.  <ui^iro^<iuod«MiIplejms. 
« VP.  < iii'tric'  or  poranarf  iHeziis. 

Vfi,  Vy'.i  rU-  plexus. 
."/'P.  S|'l<  iii<  i^li  xiis. 

lx>«E.  lien  |{a>tn>-eplpli)ic  plexus. 

Per,  Pancreatic  plexu.*. 

HuP,  Hepatic  plexus 

V".  Branches  from  pneumogaitrio. 

Dm  P.  Mapbrannatfc  plczna. 

Sf;.  f^eniihuinr  ^ngllon. 

sii!ip.  .-uprHr>-ii»i  plena. 

Kill*.  KeU«l  plexllK. 
Hpl'.  Spermatic  plextu. 
BMP,  Superior  mcacnteric  plexus. 
Mre.  Mi.ldle  rollc. 
Rce,  RiRlii  "-olic 
le*,  Ileo-colic, 


AP,  Aortic  pl»'xn». 
IMP,  liil.  rl..r  I 


meitenieric  plezoa. 

I.CI,  l.t  ft  folic  I>h'XUl.. 

Sr,  M;.'iiiiilil  pli  xus. 

SH(».  .<u|H  rior  liemorrlioiilal  plextif. 
IL  to  VL,  Briini  he?!  of  coinmunicaiion  wltli  tin-  five 

luiiilfur  nerve-s. 
IS  to  Vs.  Urn  111  ln'«  of  CI  .iiiiun!iiiati"ii  with  tlic  live 

'jicnil  111  rvi  - 

C,  Branches  of  conuniuiji  iitiiiii  with  the  coccygeal 
nerve. 

BP,  Hypukra.strlc  plexus. 

IHP,  Pel  vie.  or  inferior  brpoeaitrie  plexoa, 

KiviiiK  branches  to  all  the  pelvic  visoeim 

(Cither).] 


Til  addition  to  the.«o  variou."  divLsions  of  the  sjmpatlii-tit .  tlie  L'iinglia  connected 
with  the  three  branche.s  of  the  fifth  cnmial  nerve  arc  lielieved  hy  some  to  con- 
stitute a  part  of  the  s^'Hipatbelic  sjstcui.  These  gauglia  have  already'  been 
described  (p.  722  et 
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Cervical  Portion  of  the  Ganoliated  Cord. 

The  cervical  norti(»n  of  the  ^an^liated  cord  consij^t.s  of  tlire©  ganglia  on  each 
side,  whidi  are  wstinguished,  acconling  to  their  poeitioiif  as  the  superior,  middle, 
and  inferior  cenrioal. 


OenriOAl  BDd  Tbormcie  Portion  of  tbeSTmpft- 

IheUo. 


1.  JSto  filamrnt*  fmm  Ihr  fnrial,  rmt  (a  thf 

»phnio-}HUiiit«r  and  the  otAer  to  Me  otic 
fjiintllioii. 

2.  Nt-i^r  iif  jHri>b«<>n. 
Motor  iM'ull  FXteraiM. 


[Fio.  520. 


KiKht  ritieumoKAfitric. 


n  frtifitrn  jUnmcttt  jrum  the  ntuai  Uranch 
t,J  thf  Jl/lli. 
5'.  Swinut-ucUiUime  gangUim. 

V".  Bmuha^fm  mipeHor eenrfeal  ffomfUm 

tn  thr  itirnliit. 

6.  Diviilr.l  trunk  i^f  iln'  'wMtnt'iinl- 

7.  Llnguul  bniiicli  ut  iUk  iH\h  uctvl-. 

9,  Anterior  Umnrhr*  qf  the  upiper  ftmr  ttrrii'Ot 
neiret,  tnuiitig  /OnmteHU  lo  IKe  m^erior 
een'imi  n^mfnithtHe  gaagUom. 

9.  Hutmnrillnrij  {fimgUon. 

10.  8|iinnl  M<Tf'<w<ry'.  * 

11.  Sii)M  rl<ir  liiryiiKviil  ticrf*. 

12.  <U(niM>-|ibiir>'ii).'val. 

IS.  Superior  larynKvat  nerve. 

14.  Superkir  ctrricfil  giinglkm. 

ITy.  Suim-iiir  fnrilinr  ntrre. 

\6.  Chain  iif  ffiijifitKi  i>f  the  tgmpollktle. 

17.  Extt^riml  InryiiKi-nl  lu-rvc. 

U.  Anterior  InitiirhrK  of  Ihr  Uftprr  /our  rrn'ic<U 
turrn,  •n«/»N;;  jUnmmt*  to  the  fujtrrinr 
eerriettl  nmfHUMie  f/MgUon. 

19.  Recurrent  larytiireal  nenre. 

20.  CbTfl  mnnfrlin,!  Ihr  fUftrtOT  md  wMnUe 

fwnfKilhrto-  i}<tuijliii. 

21.  MiatUr  caniiiie  uerrr. 

Antertor  braneht*  <\f  the  upprr  four  emrieal 
nerm,  tetuUitg  jUnmmU  lo  the  superior 
rrrrinil  nt/mitathrtir  gntgtifm. 

23.  liiKtii  pneumi>ga»tric. 

24.  Mi'ltlff  rrrvinil  fjnnfjiion. 

35.  tVnmmt*  rimiuctiHil  if^ffrior  errvirtU  ffontr 
gtioH  vitA  the  middle  ga$u/lio». 

n.  Jtmeriar  innrhn^  OteMBimid  aftA  etr- 
fM  nerre  tending  fmienU  to  Me  middU 
rrrriral  ftiiniiHon. 

S7.  Rectirriiu'lnryiipjviil  nerve. 

9Bw  AfUrriin-  brnnrhrs  11/  thr  urivnlh  onil  r  ii)hth 
errri'-tit  mill  Ihr  llr'i  ihn  i-o!  m  riv     •>  ii'liup 

WVamnilt  lo  llir  infrrior  crrruiU  j/ungliun. 
'erior  eardine  nefif. 
V.  AiUerUtr  bmurhm  lU  the  inwiilh  ami  HMCft 
rrrviml  nn<t  I'lr  /[ntdi>rmUnerwea,miaiitff 
jihimenu  lo  Ihr  i^fMoT  ttivleal gaMgUom. 

81.  ('oDiiiir  lUrjcu*. 

82,  Fitammi*  efmiitrttnp  infm'ur  eerwieat  ffm^ 

1)1  ion  \rilh  thr  miildlr  QaHf/tiim. 
St.  .\n  li  <.f  tlu-  iiMrtii 
!H.  Infrrior  rrrvinil  ri<in<ilion, 
3.'>.  iliiniftion  oi  Hit  r-iu  iliof  plexut. 

i%nin  <•(  iioiio'ii'  of  thr  tfrnpallietle. 
Sf7.  l*uliiiohar)-  »ri<.Ty. 

SB.  JmlereaeUU  merret  vtUt  tketrtmofiammtt  of 
cvMRNNlraftoM  icttA  Me  (iMWic  gangliix. 

W.  (^udUieplrjrti*. 
40.  SeeHim  ttf  thr  ripttt  hrmielMk 


fott.ru  iuit  Ihr  riffkl  tmmry  artery. 

itinry  arlt-ry. 


i\  Srrr 
4J  flilii 

4:1.  Itigiit  anrioie, 
44.  Right  pneumngMtrlr. 
4<'>.  Rlitfat  ventrlele. 

4f>.  Inlrrrnttat  nerret  trith  Uteir  tteoJOametU  ^ 

rom  mvniratUm  trtth  Ike"  ' 
47.  lUgln  i>iieuino|piafric. 
41*.  (Irriit  ffilunrhntc  m  ny . 
i'j.  Scciitin  of  (he  I)iH|>tiracni. 
50.  <lirot  nUitnrhnie  nmv. 
61.  KiKia  {iiicuiiKiffaMric. 
U.  tsccUoD  «>r  tbe  Diapbragn. 
Ml  Right  bair  of  tbe  Uomaeh. 


M.  ('h<^in  01  (tiinqlin  of  thr  rympaUeHe. 
.V".  lA'ft  iiiifUliloK't-trU' 

firrot  s^iloftrttiiti-  h'  rrt . 

l>iiWf  rfiul  of  tlu- |ilin-nle  i|ervc. 

IxfMT  njtlanrhnic  ttcrre. 
jO.  Sititr  jifrxut. 
W.  Svlar  jrfenu  {Mppey).] 


The  Superior  Cervical  (Janglioii,  the  largest  of  the  three,  i.s  place^l  opjiosite 
the  second  and  diird  e&rvktl  Tertebrae,  and  sometinieB  as  low  as  the  fourth  or  fifth. 
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It  18  of  a  reddi^ih-jiray  mlor  anil  usiiully  fusiform  in  sIuijm*  ;  sometimes  hroad,  and 
occasionally  constricted  at  intervals,  so  as  to  jiive  rise  to  the  opinion  that  it  consistji 
of  the  eoulesct'uce  of  severul  smaller  ganglia.  It  \&  iu  relation  in  front  with  the 
sheath  of  the  internal  carotid  artery  and  internal  jugular  vein ;  bdiind  it  lies  on 
the  Rectus  capitis  anticus  ninjor  muscle. 

Its  branches  may  be  divided  into  superior,  inferior,  external,  internal,  and 
anterior. 

The  BUpailor  branch  ;i]>]><  ,ii-s  to  he  a  direct  continuation  of  the  pmglion.  It 
is  soft  in  texture  and  of  a  reddish  color.    It  ascends  by  the  side  of  the  internal 


LumbMr  and  ^rnanX  PDrtiom  of  Um  Syoip*- 


1. 

z 

s. 

4. 

ft. 
6. 
7, 
8. 
». 

10. 

11. 

r: 
i;t. 
u. 

15. 
lA. 

IT. 
Ir*. 
1». 
20. 
'Jl. 

'£i 
u. 

26. 
27. 

a. 

32. 
34, 
38. 
40. 
42. 

*!• 

4S. 

.V). 
.V- 

•».'. 


Lower  end  of  the  ritcht  pneuaosutrlft 

Klftunth  thoraeif  <}au(ilum. 

Lower  riiil  (if  tilt-  lett  pncumOgMtltC. 

T»Milli  l^^r^^ll  luTViv 
ScrU.in  of  the  lM«i>hmKlii 
Tiif  ljtli  Ihiiriirif  ij^tiiiilmii 

Luwvr  end  i>f  tbv  u»uplmKUa. 
Lmter  tmd  q{  Ike  gnal  ijdatkrknie  \ 
Left  bair  or  tbe  siomapb . 
Eleventh  dor^il  iirrvr 

Ltnrtr  enil  nf  Ihr  krfr  tpluHChHie  i 
Suf>irioT  mrtenlrrir  fJOBU. 
firrt  lumbtir  ptingiiim. 
Aortic  lumbar  plenu. 
Twelfth  doFMi  nerve. 
8iiial1  liite>tiii<>. 
lirmich  Jnnii  lumbtir  ounrHuM, 
Jnfo  i'ir  inttenterie  pleru*. 
Brunrh  from  hunter  oaugliim. 
t>lKtuuld  flcxora  of  loe  <<ijIoii. 
LuiuiMraenrt. 
luciua. 

Liimhar  nerve. 
Ula.M.  r. 
Lumbar  uitw. 
Prwute. 

30.  Lumbar  ti«:rve& 
Fkmrth  lumbar  gamgUam. 
36.  hranrltetfimththnii^  ganglia. 

SncTiil  nerA't'. 
Aortir  lumtmr  iilrj-n.'. 
Sacral  portiott     Ute  tympaUieUe. 

.SfKTii/  iirt-|i^* 

SiuTnl  jr-u  fii.n  1,1  tli(  ejfliijMUketU. 

Hin»>iti\'>rii  jtlrxw. 

64'.  tjttcrsl  i»ervi-». 
KiKiMVwfrfe  jtiena  itepiiey).) 


carotid  artery,  and.  entering  the  carotid  cunal  in  the  temporal  hone,  diYidse  into 
two  branches,  ^^  hicli  lie  one  un  the  outer  and  the  other  on  the  inner  side  of  that 

ves-^ei. 

The  nntf-r  hrinu-h.  tlie  larger  of  the  two,  distributes  filaments  to  the  internal 
carotid  artery  and  forms  the  carotid  plexus. 

The  inner  branch  also  distributes  filaments  to  the  internal  carotid,  and,  continu- 
ing onward,  forms  the  eeufernow  pUxu»* 
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Carotid  Plexus. 

The  curotiJ  plexus  is  situated  on  the  outer  side  of  the  internal  carotid.  Fila- 
mentH  from  this  plexm  oeeasionally  Ibnn  a  small  gaDgliform  swelling  on  the  under 
surface  of  the  artery,  which  is  calle<l  the  carotid  ganglion.  The  carotid  plexus 
coniiuunicates  with  the  G:i.sserian  ganglion,  with  the  sixth  nerve  and  the  sjiheno- 
palatine  ganglion,  and  distributes  filaments  to  the  wall  of  the  carotid  artery  and 
to  the  dura  mater  (Valentin);  while  in  the  carotid  canal  it  communicates  with 
Jaoohson's  nerve,  the  tympanic  binneli  of  the  glos^o-pharvngeal. 

The  cominunkating  branches  with  the  sixth  nerve  consist  of  one  or  two  fila- 
ments which  join  that  nerv  e  as  it  lies  upon  the  outer  side  of  the  internal  carotid. 
Other  filaments  are  also  connected  with  the  Ga.*iserian  ganglion.  The  coniniuni-' 
cHtion  with  tlu-  :-i»lH'tin-|i;il;itiiie  ganglion  is  eflfertfil  )>v  ;i  In  aiicli.  tlie  jwtroml, 
which  is  "jiven  ofi  iVuui  the  plexus  on  the  outer  side  of  the  artery,  aud  which  i)asses 
throuffh  the  cartilage,  filling  up  the  foramen  laeerum  medium,  and  joins  the  great 
Saperncial  petrosal  to  form  the  Vidian  nerve.  This  nerve  then  proceeds  along  the 
j>tervgoifi  iif  Vidian  canal  to  tin-  >|»Iit  iio-j);i1ritinp  criinirlion.  Tlic  communication 
with  JatuhsoH  s  nerve  is  effected  l^y  a  branch  which  passes  backward  to  jyin  the 
tympanic  plexus. 

Cavernous  Plexus. 

The  cavernous  plexus  is  situated  below  and  internal  to  that  pirt  of  the  internal 
earotid  which  is  placed  by  the  side  of  the  sella  Turcica  in  the  cavernous  sinus,  and 

b  formed  chiefly  by  the  internal  division  of  the  ascending  bnincli  from  the  j-uperior 
cervical  ganglion.  It  coninuiiiicatcs  with  the  third,  fourth,  fifth,  and  sixth  nerves 
and  with  the  ophthalmic  ganglion,  and  distribufes  filaments  to  the  wall  of  the  inter- 
nal carotid.  The  branch  of  communication  with  the  third  nerve  joins  it  at  its 
point  of  division  ;  the  branch  to  the  fourth  nerve  joins  it  as  it  lies  on  the  outer 
wall  of  the  cavcrii  ni-i  sitnis ;  other  filauiciits  are  connected  with  the  under  surface 
of  the  trunk  ul'  the  uplithalmic  iicr\  e  ;  and  a  second  filament  of  communication 
joins  the  sixth  nerve. 

The  filaiiU'iit  of  connection  with  tlic  oplitliiilinic  g;ingli"ii  :n  i-cs  rrrnii  thn  nntcrinr 
part  of  the  cavernous  plexus;  it  accompanies  the  mu>al  nerve  or  continues  forward 
as  a  separate  branch. 

The  terminal  filaments  from  the  carotid  and  cavernous  plexuses  an-  prolonged 
along  the  internal  cjirotid,  foriitin^'  |ilcxiisos-  which  ciitwino  rtimnl  the  cerebral  and 
Ophthalmic  arteries;  along  the  former  vessels  tiiey  may  Ik  traced  «»n  to  the  pia 
mater,  along  the  latter  into  the  orbit,  where  they  aceoni|  uiy  each  of  the  sub- 
divisions of  the  vessel,  a  separate  plexus  passing  with  the  arteria  centralis  retlniB 
into  the  interior  of  the  eyt  l-al].  The  filaments  proli.nu'e<l  on  to  the  anterior  com- 
inuuicatiuu  artery  form  a  small  ganglion,  the  ganyliun  of  Itil*en,^  which  serves,  as 
mentioneoTabove.  to  connect  the  sympathetic  nerves  of  the  right  and  lejft  sides. 

The  inferior  or  descendingr  braiush  of  the  superior  Cervical  ganglion  communi- 
cates wtt!i  tlir  iiiiilinc  cervical  gati^liou. 

The  external  brajiches  are  numerous,  and  coranmnicate  with  the  cranial  nerves 
and  with  the  four  u()per  spinal  nerves.  Sometimes  the  branch  to  the  fourth 
spinal  nerve  may  come  from  the  cord  connecting  the  upper  and  middle  cervical 
ganglia.  The  bnnuhes  of  communication  with  the  cranial  nerves  consist  of 
delicate  filaments  which  pass  from  tlu-  superior  cervical  ganglion  to  the  ganglion 
of  the  trunk  of  the  pueumoga.strie  and  to  the  twelfth  nerve.  A  separate  filament 
from  the  cervical  ganglion  subdivides  and  joins  the  petrosal  gattL'Tion  of  :!ie  glosso- 
pharyngeal and  the  ganglion  of  the  root  of  the  pneumogastric  in  the  jugular 
foramen. 

The  inteimal  bnmdies  are  three  in  number — ^the  pkarifntfeul.  hin/tujoil  and 

ftifprr/'i'i-  <  <ir>ll>!,-  /!/•/•(•-  .  Tlic  )>hnriitt;jra1  branches  jias<;  inward  tn  the  side  of  the 
pharynx,  where  tli-  v  jMin  with  luaiiches  from  ilic  jiiicnnio.ja-itric.  glosso-pharyngeal, 

'  Tlie  epiiisleucv  of  ibis  {jaogliuo  iit  douUeti  bv  stjuic  oU-ervet*. 
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and  external  laryngeal  nerves  to  form  the  pharyngeal  pUxm,  The  hmpufeat 
branches  unite  with  the  superior  laryngeal  ri«  r\*'  and  itn.  branches. 

TIip  !*>/f>fn'or  eartif'f'  fh-rvi'  (m-rrun  Hupi'rjiria/is  cordix)  nriscs  by  two  or  ni<»ro 
branches  from  the  superior  cervicaJ  ganglion,  and  occaj^ionally  receives  a  tilaiucnt 
from  the  cord  of  oommunieation  betwem  the  first  and  second  cervical  canglia.  It 
runs  down  the  neck  hehin<l  the  common  carotid  artery,  l^ing  upon  the  Lhhlmi!*  colli 
musck>,  and  crosses  in  front  of  the  inferior  thyroid  artery  and  recurrent  laryngeal 
nerve. 

The  riffht  superior  eardiae  nerve^  at  the  root  of  the  neck,  pa.s.se8  either  in  ir'.iit 
of  or  behind  the  subclavian  artery,  and  alonir  ilu-  arti-ria  imiominatu  to  the  back 
part  of  the  arch  of  the  aorta,  where  it  joins  the  deep  cardiac  ple.xus.  This  nerve 
in  its  course  is  connected  with  other  branches  of  the  sympathetic  ;  about  the  middle 
of  the  neck  it  receives  filaments  from  the  external  laxyngeal  nerve;  lower  down 
one  nr  two  twijjs  from  the  pne!iiiin<rastrie ;  and  as  it  enters  tfic  tli'nax  it  ']'i'm<  with 
the  recurrent  laryngeal.  Filaments  from  this  nerve  communicate  with  the  thyroid 
branches  from  the  middle  cervical  ganglion  and  acoompany  these  nerves  to  the  thy- 
roid IkxIv. 

The  /■/(  xHj>f  riur  cardiac  nerve,  in  the  eliest,  runs  bv  tlio  side  of  the  left 
carotid  artery  and  iu  front  uf  the  arch  of  the  aorta  to  the  superficial  cardiac 
plexus,  but  occasionally  it  posses  behind  the  aorta  and  terminates  in  the  deep 

cardiac  plexus. 

The  anterior  branches  nunifv  upon  the  external  carotid  artery  nnd  its 
branches,  forming  round  each  a  delicate  plexus,  on  the  nerves  composing  which 
small  ganglia  are  occasionally  found.  These  ganglia  have  been  named,  accordii^ 
to  their  position,  intercarotitl '  (place<l  at  the  angle  of  bifurcation  of  the  common 
carotid),  lingual,  temporal,  ainl  phnrvnp'nl.  The  plexuses  accompanying  s<ime  of 
the.se  arteries  have  imjiortant  cuunuunieutions  with  other  nerves.  Thai  surround- 
ing the  external  carotid  is  connected  with  the  branch  of  the  facial  nerve  to  the 
Stvlo-hvoid  mu-i  le  :  that  -iiiToiiTvling  the  facial  counnunicates  with  the  submaxil- 
lary  ganglion  hy  one  or  two  tihiments ;  and  that  accompanying  the  middle  menin- 
geal artery  sends  offsets  which  pa.^*  to  the  otic  ganglion  and  to  the  intumescentia 
gangliformis  of  the  facial  nerve  (external  petrosjd). 

The  Middle  Cervical  Qangrlion  (tln/rnid  ,fii)i(/}inn)  is  tlie  smallt -t  of  the  three 
cervical  ganglia,  and  is  occasionally  altogether  wanting,  it  is  placed  oppoMte  the 
fifth  caTicaf  vertebra,  usually  upon  or  close  to  the  inferior  thyroid  nrtonr;  hence 
the  name  "thyroid  ganglion"  assigned  to  it  by  Haller. 

Its  superior  branches  ascend  to  communicate  with  the  superior  cervical 
ganglion. 

Its  inflBaior  bnuiolies  descend  to  communicate  with  the  inferior  cervical 

l^glion. 

Its  external  branches  pa.<:s  outward  to  join  the  fifth  and  sixth  spinal  nervea. 

Tho.se  branches  are  not  couiitantly  found. 

Its  internal  branohee  are  the  thyroid  and  the  middle  cardiac  nerve. 

The  tfii/roiJ  branches  are  small  filaments  which  accompany  the  inferior  thyroid 
artery  to  the  thvrfiii)  gland:  th<'y  eomnnmicate  on  the  artery  with  the  superior  car- 
diac nerve,  and  in  ihe  gland  witii  branches  from  the  recurrent  and  external  laryn- 
geal nerves. 

The  luiihlh'  carili'ar  nen'f  (nrrrnx  eariJIamn  tnatpiHi<^,  tlir  largest  of  the  three 
cardiac  nerves.  ari>es  from  the  middle  cervical  ganglion  or  Irom  the  tvird  'n^tut'en 
the  middle  ami  inferior  ganglia.  On  the  right  side  it  descen4ls  heliind  the  eomuion 
c  ir  1  I'l  artery,  and  at  the  root  of  the  ne<  k  pas-^ea  either  in  front  of  or  behind  the 
suhelavian  artery:  it  thcti  dr-rtiils  <in  th*-  ir.i<hea,  n'c<Mvrv  n  few  filaments  frAni 
the  recurrent  laryngeal  nerve,  and  joins  the  ileep  cardiac  plexus.  Jn  the  neck  it 
communicatee  with  the  superior  carrltae  and  recurrent  laryngeal  nervcf*.  On  the  left 
side  the  middle  cardiac  nervi-  enters  the  chest  between  the  left  carotid  and  subclaviaa 
arteries,  and  joins  the  left  sid«  of  the  deep  cardiac  plexus. 

'  TbU  gMigiioii  u  of  the  same  irtnicture  n  (Iw  ouccjrgeal  gliuiU  ( Luwbka). 
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The  Inferior  Cervical  Gangrlioa  is  situateil  between  the  base  of  tlie  transverse 
procen  of  the  lu^t  cervical  vertebra  and  the  tteck  of  the  first  rib,  on  the  inner  side 
of  the  supcrini-  intercostal  artery.  Its  fnnn  in  (  i.Milai ■;  it  is  larger  in  siae  than  the 
prece<ling  and  frefj^uently  joined  with  the  first  thoracic  gaogUoD. 

\X»  superior  branches  cotnraunicate  with  the  middle  cervieil  ^aii;;lion. 

Its  inferior  branches  descend,  some  in  front  of,  others  behind,  the  subclavian 
artery  t<i  join  the  first  thonteic  ^aii^'IioQ.  The  meet  important  of  these  branches 
constitutes  the  inferior  cardiac  nerve. 

The  n^erwr  ettrdiae  nerve  (nermu  eardiaeue  minor)  arises  from  the  inferior  cer- 
vical or  first  thoracic  ganglion.  It  passes  down  behind  the  aubclavian  artery  and 
along  the  front  of  the  trachea  to  join  tin*  deep  cardiac  plexns.  It  cnnjiniinicates 
freely  behind  the  subclavian  artery  with  the  recurrent  laryngeal  and  middle  cardiac 
nerrea. 

The  external  branches  consist  of  several  filaments,  some  of  which  communicate 
with  the  seventh  and  eijrhth  spinnl  norvo*<;  others  accompany  the  vertebral  artery 
along  the  vertebral  canal,  forming  a  plexus  round  the  vessel,  supplying  it  with  fila- 
mente  and  commnnicating  with  the  cervical  spinal  nerves  as  high  as  the  iborth. 

Thoracic  Pobtxon  of  the  Qanoliated  Oobd. 

The  thoracic  portion  of  the  gnngliated  cord  consists  of  a  series  of  ganglia  which 
nsiially  rorrcs;jH)nd  in  niimbor  to  that  of  the  vertebrte.  but  from  the  occasional  coa- 
lescence of  two  their  number  is  uncertain.  These  ganglia  are  placed  on  each  side  of 
the  spine,  resting  against  the  heads  of  the  ribs  and  covered  by  the  pleura  costalis: 
the  last  two  are,  however,  anterior  to  the  rest,  being  placed  on  the  si(le  of  the  bodies 
of  tbf*  vertebra?.  The  ganglia  are  small  in  <ize  and  of  a  gra\  isli  color.  'J'lic  first, 
larger  than  the  rest,  is  of  an  elongated  form  and  usually  blended  with  the  last  c«rvi- 
eal.   They  are  connected  together  by  cord-like  proloncations  from  their  sabatance. 

The  external  branches  from  each  ^gUon,  usnallj  two  in  number,  oommnni- 
catc  wir'i  I -  I      <<f  rl     Imsal  sjunal  nerves. 

The  internal  branches  from  the  six  upper  ganglia  are  very  small ;  they  supply 
filaments  to  the  thoracic  aorta  and  its  branches,  besides  small  branches  to  the  bodies 
of  the  vertebrae  and  dieir  liniments.  Branches  from  the  third  and  fourth  ganglia 
form  part  of  tlie  ]K»sterior  p)il?nf»narv  plexus. 

The  internal  branches  from  the  **>  lower  ganglia  are  large  and  white  in  color ; 
they  distribnte  filaments  to  the  aorta  and  unite  to  form  the  three  splanchnic  nerves. 
These  are  named  the  great,  the  lesser,  and  the  smallest  or  renal  splanchnic. 

The  (jrenf  ftplanchnie  nerve  is  of  a  white  color,  firm  in  texture,  and  bears  a 
marked  contrast  to  the  ganglionic  nerves,  it  if»  formed  by  branches  from  the 
thoracic  ganglia  between  the  sixth  and  tenth,  receiving  filaments  (according  to  Dr. 
Btvk")  from  all  the  thoracic  ganglia  above  the  sixth.  Tlit  se  roor>-  iinitt-  to  form  a 
large  round  cord  of  considerable  size.  It  descends  obliquely  inward  in  front  of  the 
bodies  of  the  vertebrse  along  the  jKjstcrior  media^^tinum,  perforates  the  crus  of  the 
I>ia]>ln  ri<:ni.  and  terminates  in  the  semilunar  ganglion,  distributing  filaments  to  the 
renal  and  suprarenal  plexus. 

Tilt-  lesser  splanchnic  nerve  is  formed  by  filaments  from  the  tt  nth  and  eleventh 
ganglia  and  from  the  oord  between  them.  It  pierces  the  Diaphragm  with  the  pre- 
ceding nerve,  and  joins  the  ceelinc  pU^xus.  It  communicates  in  the  chest  with  the 
great  splanchnic  nerve,  and  nccasionallv  sends  filaments  tn  the  renal  plcxii«. 

The  sinalh'st  or  renal  splanchnic  nerve  arises  from  the  last  ganglion,  and,  piercing 
the  Biaphrugm,  terminates  in  the  renal  plexus  and  lower  part  of  the  ceeliac  plexus. 
It  occasionally  communicates  with  the  preceding  nerve. 

.■\  striking  analo-ry  appears  to  pyi«t  Itr-twr. n  tlic  •iplancbnic  and  flip  cardiac  nerves. 
The  cardiac  nerves  are  three  in  number:  they  arise  from  tlie  three  cervical  ganglia, 
and  are  distributed  to  a  large  and  important  organ  in  the  thoracic  cavity.  The 
splanchnic  nerves,  also  three  in  number,  are  c<mnected  probably  with  all  the  dorsal 
ganglia^  and  are  distributed  to  important  organs  in  the  abdominal  cavity. 
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The  Ldmbak  Portion  of  Ti±E  Ganguated  Cord. 

The  lumbar  portion  of  the  gaii;;UattMl  c(>rd  w  situated  in  front  of  tho  vertebral 
column,  along  the  inuer  margin  <»f  the  l*8oat!  muscle.  It  eousi»i»  usunlly  of  four 
ganglia  connected  together  by  intergangUoaic  cords.  The  gsioglia  are  of  small  size, 
of  a  grayish  color,  shaped  like  a  barTejoorn,  and  placed  mudi  neartr  the  medtao  line 
than  the  thoracic  ganglia. 

'The  superior  and  inferior  branoheB  of  the  lumbar  guuj^lia  serve  commuui* 
eating  branches  between  the  chain  of  ganglia  in  this  region.  Tbej  are  usuallj  single 
and  of  ii  wliito  coloT\ 

The  external  branches  communicate  with  the  lumbar  spinal  uerve:i.  From  the 
situation  of  the  lumbar  ganglia  these  branches  are  longer  than  in  the  other  regions. 
They  are  usually  two  in  number  {rom  each  ganglion,  and  accompany  the  lumbar 
arteries  around  the  8ide8  of  the  bodies  of  the  vertebn¥>,  passing  beneath  the  fibrous 
arches  from  which  i^me  of  the  fibres  of  the  Psoas  muscle  aritkj. 

1%e  intmial  tamnohM  pass  inward  in  front  of  the  aorta  and  form  the  aortio 
plexus.  Other  branches  descMod  in  front  of  the  common  iliac  arteries^  wid  join, 
over  the  promontory  of  the  sacrum,  to  form  the  hy|X)gastric  picxu.a.  Numerous 
delicate  filaments  are  also  distributed  to  the  bodies  uf  the  vertebne  and  ttie  liga- 
ments connecting  them. 

WmuTiio  Fcaasas  or  the  Ganouatbd  Ckmo. 

The  pelvic  portion  of  the  gangliated  cord  is  sitnated  in  front  of  the  sacrum, 

alori;.'  tlio  inner  side  of  the  anterior  sacral  foTTiinina.  It  consists  of  four  or  five 
small  ganglia  on  each  side  connecteti  together  by  interganglionic  cords.  Below, 
these  cords  converge  and  unite  on  the  front  of  the  coccyx  by  means  of  a  small  gan- 
glion (fhe  coccygeal  gnn(fUon  or  ganglion  impar\ 

Tlio  superior  :in<l  inferior  faraoidifle  are  the  cords  of  commonioation  between 
the  sanglia  above  and  below. 

Tlie  external  braoohee,  exceedingly  shorty  communicate  with  the  sacral  nerves. 
Thej  are  two  in  number  from  each  ganglion.  The  coccygeal  nerve  communieaties 
either  with  tlu*  last  sacral  or  coccyvreid  iranirlinn. 

The  internal  branches  comunmicate,  on  the  front  of  the  sacnmi.  witli  the  cor- 
responding branches  from  the  opposite  side;  some,  &om  the  first  two  ganglia,  piss 
to  join  the  pelvi|S  plexus,  «nd  others  form  a  plexns  which  accompanies  the  middle 
sacral  artery. 


THB  ORBAT  PLBZU8B8  OF  TBB  BTMPATHBITIO. 

The  Great  Plexuses  of  the  Sympathetic  are  the  large  aggregations  of  nerves  and 
l^glia  above  alluded  to,  and  situated  in  the  thoracic,  abdominal,  and  pelvic  cavities 
respectively.   From  them  are  derived  the  branches  which  supply  the  viscera. 

The  Cardiao  Plbxds. 

Tlu-  cariliai-  plexus  is  situated  at  the  base  "f  the  heart,  and  i<  rlivided  into  a 
supcrjicial  paxU  which  lied  in  the  concavity  of  the  arch  of  the  aorta,  and  a  deep  pan, 
which  lies  between  the  trachea  and  aorta. 

The  Gh:*at  ru-  Deep  Cardiac  Plexus  (plcrug  vuufnun  profundint,  Scarpa)  is 
situated  in  front  of  the  riai  liea  iit  its  bifurcation,  above  tlie  point  of  division  of  the 
pulmonary  artery  and  behind  the  arch  uf  the  aorta.  It  is  formed  by  the  oirdiao 
nerves  derived  from  the  cervical  ganglia  of  the  sympathetic  and  the  cardiac  btnndies 
of  the  recurrent  laiyngoal  and  pneuniogastric.  The  oidy  cardiac  nerves  which  do 
not  enter  into  the  formation  of  this  ph-xus  arc  the  left  -uv'rior  cardiac  nervt-  nrtd 
the  left  inferior  cervical  cardiac  branch  from  the  pneumoga^tric.    The  branched 
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derived  from  the  great  cardiiK;  plexns  form  the  posterior  coronary  plexus  nod  part 
of  tlie  anterior  coniiiary  |)Iexui<,  whilst  a  few  fiUmeiits  proceed  to  the  pulmonaiy 
plexus  and  to  the  auricles  uf  the  buirt. 

The  branches  from  the  right  nde  of  thifi  plexus  paw,  some  in  front  of,  and  others 
behind,  the  ri^ht  pulmonanr  artery;  the  former,  the  more  numeroua,  transmit  n  few 
filamont<«  tn  the  antorifir  pulmonary  ploxtj''.  ntui  are  continued  alon«r  the  trunk  of 
the  pulmonary  artery  to  tbrm  part  of  the  anterior  coronary  plexus;  those  Ijeliind 
the  ptdmonary  artery  distribute  a  few  fihiments  to  the  right  auricle  and  form  pan 
of  the  posterior  coronary  plexus. 

The  branches  from  the  f'ff  x/7<>  of  the  deep  cardiac  plexus  distri^uitc  a  few  fila- 
ments* to  tho  left  auricle  of  the  heart  and  the  anterior  puhn  >nary  plexus,  and  then 
pass  on  to  form  the  greater  part  of  the  posterior  ooronury  plexus,  a  few  branches 
pa^ising  to  the  su|Ji'rfirial  cardiac  plexu'j. 

Tlie  Superficial  (Anterior)  Cardiac  Plexus  Wo'^  beneath  the  arch  of  the  aorta 
in  front  of  the  right  puhutuniry  artery.  It  i.-*  ioriiied  by  the  left  superior  cardiac 
nerve,  the  left  (and  occasionally  the  right)  inferior  cervical  cardiac  branches  of  the 
pneunioga.stric,  suid  fihiments  from  the  deep  cardiac  plexus.  A  small  ganglion  (rnr- 
diiif  (funijlian  of  Wri»herg)  i.««  occji.*<ionally  found  connecteil  with  these  nerves  at  their 
point  of  junction.  This  ganglion,  when  present,  is  situated  immediately  beneath  the 
arch  of  the  aorta  on  the  right  side  of  the  ductus  arteriosus.  The  su)K'rficial  cardiac 
plexus  firms  the  chief  part  of  the  anterior  coronary  plexus,  and  several  filaments 
pat»  along  tiie  pulmonary  artery  to  the  left  anterior  pulmonary  plexus. 

The  posterior  coronary  plazitn  is  chieHy  formed  by  filaments  prolonged  from 
the  left  ^iiie  of  tiie  iiee|i  cardiac  plexus,  and  by  a  few  from  the  right  side.  It  sur- 
roiiiiils  tlie  tiraiiclies  of  the  coronary  artery  at  tlie  hack  of  the  heart,  and  its  ^la- 
ments arc  distributed  with  those  vessels  to  the  muscular  substance  of  the  ventricles. 

The  anterior  ooronary  plexus  is  formed  chiefly  from  the  sunerficial  cardiac 
plexus,  but  receives  filaments  from  the  deep  cardiac  plexus.  Passing  forward 
between  the  aorta  atid  {lulmonarj  arteiy,  it  accompanies  the  left  coronary  artery  on 
the  anterior  surface  of  the  heart. 

Valentin  has  described  nervous  filaments  ramifying  under  the  endocardium ;  and 
Remak  has  found  in  several  Mammalia  numerous  small  ganglia  on  the  cardiac  nerves, 
both  on  the  surface  of  tlie  henrt  and  iti  it«  muscular  substance.  The  ehihorate  dis- 
sections of  the  late  Dr.  Robert  liCe  have  demonstrated  without  anv  doul>t  the  exist- 
ence of  a  dense  mesh  of  nerves,  distributed  both  to  the  surface  ancl  in  the  substance 
of  the  heart,  having  numerous  ^glia  devdoped  upon  them  [similar  to  those  of  the 
uterus  (fig.  522)]. 

The  Epioastric  or  Solar  Plexus. 

The  Epiifc^etric  or  3olar  Plexus  supplies  all  the  viscera  in  the  al>dominal 
cavity.    It  consists  of  a  great  network  of  nerves  and  ganglia  situated  behind  the 

stomach  and  in  front  of  the  aorta  and  crura  of  the  Diaphragm.  It  surrounds  the 
c«cliae  axis  and  root  of  t!»e  superior  mejienteric  artery,  extending  dounwarrl  a«  h»w 
fUi  the  pancreas  and  outward  to  the  suprarenal  capsules.    This  plexus  and  the  gan- 

flia  connected  with  it  rec^ve  the  great  splanchnic  nerve  of  both  sides  and  some 
laments  from  the  right  pneumog:istrie.  It  distributes  filaments  which  accom- 
pany, under  the  name  of  plexuses,  all  the  branches  from  the  front  of  the  abdominal 
aorta. 

The  aetnilunar  gang'lia  of  the  solar  plexu.'^,  two  in  number,  one  on  each  side, 

an-  (lie  l;ir;:est  ganglia  in  the  body.  Tin  y  are  lar_'r.  irregular  gaiigliforni  niassos 
formed  by  the  aggregation  of  smaller  ganglia,  li  ivnii.'  interspaces  between  them. 
They  are  fittiated  in  front  of  the  crura  of  the  Diaphiagm,  close  to  the  suprarenal 
capsub  < :  tie  ow  ut)  the  right  side  lies  beneath  the  inferior  vena  cava:  the  upper 
jKirt  of  each  guni'lion  i>  joinci]  hy  thf  •jvcntcr  splanchnic  nerve,  and  to  the  inner 
side  of  each  the  branches  of  the  solar  jilexus  are  cunnected. 
From  the  solar  plexus  are  derived  the  following : 
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Phrenic  or  <1i:i|ilmigni8tic  plexus.  raOhic  plexus. 

Supnu-eoal  plexus.  Superior  mescDteric  plexus. 

Reoal  plexiia.  Aortic  plexus. 

Spermatic  plezitf. 

Tlie  phrenic  plexus  uccoiiipanies  the  phrenic  artery  to  the  Diaphragm,  which 
it  supplies,  some  filaments  passing  to  the  supmrenal  capsule.  It  arises  from  the 
upper  part  of  the  scmtltinar  ganglion,  and  is  larger  on  the  right  than  on  the  left 

sitlo.  It  rect  ives  <»nu  or  two  branches  frotn  the  phrenir  nerve.  Tn  connection  wifh 
this  jilexus,  on  the  right  }<ide.  at  its  }x>iut  of  junction  with  tlu'  phrenic  nerve,  is  a 
small  i2:nnglion  {y*ingl>on  diaphragmaticum).  This  gan<;liou  i<  ])laced  on  the  under 
surt'ncc  of  the  Diaphragm  near  the  supnueual  capsule.  Its  branches  are  distributed 
to  the  iiif(>rior  vena  cava,  suprarenal  capsule,  and  the  hepatic  plexus.  There  is  no 
ganglion  on  the  left  side. 

The  suprarenal  plexus  is  formed  hy  branches  from  the  sohir  plexus,  from  the 
semilunar  ganglion,  and  from  the  phrenic  and  gn  at  splanchnic  nerves,  a  ganglion 
beiii;:  foriiH'fl  at  the  point  of  junction  of  the  latter  nerve.  It  stifiplies  the  supra- 
renal capsule.  The  branches  of  thi.s  plexus  are  remarkable  fur  tLcir  large  size  in 
eomparison  with  the  sixe  of  the  organ  they  supply. 

The  renal  plexus  is  formpd  by  filaments  from  the  solar  plexus,  the  nutt-r  [art 
of  the  semilunar  ganglion,  and  the  aortic  plexus.  It  is  also  joined  by  filaments 
from  the  lesser  and  smallest  splanchnic  nerves.  The  nerves  m>m  the:^  sourceis, 
fifteen  or  twenty  in  noinber.  have  numerous  ji^nglia  developed  upon  tberau  They 
accompany  tlie  brandii  -  nf  tin-  ifiial  nrterv  into  tlio  kidnrv.  some  filament^!  on  the 
right  side  being  distributed  to  the  inferior  vena  cava,  ami  others  to  the  qjeriuatic 
plexus  on  both  sides. 

The  spermatic  plexus  is  derived  from  the  renal  plexus,  receiving  branches  from 
the  aortic  filcxns.     It  acc'Uiijvnii' -  tlic  «jw>rmatir  vo>'«els  tn  the  testes. 

In  the  female  the  ovarian  plexus  is  distributed  to  the  ovaries  and  fundus  of  tlie 
Uterus. 

The  ooBliao  pleacus,  of  large  sise.  is  a  direct  continuation  from  the  solar 
plexus:  it  surrounds  the  ca»liMe  axis  and  subdivides  into  the  <jastrie.  hepatic.  nn<l 
splenic  plexuses.  It  receives  branches  from  the  lesser  splanchnic  nerves,  and  on 
toe  left  side  a  filament  from  the  right  pneumogastric. 

The  ifiimtric  or  coronarif  plerm  accompanies  the  gastric  artery  along  the  lesser 
curvature  of  the  >!totiiach  and  jritns  ^^tth  branches  from  the  left  pneumogastric 
nerve.    It  is  distributed  lo  ilie  stomach. 

The  keptUic  plexM,  the  largest  offset  from  the  cceliac  plexus,  receives  filaments 
from  the  left  pneumogastric  and  right  phrenic  nerves.  If  n. n  ompanies  the  hejwttic 
artery,  ramifving  in  the  substance  of  the  liver,  upon  its  brunches,  and  upon  those 
of  the  vena  portae. 

Brancites  from  this  plexus  accompany  all  the  divisions  of  the  hepatic  artery. 
Thus  tlifit'  is  n  pf/fon'i-  ]^]r\m  fl("<-()iii|Kin viiiLT  tlif  pvloiic  Krnnch  of  the  hepatic 
which  joiiiS  with  the  gastric  plexus  and  pneumogastric  nerves.  There  is  also  a 
gmtro-dttodtnal  plexus,  which  subdivides  into  the  piincreatico-duodeual  plexus, 
which  accora)>anies  the  pancreatico-duodenal  artery  to  supply  the  pancreas  and 
duodeiunii.  jMininjr  wifb  VmiiK  lu  s  from  tlie  mesenteric  j)lexus ;  iiti'l  a  fpiyfrn-,jii/>f>fu' 
plexu.s,  which  accompanies  the  right  gastro-epiploic  artery  along  the  greater  curva- 
ture of  the  stomach  and  anastomoses  with  bnincbes  from  the  splenic  plexuM.  A 
^fHie  plexus,  which  supplies  the  gall-bladder,  also  arises  from  the  hepatic  plexus 
near  tlie  liv.-r. 

The  n/'fcnw  phrti^  is  fonutd  l,y  branches  from  ibe  ctvhac  plexus,  the  left  .M  ini- 
lunar  ganglia,  and  from  the  right  pneuinogastric  nerve.  Tt  accompanies  the  splenic 
artery  and  its  branches  to  the  siibstauct'  «>f  tlie  spleen,  giving  off  in  its  course  fdii- 
meiif'<  t'1  titi'  ]i;uh'rra^  < />  ii>fr>'<itt<-  /'/>  xus)  rnid  the  hft  </<ixtn>'rj>ii>7oi>-  iif''ri/M,  wliiili 
accompanies  liie  gi»>tiu-epiploica  sinistra  artery  along  the  convt-x  border  ol  the 
stomach. 


Digitized  by  Google 


THE  EPIGASTRIC  OR  SOLAR  PLEXUS. 


796 


Ouulift  and  Nerrei  of  the  Qmvid  Vterm  at  the  end  tif  the  Ntolta  Month  (after  Dr.  R.  Lee):  a.  the  ftiadtu  and 
Dodjr  of  the  uterus,  having  the  prrltonoum  dfMected  off  from  the  left  nMe ;  a,  the  vagina,  covered  with 

iirrvi's  proowdhiK  frutii  the  liifrrlor  tMir<l«T  <>f  llif  U'Ti  hypov'anlric  piiiKli<'ii :  < .  the  rtftum  :  It.  the  left  ova- 
rium Hiiil  FHtlopinn  ttil.i  ;  i.  il.c  iriink  of  llie  li  ll  >i«Tiiiiiliv  vi'in  an<i  aru  r)  Mirri>uii<le<J  by  the  left  !(jKTiiiutir 
gHUglion  ;  r.  the  norta  diviiU  il  u  linle  ttUjve  the  (iriKiii  iif  the  riKlit  -ixTiiiiitk'  urterv,  »iinl  alMiiit  three  iiiehe* 
above  Ihl  cllvi^illll  into  the  two  <-otuiiuin  tllae  ttrleries:  i^,  the  vena  cava :  H,  InitiK  of  the  right  .••penniitic 
Teln  enterliiK  the  vettn  cava;  i,  right  ureter:  k.  the  two  cor<N  of  the  great  »yiiipBlhftie  nerve,  |ia>>inK  'i"W  n 
along  the  ft'ont  of  the  aorta;  L,  trunk  of  the  inlt  nor  m*'m  nterlo  arteiTt  pakxing  off  from  the  a<irta  and  cov- 
ered with  B  Brfi»t  |>|pxii!i  of  nerves  sent  ofl  fnun  th.  i,  ti  hikI  right  roiasof  the  im-at  jiynipalhellc;  m.  m,  the 
two  eor<l"  "f  l!n'  1,'rriit  >yiiii)mlielic.  (Hi'^^iiiu  '1"\»  ii  Ik  h'M  tl.i  liilnn  aili'ii  of  the  nortn  to  the  j>oii»t  where  they 
M  (inrale  iiiIm  til'  ri,l.i  ai;-i  !•  11  l;>  j"  ■.rii^lrii'  iiir\r«:  N.iiii'  riulit  )iv  |N.(;ti-irie  lu-rve  with  its  nrlerj  iiijeiled 
(•roceetUug  to  the  iieek  of  the  uterus,  to  teruiliiute  in  the  riKhl  hvpugnrtrle  k'OikHoh  ;  the  left  llC]K>Ka^lric 
nerve  where  It  Is  enlailiis  tbt  left  ii]n>08«»tric  KnnKliun  and  giviageff  bnuielie«  to  the  left  suliperitoncal 
Kan>;Hon:  F. hemorrhoidal  nerres.  aeeotnpanyini;  the  hpmorrholdarartcrj  unil  proceeilln^:  fit>m  (he  groat 
l>lexu!<  wlileh  Mimitiiid*  the  Inferior  nie^i-nlerie  artery  :  «j.  the  «ni-ral  nerve*,  i  nierinj:  the  w  hole  oiit»'r  ^nr- 
fuee  of  the  hy|Mntu«.trie  nanKlion;  i;,  the  left  hypo^a^trie  Kanclion,  w  llh  il>  urterie*  injeeted;  .-.the  nerve* 
of  the  vu^'inii :  T.  iier\es,  w  ith  nn  iiijei  !•  •!  urti  ry  proi-,-,  ,liiii;  fri'Hi  ili,-  uppi  r  jmri  of  the  h  it  liy|Kij:'''-"'ic 
(r'tnglion  iilom.'  tin-  (■■•<ly  of  the  uieru-  ms  l  ti  rniinatin^'  in  ihi  it  hp,  rii.iitii  ^unKlion:  f.  <'oiititiiiution  of 
these  iK-rvcs  ami  th«  hranche-t  whleh  they  give  otf  to  the  Mihix  ritoneal  plexuM-s;  v.  the  same  nerves  pa.-.'*- 
ing  upward  bvuMtli  tba aubparitoneal  pleziues,  and  anavtttmusing  freely  with  them;  w,  the  left  >pennBtic 
gntiKlion.  In  which  the  nerves  and  artery  frtun  the  bypoga$trio  ganglion  and  the  bTanche«>  of  the  left  ^^llb■ 
I«  rIt"iiiHl  |>l>  xnM-»  ternilnate.  and  friiin  whieh  the  nerve»  of  the  fiinilns  tiferi  an'  xui>plied  ;  x.  the  left  Mib- 
i  .  riloiual  i.K'Mi"  -  ("N.  rliii,-  tlo  |.i.ily  ..f  the  nt,  rii«:  v.  Ilie  kit  Mil  ]«  riti  iu  ul  ),'angUon.  with  nnnierous 
nniiit  he*  of  nerves  extending  betu'i-cii  it  and  the  left  hyitogtisirlr  nerve  and  ganglion;  z.  the  left  common 
iliue  artery  cut  acKWB  aud  tnroed  aside,  that  the  left  hyiMgutite  nervv  and  ganglum  ailgbc  be  tnead  and 
exposed.  • 
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The  superior  mesenteric  plexus  i.s  a  continuation  of  the  lower  part  of  the 
great  solar  plexuB,  receiving  a  brancb  from  the  janction  of  the  right  pneumoga^trie 
nerve  with  the  coeliac  plexus.    It  surroiiiidfl  the  superior  mesenteric  artery,  which 

\t  nrcnmpanie^  into  the  nie-jentery,  anil  dividr's  into  w  nnmher  of  secondnrv  jilex- 
uses  which  are  distributed  to  all  the  parts  .supplied  bv  thu  artery- — viz.  pancreatic 
branches  to  the  pancreas ;  intestinal  branches  which  t«upply  the  whole  of  the  small 
intestine;  and  ileo-colic.  right  colic,  and  middle  colic  branches  which  supply  the 
correspond in<r  parts  of  the  great  infestiiic.  The  nerves  composing  this  plexus  are 
white  in*co)or  and  firm  in  texture,  and  have  numerous  ganglia  developed  upon  them 
near  their  origin. 

The  aortic  plexus  is  formed  by  branches  derived  on  each  side  from  the  semi- 
lunar gniijilia  and  renal  plexuses,  recoivinir  filaments  from  the  Mdar  plexus  and 
some  of  the  lumhur  ganglia.  It  is  situated  u]>on  the  sides  and  front  of  the  aorta, 
between  the  origins  of  the  sapmor  and  inferior  mesenteric  arteries.  From  this 
plexus  arise  the  inferior  mesrntcric.  ]Kirt  of  thr-  sppriiiatic  and  the  hypogastric 
plexuses,  and  it  distributes  li laments  to  the  inferior  vena  cava. 

The  inferior  mesenteric  plexm  is  derived  chiefly  from  the  letY  side  of  the  aortic 
plexns.  It  surroonds  the  inferior  mesenteric  artery,  and  divides  into  a  number  of 
gecondarv  ploxnsrs,  which  art'  distributed  to  all  the  parts  supplied  hy  th*'  artery — 
VIZ.  the  ietl  colic  and  sigmoid  plexuseit,  which  supply  the  descending  and  sigmoid 
flexure  of  the  colon,  and  the  soperior  hemorrhoidal  plexus,  which  supplies  the  upper 
part  of  the  rectum  and  joins  in  the  pelvis  with  branches  from  the  Im  hypogastric 
plexus. 

Htfoqastbio  Flbzub. 

The  Hjrpoerastrio  HeixuB  supplies  the  viscera  of  the  pelvic  cavity.  It  is  situ- 
ated in  front  of  the  promontory  of  (he  sacrum  between  the  two  common  iliac  arte- 
ries, and  is  formed  by  the  union  of  numerous  Rlameuts  which  descend  on  each  side 
from  the  aortic  plexus  and  from  the  lumbar  ganglia.  This  plexus  contains  no  gan- 
gli%  and  bifurcates  bdow  into  two  lateral  portions,  which  form  iSbii  pelvie  plexuMt. 

Pblvic  Plexus. 

The  Pelvic  PlexilS (.somctin»*s  ralli'<l  infi  rl->r  h/ftoffantric)  is  situated  at  the  >i<lo 
of  the  rectum  and  bladder  iu  the  male,  and  at  the  side  of  the  rectum,  vagina,  and 
bladder  in  the  female.  It  is  formed  by  a  continuation  of  the  hypogastric  plexus, 
by  branches  from  the  second,  third,  and  fourth  sacral  nerves,  and  by  a  few  fila> 
inents  from  the  first  two  sacral  f^aiijrlia.  At  tlie  point  of  jtinftion  of  the«e  nerves 
small  ganglia  are  found.  Frouk  tijis  piexu?  numerous  branches  are  distributed  to 
all  the  viscera  of  the  pelvui.  They  accompany  the  branches  of  the  internal  iliac 
artery. 

The  Inferior  Hemorrhoidal  Plexus  arises  from  the  back  part  of  the  pelvic 
plexus.  It  supplies  the  rectum,  joining  with  branches  of  the  su|)erior  hemor- 
rhoidal plexus. 

The  Vesical  Plexus  arises  fi-om  the  fore  part  of  the  pelvic  plexus.  The  nerv.  s 
composing  it  are  numerous  and  contain  a  large  pro|K)rtion  of  spinal  nerve-fil>rrs. 
They  accompany  the  vesical  arteries  and  are  distributed  at  the  side  and  base  of  ihe 
bladder.  Numerous  fllaments  also  pass  to  the  vcsiculie  seminales  and  vas  deferens; 
those  acroni[>:inying  the  vas  deferens  join,  on  the  spermatic  cord,  with  branches 
fi'om  the  spermatic  plexus. 

The  Prostatic  Plexus  is  continued  from  the  lower  part  of  the  pelvic  plexus. 
The  nerves  composing  it  are  of  large  size.  They  are  distributed  to  the  prostate 
gland,  ve^ii-uhv  Sfminalos.  and  C'reetile  •^trnrtnro  r,f  tlie  ju-ni^.  The  norve-;  stty^plv- 
ing  the  erectile  structure  of  the  penis  consist  of  two  sets,  the  small  and  large  cav- 
ernous nerves.  They  are  slender  filaments,  which  arise  from  the  fore  part  of  the 
prostatic  plexus,  and  after  joining  With  branches  from  the  internal  pudic  nerve  pass 
forward  beneath  the  pubic  arch.  % 
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The  tnuUl  eavemauf  n^rva  perforate  the  fibrous  covering  of  the  penis  near  ita 

roots. 

The  large  cavenwut  nerve  passes  forward  alon^  the  dorgum  of  the  penis,  joins 
with  the  dorsal  brandi  of  the  pudie  nerve,  and  is  distributed  to  the  corpus  cavern 

nofium  ari'l  -fiMn.'io-inn 

The  Vaginal  Plexus  arises  from  the  lower  part  of  the  pelvic  plexuis.  It  is  lost 
on  the  vails  of  the  vagina,  being  distributed  to  the  erectile  tissue  at  its  anterior 
part  and  to  the  mnooos  membrane.  The  nerves  compoeing  this  plexus  contain,  like 
the  vesical,  a  large  proportion  of  spinal  nerve-fibres. 

The  Uterine  Plextis  arises  from  the  upper  part  of  the  pelvic  plexus,  above  the 
point  where  the  branches  from  the  sacrsJ  nerves  join  the  plexus.  Its  branches 
nccoiupany  the  uterine  arteries  to  the  side  of  the  or^ran  between  the  lavers  of  the 
hrouil  Itirnmenf.  nn«l  aro  rlistrihutcd  to  the  cervix  and  lower  part  of  the  body  of  the 
uterus,  penetrating  its  substance. 

Other  filaments  pass  separately  to  the  body  of  the  uterus  and  Fallopian  tube. 

Branche.s  from  the  liypoi^rastrir  plexus  arconipany  the  uterine  arteries  into  the 
substance  of  the  uterus.    Upon  these  filaments  ganglionic  enlargements  are  found. 

(For  a  detail  til  arcount  of  tho  supply  of  n>>rvi^<  to  thu  uterus,  and  for  a  description  of  the 
changes  which  these  nerves  and  their  ganglia  undergo  during  pregnancy,  the  reader  is  referred 
to  the  papers  on  The  Anaiomy  <>/'  the  Xerves  of  the  Uterus,  nublishe<i  by  Pr.  Robert  Lee.  [A 
nmilar  work  bos  been  pablMhed  by  the  smm  autiKNr  on  Um  Nertet     the  Heart,']) 
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Orgaus  of  »Sense. 

THE  organs  of  the  eeiues  are  five  in  number — vis.  those     toaoht  of  tastei  of 
smell,  of  bearing,  and  of  flight.    The  »k\n,  which  is  the  pruncipiJ  Beftt<^  the 
sense  of  touch,  has  been  described  in  the  chapter  on  General  Anatomy. 

THE  TONGUE. 

The  Tongne  is  the  organ  of  the  special  bense  of  taste.    It  is  situated  in  the 
floor  of  the  mouth,  in  the  interval  between  the  two  lateral  portkms  of  tiie  body 
tbe  lowOT  jaw.   Its  base  or  root  is  directed  backward,  and  connected  with  the  os 


Ft«.  R2S. 


Tlie  Tline  Kinds  of  FapUUe  (imgnlflwli. 


hyoide^  by  numerous  mudes,  with  the  epiglottis  by  thrw  f  >M>  <>(  mucous  meai- 
brane  which  form  the  glono-^igUMie  UgamenU^  and  with  the  soft  palate  by  meaui 
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of  tlif  anforior  pillars  of  the  fauccji.  Its  apox  or  tip.  thin  and  iifirrfvw.  is  dirwtpd 
forward  against  the  inner  surface  of  the  lower  inci^r  teeth.  The  under  .surface  of 
the  tongue  w  connected  with  the  lower  jaw  by  the  Genio-hyo-gKmi  muacles ;  from 
its  sides  the  mucous  membrane  is  reflected  to  the  inner  surface  of  the  gums ;  and 
it)  front  n  distinct  fold  of  that  membrane,  the  J'rcenum  ItngmPf  ia  formed  beneath 
its  under  surface. 

The  tip  of  the  tongue,  part  of  the  under  surface,  its  sides,  and  dorsum  are  free. 

The  dorsum  of  the  ton^iue  is  convex,  mirked  alonj:  the  middle  line  by  a  raphf. 
which  diviiles  it  into  two  symmetrical  halves;  this  raph^  terminates  behind  about 
half  an  incli  from  the  base  of  the  organ,  a  little  in  front  of  a  depression,  thv/ont^ 
m  u  crtcum.  The  anterior  two-thirds  of  this  surface  are  rough  anil  covered  with 
papili.e  :  tiu-  pov^terior  third  is  smoother  and  Covered  by  the  projecting  orifices  of 
numerous  muciparoui)  glauib. 

The  mnoouB  membrane  isvesti  die  entire  ext«nt  of  the  free  surface  of  the 
tongue.  On  the  under  surface  of  the  organ  it  is  thin  and  sm(»oth.  and  may  b& 
tmrod  nn  either  siiK-  of  the  frtpniim  thrnni;h  the  ducts  of  the  subtnaxillarv  frbniils. 
and  between  the  sides  of  the  tongue  and  the  lower  jaw  through  the  ducts  of  the 
sublingual  glands.  As  it  pssBes  over  the  borders  of  the  or|^  it  gradually  assumes 
its  papillary  character. 

Structure. — The  mucntis  membrane  of  the  t'Hifrue  differs  in  •=tnirtiire  in  .■icvenil 
respects  from  that  of  other  parts.  That  covering  tlie  under  surface  of  the  organ  is 
identical  in  structure  with  that  lining  the  rest  of  the  oral  cavity.  The  mucous 
membrane  on  tlie  anterior  part  of  the  dorsum  of  the  tongue  is  thin  and  intimately 
adherent  t<»  the  musctdar  tissue,  whilst  that  iit  the  root  is  tnuch  thicker  and  looser. 
It  consists  of  a  layer  of  connective  tissue,  the  curitttn  or  mueom^  supporting  numer- 
ous y>(i/>tfl!iv,  and  covered,  as  well  as  the  papillte,  with  epithelium. 

The  coriiitn  consists  of  a  dense  network  of  fibrous  connective  tissue,  with  numer- 
ous elastic  fibres,  iirmly  connected  with  the  lihrous  tissue  fonninfr  the  srpta  between 
the  muscular  bundles  of  the  tongue,  li  coiit^iins  the  rnitidicaiioiis  of  the  numerous 
ves.<«els  and  nerves  from  which  the  papillte  are  supplied,  and  large  plexuses  of  lyn»- 
phatic  vessels. 

The  papilla'  coni^ist  of  papillary  projections  of  the  corium,  and  like  it  are  made 
up  of  fibrous  connective  tissue,  which  forms  a  matrix  supporting  a  complex  loop  of 
capillary  bloo<l-vessels  and  covered  witli  epithelium. 

The  papilla*  of  the  tonpie  are  tliickly  distributed  over  the  anterior  t^\o-thir<is  of 
its  upper  surface,  giving  to  it  its  characteristic  roughness.  Tlie  principd  varieties 
are  the  papillie  maximie  (circumvaOatep),  papillse  media'  (fuiif/ifornifx),  and  papillao 
miuimsc  {conir<e  or  filif or im%). 

The  papilla'  //<a.rm(^r' (eircumvallatjc)  are  of  lartre  size  and  vary  from  eiirht  t«>  ten 
in  number.  They  are  situated  at  the  back  part  of  the  dorsum  of  the  tongue,  near 
its  base,  forming  a  row  on  each  side,  which,  running  backward  and  inward,  meet  in 
the  middle  line  like  the  two  lines  of  the  letter  V  inverted.  Each  papilla  consists  of 
a  eetitral  flattened  projeetion  of  mucous  membrane,  from  to  of  an  inch  wide, 
uttuciieii  to  the  bottom  of  a  cup-shaped  depression  of  tiie  mucous  membrane ;  the 
papilla  b  in  shape  like  a  truncated  cone,  the  smaller  end  being  directed  downward 
and  attached  to  the  tongue,  the  broader  part  or  bju<e  projectin;x  on  the  surface  and 
being  studde<l  with  numerous  small  '^erondary  pHpilhe.  whirh.  however,  are  covered 
by  a  smooth  layer  i»f  the  epithelium.  The  cup-shii[»e<l  tlepresMun  forms  a  kind  of 
fossa  round  the  papilla,  having  a  circular  margin  of  about  the  same  elevation  cov- 
ered with  smaller  papillae.  At  the  point  of  junction  of  the  two  rows  of  papillie  is 
the  deep  depression,  the  foramen  fa'cinii.  mentioned  above. 

The  papilhr  mediw  (fungiformes),  more  numerous  than  the  prece«ling,  are  scat- 
tered irrejiularly  and  sparingly  over  the  dorsum  of  the  tongue,  but  are  foun<l  chiefly 
at  its  sitlrv  iind  a{)e\.  They  are  easilv  reniLrnized  mnrinz  the  utln-r  papilhr  by  their 
lai^e  size,  roiinde«i  eminences,  and  deep-red  color.  They  are  narrow  at  their  attach- 
ment to  the  tongue,  but  broad  and  rounded  at  their  free  extremities,  and  covered  with 
secondary  papiUte.    Their  epithelial  investment  is  very  thin. 
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The  papilla  mmimcp  (coninc  or  filifoniKx)  covi-r  tlio  nntciidr  two-thirds  of  the 
ilorsum  of  the  tongue.  They  are  very  minute,  more  or  lestt  uoiiical  or  filiform  in 
shajpe,  and  arranfred  in  lines  corresponding  in  direction  vitb  the  two  rows  <^  tlie 
papiUte  drcuiiivalliitn,  exco))ting  ut  the  apex  of  the  origan,  where  their  direction  is 
transverse.  Tliev  have  proje<'tiiig  from  their  apices  nnineron^  filitonn  pruee-s,-;  <ir 
secondary  papilla,  which  are  of  a  whitish  tint,  owing  lu  the  thickhe:i.s  and  detis^ity 
of  the  epitheliam  of  which  they  are  composed,  and  which  has  here  undergone  a 
peculiar  modiBcatinn.  the  cdb  having  become  cornified  and  elon^inted  into  •iense* 
imbricated,  brush-like  prwesses.  They  eontain  also  a  number  of  flattie  fibres, 
which  render  them  firmer  and  more  ela^^tic  than  the  papillae  of  mucous  membrane 
Henerallj. 

SiaipU  papiUfe,  similar  to  those  of  the  skin,  are  disposed  very  uiiet]uallY  among 
the  conipoun«l  fonns,  and  exist  sparin;_'ly  on  the  surface  of  the  tongue  behind  the 
circumvuUate  variety,  buried  under  a  layer  of  epitheliuui. 

Stniotnre  of  this  PapiUas.— 'The  papillfe  apparently  resemble  in  stmcture  those 
of  the  cutis,  consistinji  of  a  cone-sha|H»(l  projection  of  connective  tissue  covered  with 
a  thick  layer  of  squamous  epithelium,  and  contain  one  or  more  capillary  loops, 
amongst  which  nerves  are  distribute*!  in  great  abundance.  If  the  epithelium  is 
removed,  it  will  be  found  that  they  are  not  simple  elevations  like  the  papillse  of  the 
akin,  for  the  ewehxse  of  each  is  studde<l  with  minute  conical  processes  of  the  nnicotis 

membrane,  which  form  ^ecomlary  papillse  (To<l<l  and 
Bowman).  In  the  papillfe  dreumvailatie  the  nenres 
are  numerous  and  of  large  Mse;  in  the  papillie  fun- 
giformes  thev  are  also  numerous,  ami  teniiinate  in  a 
plexiforra  network,  from  which  brush-like  branches 
proceed ;  in  the  papillfe  filiformes  their  nM>de  of  ter- 
mination is  uncertain.  Buried  in  the  epidermis  of 
the  papilla:'  circumvallatfl?  and  in  some  of  the  fungi- 
tbrmes  certain  peculiar  bodies  called  tnttc-gohhU 
have  been  described.*  They  are  flask-like  in  shape, 
their  broad  base  resting  on  the  coriuin.  ami  their 
neck  opening  by  an  tirificc  lietween  tlie  i  cUs  of  the 
epithelium.  Thev  are  formed  by  two  kinds  uf  cells: 
«,««t»i«ii:  ».coniei       ^^^^^  (cortfcal),  which  are  arranged  in  Mvoiml 

layers,  being  spindle-sha|>ed  and  flattened,  and  in 
contact  by  their  edges,  the  ta|)ering  extremities  extending  from  the  base  to  the  npex 
of  the  organ.  They  thus  enclose  the  central  cells  (gustatory  cells),  which  are  al.N<> 
spindle-shaped,  but  not  flattened,  and  have  a  large  spherical  nucleus  al>out  the  mid- 
dle of  the  cell.  Hoth  extremities  are  filauienti»us  ;  tlii-  inTicr  pnM  ess  is  describi-^l 
a^  continuous  with  the  terminal  fibril  of  a  nerve,  while  the  outer  one  projects  aj)  an 
extremely  fine  hair  through  the  orifice  of  the  taste-goblet.* 

PH->i<les  the  papillae,  the  mucous  membrane  of  the  tongue  is  provided  with  glands, 
an<l  at  tlie  posterior  part  contains  hirge  quantities  of  iyiuphoiil  tissue. 

There  are  two  varieties  of  glands  present  in  the  tongue,  the  mucon*  and  terowt. 
The  mue&m  are  similar  in  structure  to  the  labial  ana  buccal  glands.  Tbej  are 
fimnd  all  over  the  surface  of  the  mucon.s  membrane  of  the  tonL'ne.  except  in  the 
immediate  vicinitv  of  the  taste-gf»blcts :  chiefly  at  the  back,  but  also  at  the  apex 
and  mari^inal  parts.  In  connection  with  these  glands  a  special  one  has  been 
describca  by  Blandin  and  Nuhn.  It  is  situated  near  the  apex  of  the  tongue  on 
either  side  of  the  fnenum,  and  is  covered  over  by  i  ['i-ciculus  of  muscular  fibre 
derived  from  the  Stylo-clossus  and  Inferior  liiiL'uali>.  It  is  fron»  half  an  iiudi  to 
nearly  an  inch  long,  and  about  the  third  of  an  incli  broad,  it  hai*  from  four  to  six 
orifices,  which  open  on  the  under  aarfiMe  of  Che  apex. 

The  terout  gland*  occur  only  at  the  back  of  the  tongue  in  the  nei^borbood  of 

'  ThoHo  \w^Yn^  .ire  aI.M>  fonrul  in  considerahle  OUmbWB  Si  dlS  ^de  of  thcbMSOf  the  toOgtMV  jiMt 
in  front  of  the  anterior  piilara  uf  ibe  fauces. 

*  8ee  Engelnrnnn.  in  Sirittei*t  BaadMt  (New  8yd.  Soc.  TniM.).  vol.  Ui.  S. 
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the  taste-goblets,  their  ducts  opening  for  the  most  part  into  the  fossie  of  tlie  circuiu- 
vallate  papillrt'.  Thc.<o  ulanfls  are  racemose,  the  dnrt  branching  into  several  luimite 
ducts,  which  terminate  in  alveoli  lined  hy  a  single  layer  of  more  or  less  columnar 
epithelium.  Their  seeredon  is  of  a  watery  nature,  and  probably  assists  in  the  dis- 
tribution of  the  .Hubrttance  to  be  ta.'^ted  over  the  taf^tc-aica  (Elmt  r). 

The  li/mphoid  tissue  is  situated,  for  the  masi  part,  at  the  buck  of  the  tongue, 
between  the  epiglottis  and  the  circumvallate  papillae,  and  is  collected  at  numerous 
points  into  distinct  masses  knovn  as  foUieles.  llerc  and  there  in  this  situation  are 
(Irprrssiniis  in  the  mucnns  membrane  surrounded  by  nodules  of  lymj)h()i(l  tissue, 
similar  to  the  structure  found  in  the  tonsil :  into  tbem  open  some  of  the  ducts  of 
th«  mucous  glands. 

The  epithelium  is  of  the  scaly  variety,  like  that  of  the  epidermis.   It  covers  the 

free  surface  nf  the  trmjrue.  may  be  cji-sily  denionstrafed  by  maeeration  or  boi1in<;, 
when  it  can  be  detached  entire;  it  is  much  thinner  than  in  the  skin:  the  intervals 
between  the  large  papilhe  are  not  filled  up  by  it,  but  each  papilla  has  a  separate 
investment  from  root  to  summit.  The  deepest  cells  may  sometimes  be  detached  as 
a  separate  lajer,  corresponding  to  the  rete  mucosum,  but  thej  never  contain  coloring 
matter. 

The  tongue  consists  of  two  sirmmetrical  halves,  separated  from  each  other  in  the 

middle  line  by  a  fibrous  septum.  Each  half  is  composed  of  muscular  fibres  arranged 
in  various  rlirertions.  containing  much  interpnspfl  fat  and  supplied  by  ve«5sels  and 
nerves,  uud  partly  iu vested  by  mucous  membrane  and  a  Hubmiu'ous  fibrous  stratum. 
Into  the  latter  tlie  muscular  fibres  are  inserted  that  pass  to  the  surface.  It  is 
thicker  behind  than  in  front,  and  is  continuous  with  the  sheaths  of  the  muscles 
attache<l  to  it. 

The  jibrom  tieptton  consists  of  a  vertical  layer  of  fibrous  tissue  extending 
throughout  the  entire  length  of  tlie  middle  line  of  the  tongue  from  the  base  to 
the  apex.  It  is  thicker  behind  than  in  front,  and  nrrasii>iially  mn tains  a  jsmall 
fibro-cartilase  about  a  quarter  of  an  inch  in  length.  It  is  well  displayed  by  mak- 
ing a  veiticd  section  across  the  organ  [Fig.  294,  p.  391].  Another  strong,  fibrous 
lamina,  termed  the  h/poijlossal  membrane,  connects  the  under  surfoce  of  the  base 
of  the  tongue  tr)  t]ie  body  of  the  hyoid  bone.  This  membrane  receives  in  firont 
some  of  the  fibres  of  the  Oenio-hyo-gloiisi. 

Each  half  of  the  tongue  consists  of  extrinric  and  intrinsic  muscles.  The  former 
have  been  alitaily  described;  they  are  the  Hyo-glo.ssus,  Genio-hyo-gloflSQS,  Stjlo- 
glofs-jus,  Palat(i-;_'liissiis,  and  part  of  the  Su{)erior  constrictor.  The  intrinsic  muscu- 
lar fibres  are  described  along  with  the  Lingualis  on  p.  301. 

The  arteriet  of  the  tongue  are  derived  from  the  lingual,  the  fiM»iBl,  and  ascending 
pharyngeal. 

The  nert'c»  of  the  tongue  are  four  in  number  in  each  half:  the  gustatory  branch 
of  the  fifth,  which  is  distribute*!  to  the  pajullte  at  the  fore  part  and  sides  of  the 
tongue;  the  lingual  branch  of  the  glosso-pharyngeal,  which  is  distributed  to  the 
murntis  meiiibmne  at  the  ba.*<e  and  side  of  the  tongue  and  to  the  jiapilUe  cireum- 
vallat;e  ;  the  hypoglos-sjd  nerve,  which  is  distributed  to  the  muscular  substance  of 
the  tongue ;  and  the  chorda  tympani,  to  the  Lingualis  muscle.  The  glosso-pharyn- 
geal  branch  is  the  special  nerve  of  the  sense  of  taste ;  the  gustatory  is  the  nerve  of 
comnmn  sensation,  and  may  p<><silily  be  roncemed  in  the  smse  of  taste;  and  the 
hypoglossal  is  the  motor  nerve  ot  the  tongue. 

THB  NOSB. 

The  nose  is  the  specidi  organ  of  the  sense  of  smell :  by  means  of  tibe  peculiar 
properties  of  its  nerves  it  prot< cts  tln^  lungs  from  the  inhalation  of  deleterious  gsses 

and  assists  the  organ  of  taste  in  dii*crimiiiatin«r  the  properties  nf  iVun]. 

The  organ  of  smell  consists  of  two  part* — one  external,  the  nose;  the  other 
internal,  the  natal fotta. 
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The  nosr  is  tbc  more  anterior  and  prominent  part  of  the  organ  of  smell.  It  is 
of  a  triangular  form,  directeil  vertically  <lowinvaril,  ami  itrojeets  from  the  rentre  of 
the  face  immediately  above  the  upper  lip.  Its  summit  or  root  m  cunnected  directly 
with  the  fordiead.  Its  inferior  part,  the  base  of  the  nose,  presents  two  elllptiosl 
orifices,  the  nostrils,  separated  from  each  other  by  an  antero-posterior  septum,  the 
eohimnn.  The  margins  of  these  orifices  are  provided  with  a  iniuiber  of  stiff  hairs, 
or  vibrinisvey  which  arrest  the  pa^^ge  of  foreign  substances  carried  with  the  current 
of  Mr  intended  for  respiration.  The  lateral  surfikoes  of  the  nose  form  by  their  union 
the  dorsum,  the  direction  of  which  varies  consideraljly  in  different  indiTidoals.  The 
dortium  terminates  below  in  a  rounded  eminence,  the  l'if>i>  of  the  nose. 

The  nose  is  com)>u:<ed  of  a  framework  of  bones  and  cartilages,  liie  latter  being 


Fie.  62S.  Fie.  627. 


CarUlagea  of  tbe  Horn. 


•lightly  acted  upon  by  oertain  muscles.  It  is  covered  externally  by  the  integument, 

intenially  by  mucous  unMnhrane.  :unl  suppliinl  with  vessel^  and  nerves. 

The  bonif  framework  occupies  the  up|)er  part  of  the  organ :  it  consists  of  the 
nasal  bones  and  the  nasal  processes  of  the  superior  maxillary. 

The  cartilaginous  franwirork  consists  of  five  pieces— the  two  upper  and  the  two 
lower  lateral  rartila;;("<.  and  the  cartilajrc  of  the  septum. 

The  u^ucr  lat  -tal  cartilayes  are  situated  below  the  firee  margin  of  the  uasal 
bones ;  eaco  cartilage  is  flattened  and  trian}inil*r  in  shape.  Its  anterior  margin  is 
thicker  than  tbe  posterior  and  <  onnei  tiMl  with  tbe  fibro^»rtilage  of  the  septum. 

Tts  piwterior  margin  is  attached  to  the  nasal  process  of  the  sn|x»rior  maxillarv  and 
ua.sal  bont^.  Its  inferior  margin  is  connected  by  tibrous  tissue  with  the  lower 
lateral  cartilage :  one  surlkce  is  turned  outward,  the  other  inward  toward  the  nasal 
cavity. 

The  lower  lateral  rnrf/'l  i  /<  »  are  two  thin,  flexible  plates,  situated  iuinie<liatrlv 
below  the  precedini;.  and  l>ent  upon  themselves'  in  sueh  a  uiunncr  as  to  form  the 
inner  and  outer  walls  of  each  orifice  of  the  nostril.  Tbe  portion  which  (brnw  the 
inner  wall,  thicker  than  the  rest,  is  lonsclv  connected  with  the  same  part  of  the 
opposite  cartilaj^e  and  forms  a  small  part  of  the  columna.  Its  outer  extremity.  fre<*. 
rounded,  and  projecting',  f  •rms,  with  the  thickened  integument  an»l  subjacent  tissue, 
the  lobe  of  the  n  xe.  The  part  whit  h  firms  the  outer  wall  is  curve»l  to  correspond 
with  the  ala  of  the  no.se :  it  is  oval  and  flattened,  narrow  behind,  where  it  is  con- 

['  Hence  the  liilobed  tip  of  the  DON  in  wxne  penoDt,  In  wlumi  tha  butow  UMnm  the  two  ou^ 

ttla^fH  is  uiHrked.J 
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nected  with  the  nanal  process  of  the  superior  maxilla  bj  a  tough  fibrous  membrane 
in  which  arc  found  three  or  four  small  cartilnfjinous  plates  (sesamoid  cartila<:('s) — 
cartUagines  minoreg.  Above  it  is  connecteil  to  the  upper  lateral  cartilage  and  front 
part  of  the  cartilage  of  the  septum ;  below  it  is  separated  from  the  margin  of  the 
nostril  by  dense  celiuhur  tissue;  and  in  frwit  it  forms,  with  its  feUow,  tiie  promi- 
nen«-p  nt"  tlie  tip  of  the  nose. 

The  cartilage  of  the  septum  is  somewhat  quadrilateral  in  form,  thicker  at  its 
nuigins  than  at  its  centre,  and  completes  tiie  sqMuntion  between  the  nasal  feasn  in 
front.  Its  anterior  margin,  thickest 
above,  is  connected  froin  aliovc  down- 
ward with  the  nasal  bones,  the  front 
part  of  the  two  upper  lateral  cartilages, 
and  the  inner  portion  of  the  two  lower 
lateral  cartilarjrs.  Its  posterior  marrrin 
is  connected  witii  the  perpendicular  la- 
mella of  the  ethmoid ;  its  inferior  mar- 
gin, with  the  vomer  and  the  palate  pro- 
cesses of  the  superior  iiiuxilhirv  hones. 

These  various  cartilages  are  con- 
nected to  each  other  and  to  the  bones 
by  a  tough,  fibrous  memhrani\  tlio  peri- 
chondrium, which  allows  the  utmost  fa- 
cility of  movement  between  them. 

the  mmvh'g  of  the  noKr  are  situated 
immediately  hmcatli  the  intcfjument: 
they  are  (on  each  side)  the  P^-ramidalis 
naai,  the  Levator  labii  snperioris  abeque 
nan,  the  Dilatator  naris,  anterior  and/posterior,  the  Compressor  nasi,  the  Compre^ 
sor  narium  minor,  and  the  Depressor  also  nasi.  They  have  been  described  above 
(p.  374). 

The  integument  covering  the  dorsum  and  sides  of  the  nose  is  thin  and  loosely 
connected  with  the  subjacent  parts ;  but  where  it  forms  the  tip  or  lobe  and  the  sue 
of  the  nose  it  is  thicker  and  more  firmly  adherent.  Tt  is  furnishe<l  with  a  large 
number  of  sebaceous  follicles,  the  orifices  of  which  are  usually  very  distinct. 

The  rmteoue  membrane  linine  the  interior  of  the  noee  is  continuous  with  the  skin 
externally  and  with  that  which  lines  the  nasal  fi)ss!c  witliin. 

The  artfrirn  of  the  nose  are  the  lateralis  nasi  from  the  facial,  and  the  nasal  artery 
of  the  sentum  from  the  superior  coronary-,  which  supplies  the  ahe  and  septum,  the 
mdes  ana  dorsum  being  supplied  from  the  nasal  branch  of  the  ophthalmic  and  the 
infraorbital. 

The  reiiw  of  the  noee  terminate  in  the  facial  an»l  ophthalmic. 
The  nervet  of  the  noee  are  branches  from  the  facial,  infraorbital,  and  infmtruch- 
lear,  and  a  filament  from  the  nasal  branch  of  the  ophthalmic 

Nasal  Fobsa 

The  nasal  fossae  are  two  irreiruhir  <  :i\  Ities  situated  in  the  middle  of  the  free  and 
extendititr  from  before  harkward.  Tliev  open  in  front  hy  the  two  anterior  nnrcj, 
and  terminate  in  the  pharynx  behind  by  the  posterior  narcs.  The  boundaries  of 
these  cavities  and  the  openings  which  are  connected  with  them  as  they  exist  in  the 
skeleton  have  been  already  described  (pp.  -1-219,  Figs.  IH 1-184). 

The  nnieouM  innnhrane  linin*;  the  na.<al  I'mssip  is  calhMl  the  /'ifin'fan/,  from  the 
nature  of  its  secretion,  or  iSchneicirnan,  from  5?chneider,  the  first  anatomist  who 
showed  that  the  secretion  proceeded  from  the  mucous  membrane,  and  not,  as  was 
previously  imagined,  from  the  brain.  It  is  intimately  adherent  to  the  periosteiuri 
or  pericliitiiilriiim.  over  which  it  lies.  It  is  continuous  externally  with  tlie  skiu 
through  the  auicriur  uures,  and  with  the  mucous  luembruuu  of  the  pharynx  through 


F10.S88. 
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the  posterior  nares.  From  the  naaal  foflsse  its  continuity  may  bo  tracod  with  the 
cnniuuctivsi  tbroiiL'li  tln'  rm-iil  'liict  ari'l  Inchrvinal  canals;  with  the  liniiiL'  iiifiubruDe 
ot  tho  tympanum  ami  niu^tuid  eeiL*<,  tiirouj^h  the  Eustachian  tubu;  and  witli  the  froo> 
tal,  ethmoidal,  and  sphenoidal  sinuses  and  the  antrum  of  Higrhmore,  throojerh  the 
several  openings  in  the  nicatuse*.  The  mucous  membrane  is  thickest  an<l  most  vas- 
cular over  the  turbinated  bones.  It  is  also  thiek  over  tin;  septum,  but  in  tin  inter- 
vals between  the  sjwngj*  bones  and  on  the  tioor  of  the  ua^^ul  fo&s^  it  is  verv  thin. 
Where  it  lines  the  various  sinnses  and  the  ftntrum  of  Higbmore  it  is  thin  and  pale. 

The  epit/iflium  differs  in  its  character  according  to  tlie  functions  of  the  part  of 
the  nose  in  which  it  is  found.  Near  the  orifice  of  the  nostril,  where  common  sensa- 
tion is  chiefly  or  alone  reuuired.  the  epithelium  is  of  the  onlinary  pavement  or  scaly 
variety.  In  the  rest  of  the  cavity,  below  the  distribution  of  the  olfketory  nerves— 
i.  e.  in  the  respiratory  portion  of  the  njis:il  cavity — the  epithelium  is  columnar  and 
ciliated.  This  is  the  case  also  in  the  sinuses  of  the  nose.  In  the  olfactory  region 
— ».  e.  the  re«;ion  in  which  the  terminal  filaments  from  the  olfactory  bulb  are  dis- 
tributed (see  p.  716) — the  epithelial  cells  are  colamnar  and  non-ciliatvd :  their  firee 
Fiirfjice  presenti^  a  sharp  outline,  and  their  deep  extremity  i."  prol.vnged  into  a  prnr«^ 
whicli  runs  inward,  branching  to  communicate  with  similar  processes  from  ueighl  or- 
ing  cells,  so  as  to  form  a  n^work  in  the  deep  pari  of  the  mucous  membrane.  Lying 
between  them  are  cells  (termed  by  Max  Scbuitse  nlftKtortf  cffls)  which  consist  of  a 
nucleate<l  bodv  and  two  prorasses.  of  which  oiip  rnn«!  ontwai  i!  Iictwoon  the  cnlmnnar 
epithelial  cells  and  terminates  at  the  level  of  the  surface  of  the  mucous  membrane; 
the  other  (the  deep)  process  runs  inward,  is  frequently  beaded  like  a  nerve^fibre, 
and  is  bdicvi-  I  by  most  observers  to  be  in  connection  with  one  of  the  terminal  fila- 

int  iit-;  of  th«>  ol factory  norve. 

The  mucous  membrane  is  pigmented  in  the  olfactory,  but  not  in  the  other  regions, 
beinff  of  a  light-yellow  color,  at  least  in  the  white  races.^ 

This  membrane  is  also  provided  with  a  nearly  continuous  layer  of  branched 
mucou??  glands,  the  ducts  of  which  open  upfm  its  surface.  They  are  most  numerous 
at  the  middle  and  back  parts  of  the  nas^il  fos.s<e  and  largest  at  the  lower  and  back 
part  of  the  septum. 

Owing  to  the  great  thickness  of  this  membrane  the  nasal  foswae  are  much  nar- 
rower, and  the  turbinated  bones,  especially  the  lower  ones,  appear  larger  and  more 
prominent,  than  in  the  skeleton.  From  the  same  circumstance  also  the  vuriuus 
a))ei-tur(»  communicating  with  the  meatuses  are  either  narrowed  or  completely 

closed. 

In  the  superior  meatm  the  aperture  of  comiuunication  with  the  posterior  ethmoi- 
dal cells  is  considerably  diminished  in  size  and  the  spheno-palatine  foramen  com- 
pletely covered  iu. 

Ill  the  iitiddle  meatifif  flip  opening:  of  tlic  itifiiiidil>iiluiii  is  {martially  hidden  by  a 
projecting  fold  of  mucous  membrane,  and  the  orihce  of  the  antrum  is  coutracteti  to 
a  small  circular  aperture  much  narrower  than  in  the  skeleton. 

In  the  inferior  miuttuH  the  orifice  of  the  nasal  duct  is  partially  hidden  bv  either 
a  Singh*  or  double  valvnlnr  miieous  fold,  and  the  anterior  yialatine  ennal  t  ither  com- 
pletely closed  in  or  a  tubular  cul-de-sac  of  mucous  membrane  is  continued  a  fihort 
distance  into  it. 

In  (he  roof  the  opening  leading  to  the  sphenoidal  sinus  is  n.irrowed  a&d  the  apei^ 
tures  in  the  cribriform  plate  of  the  <  tliinoiil  ennipli>it  lv  t  ln^^ed  in. 

The  artcriii  of  the  naml  fomt  are  the  anterior  and  {Misterior  ethmoidal,  from  the 
Ophthalmic,  which  supply  the  ethmoidal  cells,  frontal  sinuses,  and  roof  of  the  nose; 
a  minurc  (wig  from  the  snudl  iii<  iiiiiL^eal :  the  spheno  palatine,  fn)m  the  internal 
maxillary,  which  supplies  the  mucous  membrane  covering  the  ppetngy  bones,  the 
meatuses,  and  septum;  and  the  alveolar  branch  of  the  internal  maxillary,  which 
supplies  the  lining  membrane  of  the  antrum.   The  ramifications  of  these  vessda 

*  An  interotint^  ttpeciilation  hm  been  suRffcslcd  hy  Dr.  W.  Qg1«  (Mtd.'ddr.  TVoaa,  vol,  lUL  277 ) 
as  to  the  (Niw^ible  connection  beiwocn  (h«  proienoe  and  aboiidanoe  of  this  pigatsot  and  the  perfiMSioa 

of  the  aeiue  uf  smell. 
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ferm  a  eloM,  plexiform  network  beneath  end  in  the  mibstuiee  of  the  nraeoas  mem- 
brane. 

The  veim  of  the  tuMulfoMce  form  a  close  network  beneath  the  mucous^^embranei. 
They  pass,  .some  with  the  veins  accompa- 
nying the  spheno-palatine  artety.  through 
the  8pheno-j>al:itiiii'  fonitnoii.  and  others 
through  the  alveolar  branch  to  join  the 
facial  Tdn;  some  accompany  the  eth- 
moidal arteries  and  terminate  in  the  oph* 
thalmic  vein :  and,  lasfly,  a  few  commu- 
nicate with  the  vein.s  in  the  interior  of 
the  sknll  through  the  foramina  in  the 
cribriform  plate  of  the  ethmoid  bone  and 
the  foraiiion  cnHntm. 

The  /urceH  are — the  olfactory,  the  nasal 
branch  of  the  opbthalmie,  filaments  from 
tilt-  antriior  dental  branch  of  the  saperior 
maxilhuy,  the  Vidian,  naso-palatine,  de- 
scending anterior  palatine,  and  n&sal 
branches  of  Meckel's  ganglion. 

The  olfactory,  the  special  nerve  of  the 
sense  of  smell,  is  di^trihuteU  over  the 
upper  third  of  the  septum  and  over  the  surface  of  the  superior  and  middle  spongy 
bones. 

The  naml  brauch  <;/'  thr  ojJithalwir  ilistrihiitos  filatiieiits  to  the  upper  and  ant^ 
rior  part  of  the  septum  and  outer  wall  of  the  nasal  fosste. 

Filaments  from  tA«  anterwr  dentai  hratwh  of  the  tuperior  maxillary  supply  the 
inferior  meatus  and  inferior  turbinated  bone. 

Tlic  I'iiJhni  nerrr  supplies  the  upper  and  I>;i(  k  pat  r  of  tlic  septtini  and  stiperior 
8i>ong\'  bone,  and  the  upper  anterior  nasal  branches  tVoui  the  s]>heno-palatiue  gan- 
glionhaTe  a  similar  distribution. 

The  nato-paUttiM  nerve  supplies  the  middle  of  the  septum. 

The  htrger  or  anterwr  paleaine  nerve  supplies  the  middle  and  lower  spongy 
bones. 

THB  BTB. 

{DttteeHon. — ^The  ttndent  khoatd  proeim  a  few  tneh  banodcs*  or  8hee|i'!<  cvo.s,  with  the  mns- 

clf',  liilft.  rtf.  Thf>  miisi-liw  nu<\  aiinoxd  should  Ik*  (iissoctcd  first,  and  then  the  Imll.  Sections 
also  shdtiM  he  iiiiide  Ixitli  unit  ri>-|K>steriorly  ami  traiis\fr.-<'ly  thruut;h  the  entire  hall.] 

The  eyeball  is  containe<i  in  the  cavity  of  the  orbit.  In  this  situation  it  is  securely 
protected  from  injury,  whilst  its  position  is  such  as  to  ensure  the  most  extensive  range 
of  sight.  It  is  acted  upon  by  numerous  muscles,  by  which  it  is  capable  of  being 
directed  to  any  part  ;  supplietl  by  vessels  and  nerves ;  and  is  additionally  protectcfl 
in  front  by  several  append^es,  such  as  the  eyebrow,  eyelids,  etc.  [Tlie  muscles 
and  dbe  opiAo  nerve  have  aneady  been  described  at  pp.  371  and  717.1 

The  ^eball  i.-^  iiiilM  iMtMl  in  the  fat  of  the  oihir,  hut  is  surrounded  by  a  thin 
membranon!*  sac  ^^hi(•h  isolates  it,  so  as  to  allow  of  lice  movement.  This  mem- 
branous sac  is  named  the  capsule  of  Tenon  or  tunica  vaginalis  oruli.  It  may  be 
ragarded  as  a  distinct  serous  membrane  consisting  of  a  parietal  and  visceral  layer. 
The  latter  invests  the  posterior  part  of  the  plobe  from  the  ciliary  mar<rin  of  the 
cornea  backward  to  the  entrance  (»f  the  optic  nerve,  and  is  connected  to  it  by  very 
delicate  connective  tissue  ;  the  former  (parietal)  lines  the  hollow  in  the  fat  in  which 
the  eyeball  is  imbedded.  Both  layers  are  lined  on  their  free  surfaces  by  flattened 
endothelial  cells.  The  cavity  betweeti  thctn  is  continuous  with  the  sjiarcs  lirfwof-n 
the  different  layere  of  the  sheath  of  the  optic  nerve — that  is  to  say,  with  the  sub- 
arachtwidean  betwcMi  the  pia  matral  and  the  arachnoid  sheath,  and  the  ntbdural 
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between  the  arachDoid  and  dural  sheath — and  into  it  empty  the  lymj)hatic  vessels 
of  the  Hclt'iotic.  llie  capsule  is  pierced  hy  tlip  muscles  of  the  eycb  ill  Ttcar  tlu-ir 
in8ertiou,i#ud  sends  tubular  prolongations  on  thum  which  become  ooutinuous  with 
the  sheath  of  the  moseles.  From  l^e  outer  surfiice  of  these  sheaths  eacpansHms* 
consistino;  of  dsAttc  fibres  and  muftcle-edls,  are  «rivcn  off  to  the  margin  of  tike 
orbit,  which  serve  to  limit  the  degree  ol'  contnu  tiou  of  the  tiniscies.' 

The  eyebuli  is  composed  of  segments  of  two  spheres  ol  different  sizes.  The 
anterior  segment  is  one  of  a  small  sphere  and  forms  about  one-sixth  of  the  eyebalL 
It  is  more  prominent  than  the  posterior  segment,  which  is  one  of  a  much  larger 
sphere  and  forms  about  five-sixths  of  the  globe.  The  segment  of  the  larger  sphere 
is  opai|ue,  and  formed  by  the  sclerotic,  the  tunic  of  protection  to  the  eyeball :  the 
smaller  sphere  is  transparent,  and  formed  by  the  cornea.  The  axes  of  the  eyeballs 
are  nearly  parallel,  and  do  riot  correspond  to  the  axes  of  the  orlut.-^,  ^vliich  are 
directed  outward.  The  optic  nerves  follow  the  direction  of  the  axes  of  the  orbits 
and  enter  the  eyeball  a  little  to  their  inner  or  nssal  side.  The  eyeball  measures 
rather  more  in  its  transverse  and  vertical  diameters  than  in  its  antenvposterior,  the 
former  diameters  amounting  to  about  an  inch,  the  latter  to  about  nine-tenths  oif  an 
inch. 

The  eyeball  is  composed  of  several  investing  tentet^  and  of  fluid  and  sidid  refract- 
ing media  called  humort. 

The  tunics  are  three  in  number  : 

1.  Sclerotic  and  Cornea. 

2.  Choroid,  Ins,  and  Ciliary  Processes. 

3.  Retina. 

The  refracting  media  or  humors  are  also  three : 

AfjueniK.  Crystalline  (leii^)  ami  Capsule.  Vitreoii<». 

The  sclerotic  and  cornea  form  the  exterual  tunic  of  the  eyeball ;  they  are  essen- 
tiallv  fibrous  in  slructure,  the  sclerotic  being  opa(iue  and  forming  the  postcdor  five* 
sixths  of  the  globe ;  the  cornea,  which  forms  the  remaining  sizdi,  being  tnuis> 

parent. 

The  Sclerotic  {axkrjfto^,  hard)  (Fig.  630)  has  received  its  name  from  its  extreme 
density  and  hardness ;  it  is  a  firm,  unyielding,  fibrous  membrane,  serving  to  main- 

tain  the  form  of  the  globe.  It  is  much  thicker  behind  than  in  front.  Its  crternnl 
siirt'i,'<  is  of  a  white  color,  quite  smm^th,  except  at  the  points  where  the  Recti  and 
Obliijiii  muscles  arc  inserted  into  it.  and  covered  for  part  of  its  extent  by  the 
conjunctival  membrane,  hence  the  whiteness  and  brilliancy  of  the  front  of  the  ey^ 
ball.  Tfs  iiiih  r  .itfrtVii't'  is  stained  of  a  brown  color,  markeff  by  jirooves,  in  which  are 
lodged  the  ciliary  nerves,  and  connected  by  an  excee<lingly  fine  cellular  tissue  {/'ini- 
inafmca)  with  the  outer  surface  of  the  choroid.  Behind,  it  is  pierced  by  the  optic 
nerve  a  little  to  its  inner  i>r  nasal  side,  and  is  continuous  witli  tlie  fibrous  sheHth  of 
the  nerve,  whieli  is  di  rived  from  the  dura  mater.  At  tlie  point  win  re  the  optic 
nerve  passes  through  the  sclerotic  this  membrane  forms  a  thin  cribriform  lamina 
(the  iamina  cribrota) ;  the  minute  orifices  in  this  layer  serve  for  the  transmisNon 
of  the  nervous  filaments,  and  the  fibrous  septa  dividing  them  from  one  another  are 
continuous  with  the  mi'mbranons  proee.s.<es  which  sejKvrate  the  buinlli  s  of  nerve- 
fibres.  One  of  these  opening.s,  larger  than  the  rest,  occupies  the  centre  of  the 
lamella ;  it  is  called  the  poru9  opticus^  and  transmits  the  arteria  centralis  rptinas  to 
the  interior  of  the  eyeball.  Arouml  the  cribriform  lamella  are  numerMH.  Mr.full 
apertures  for  the  tniiisinission  of  the  cilian'  vess*>ls  Hnd  norv»»s.  Tn  from  tio-  si  Ip- 
rotic  is  continuous  with  the  cornea  by  direct  continuity  of  tissue,  but  tiie  oj>a(]ue 
sclerotic  overla{)S  the  cornea  rather  more  on  its  outer  than  on  its  inner  surface. 

Structure. — The  sclerotic  is  formed  of  white  fibrous  tissue  intermixed  with  fine 
elastic  fibres,  and  of  flattened  connective-tissue  coqmscles,  .some  of  which  are  pig- 
mented, contained  in  cell-sj«ices  between  tlie  fibres.    These  fibres  are  aggregated 

'  See  u  paper  br  Mr.  V.  B.  Ixickwaod  iJottrml  of  Amuomy  and  J'h^nJm/i/,  vol  xx.  Part  I.  p.  1). 
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into  bundles  irhicli  are  arranged  eUefiy  in  %  longitudinal  direotion.  It  yields  gela- 
tin on  boilinj:.  Its  vessels  are  not  numerous,  the  capillaries  being  of  small  size, 
uniting  at  long  and  wide  intervals.     The  existence  of  nerves  iu  it  is  doubtful. 

The  Gomea  is  llie  projecting  tiwasparent  part  of  die  external  tonic  of  the  eye- 
ball and  forms  the  anterior  sixth  of  the  globe.  It  is  not  quite  circular,  being  a 
little  broiidf'r  i)!  ilu-  transverse  than  in  the  vertical  direction,  in  consetjuence  of  the 
sclerotic  overiappiug  the  margin  above  and  below.  It  is  convex  anteriorly,  and 
projects  forward  from  the  sclerotic  in  the  same  manner  tbat  a  watch-glass  does  from 
its  case.  Its  (ItMin  e  of  cnrviUnrt-  varies  in  different  individuals  and  in  the  same 
individual  at  difi'ereut  periods  of  life,  it  being  more  prominent  in  youth  than  in 

[Fko.6M. 


Ccrnea. 

Anterior  Chamber 


(ana/ Arcmimi 
HdrtMNHttd  SMttoD  tlifaasli  tlw  Left  CrataU  (Allm)J 

advanced  life,  when  it  becomes  flattened.  The  cornea  is  dense  and  of  uniform 
thickness  throughout;  its  posterior  sBrfiuse  is  perfectly  drcular  in  outline  simI 
exceeds  the  anterior  surfice  sli^tly  in  extent,  mnn  the  latter  being  overlapped  by 

the  fclorotie. 

Structure. — T lie  cornea  consists  of  four  layers — namely.  (1)  several  strata  of 
epithelial  ccIIb  continnons  with  those  of  the  conjunctiva :  (2)  a  thick  central  fibrous 
stnu'ttiro.  tlio  rr.rnrn  prnj*rr  :  (8)  a  liotiK iiT'Ti rnn«  clastic  lamina  :  and  (4)  a  siriLrle 
layer  of  epitlielial  cells,  forming  part  of  the  lining  membrane  of  the  anterior  cham- 
ber of  the  eyeball.  The  name  of  membrane  of  Descetnet  or  Demvurtt  is  given  to 
this  posterior  ehi.<«tic  lamina  :ind  its  epithelial  coating. 

Tlie  rnvivvthal  epithelium,  which  cover!  the  front  rif  ihv  cornea  proper,  eon^i^ts 
of  several  strata  of  epithelial  cells.  The  Jowemiost  cells  are  columnar:  then  follow 
two  or  three  layers  of  polyhedral  cdls,  some  of  which  present  ridges  and  furrows 
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similar  to  those  fonnd  in  tlu<  <  utirlt .  Lastly,  there  an  d:  <  or  four  lajers  of  scaly 
epitlieliiiin  with  flattened  nuclei.  [This  layer  is  very  evident  on  scraping  tho  oomea 

of  a  bulK>ck  s  eye.J 

The  proper  ndStemee  of  the  cornea  is  fibrous,  tough,  unyielding,  perfectly  trans- 
parent, and  continuous  with  the  sclerotic,  with  which  it  is  in  Structure  identtcal.  It 

IS  composed  of  about  sixty  flattene«l  lamelUc  superimposed  one  on  another.  Th<*«« 
lamellae  are  made  up  of  bundles  of  fibrous  connective  tissue,  the  fibres  of  which  are 
directly  continuotts  with  the  fibres  of  the  sclerotic.  The  fibres  of  each  lamella  are 
for  the  most  part  parallel  with  each  other,  those  of  alteniatino:  lamollap  at  right  auglea 
to  ea»'h  other.    Fibres,  however,  frequently  pass  from  one  lamella  to  the  next. 

The  lamcll;c  are  connected  with  each  other  by  an  interstitial  cemcut-ttubstance» 
in  which  are  spaces,  the  eomeat  apaeet.  The  spaces  are  stellate  in  shape  and  have 
numerous  offsets,  by  which  they  communicate  with  other  spaces.  Each  space  con- 
tains a  poll,  the  corneal  corpmrh-,  which  resembles  in  form  the  space  in  which  it  ia 
coutuiiRMl,  but  does  not  entirely  iill  it. 

Immediately  beneath  the  conjunctival  epithelium  the  cornea  proper  presents  cer- 
tain charartoristic  <lifT*'ifnr(>r;  wiru  li  hav(^  li-<l  wine  anatomists  io  rcpird  it  as  a  dis- 
tinct membrane,  and  it  has  been  named  by  Bowman  the  anterior  flasttic  lamina.  It 
differs,  howeverj  from  the  true  elastic  lamina  or  membrane  of  Descemet  in  many 
eesential  particulars,  presenting  evidence  of  fibrillar  structure,  and  not  having  the 
same  tendency  to  curl  inward  or  tn  tmd  r_-u  fmrturc  when  di'tac-ln  d  fmm  the  other 
layers  of  the  cornea,  it  consista  of  cviieiuely  closely  interwoven  fibrils  similar  to 
thoee  found  in  the  rest  of  the  cornea  proper,  but  contains  no  corneal  corpuscles.  It 
seems  dierefore  more  proper  to  r^:ard  it  as  a  part  of  the  proper  tissue  of  the  cornea.* 

The  poafrri'ir  (7<?.y^V»  lamin'r.  which  cnvcfs  the  proper  structure  of  the  cornea 
behind,  presents  no  structure  recognizable  under  the  micrascope.  It  com^istti  of  » 
hard,  elastic,  and  perfectly  transparent  homogeneous  membrane  of  extreme  thin- 
ness, which  is  not  rendered  opaque  by  either  vvatn  .  ah-oliol.  or  acids.  It  is  very 
brittle,  but  its  most  remarkable  properties  are  its  i  vticiue  elasticity  and  the  tcndcney 
which  it  presents  to  curl  up  or  roll  upon  itself,  with  tlie  attached  surface  innennost, 
when  separate  from  the  projHsr  substance  of  the  cornea.  Its  use  appears  to  be  (aa 
suggested  by  Dr.  Jacob)  to  preserve  the  requisite  permanent  correct  curvature  of 
the  flaccid  cornea  proper." 

The  vpithelial  lining  of  the  aqueous  chamber  covers  the  posterior  surface  of  the 
posterior  elastic  lamina.  It  consists  of  a  single  layer  of  polygonal  transparent 
nncleated  cells  similar  to  those  found  lining  other  sen'^us  casitlcs. 

AnxURIES  AND  Ni;rves. — The  cornea  is  a  non-va-icular  structure,  the  capillary 
vessels  terminating  in  loops  at  its  circumference.  Lymphatic  vt^ssels  have  not  as  yet 
been  demonstrated  in  it,  but  are  represented  by  the  channels  in  which  the  bnn<Uea 
of  nerves  meet;  tlirse  are  lined  by  an  endothelium  and  aro  rrintinnou?*  with  rhc  cell- 
spaces.  The  nerves  are  numerous,  twenty-four  to  thirt^-six  in  number  (Kbiliker), 
forty  to  forty-five  (Waldeyer  and  Samisch) ;  they  are  derived  firom  the  ciliary  nervea 
and  enter  the  laminated  tissue  of  the  cornea.  They  ramify  throughout  its  substance 
in  a  delicate  network,  and  their  terminal  filaments  form  a  firm  ami  closer  plexus  on 
the  surface  of  the  cornea  proper  beneath  the  epithelium.  This  is  termed  the  tubepi- 
theUal  plexus,  and  from  it  fibrils  are  given  off  whidi  ramii^  between  the  epithelial 
cdls,  forming  a  network  which  is  temm  the  inira-epithdm  plexus. 

Disi'  r/ion. — In  order  to  .senaratc  the  scltTtitii*  and  (iiriu'a,  bo  tu»  to  exp<»>»<'  tii*'  >  i.nd  tuni.-, 
llic  ♦•yi'bull  should  be  iitinK^rsed  in  a  small  vossm-I  of  wutt-r.  A  fold  of  the  wlcrotic  new  it»  ante- 
rior part  having  been  pinched  up — an  onorntion  nt»t  easily  p^-rforintsJ,  from  th«'  cxtroioe  tentwiD 
of  thu  metubranf — it  «bould  be  dividtil  with  a  pair  of  hlunt-poioted  iK}iiMior!<.  A»  f>oon  ai*  the 
choroid  in  oxpos4><l,  tho  end  of  a  blowpipe  hhoiilu  he  intro«Juced  into  the  orifice  and  a  .-•treatn  of 
air  foroeii  into  it,  to  wojKirate  the  tliL'lit  i  •  lUil  tr  connection  )>etween  the  selerfitii   ati  l  ■  lii>. 

roid.  [All  this  is  n*fdl<'!«s  troubK*.  A  btiUiHrk  >■  »'ye.  whirh  should  be  fn-sh,  i<<  tightly  held  in 
tlie  hrft  hand  ;  the  »cl<m>tic  then  h  canifully  incised  in  the  t-qtuitor  of  the  jjlolie  hy  repeated 
hgbt  cutH,  till  the  liluck  choroid  is  seen.    One  l>lade  of  u  probe-pointv<l  pair  of  «ci.4.4orti  a  XUXW 

'  This  lay«r  iuM  been  called  bjr  Reichert  the  "anterior  limiting  lajer"— a  wune  which  apfieafs 
■mure  applioiblA  to  it  than  that  at  anterior  elaatic  bnina." 
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introduced  flatwise  between  the  Hclarotio  and  choroid,  hugging;  the  sclerotic,  and  turned  in  the 
proper  pocition.  when  the  sclerotic  is  eaailj  divided,  a  little  at  a  time.  It  is  not  needful  to  put  it  in 
water  or  «w  the  l)li>\v|>i(i<-.]  I'he  sclerotic  should  now  be  divided  around  its  entire  cirrumferenoe 

fat  the  eqtiatfir],  and  luav  he  removed  in  separate  portion?*.    Thf  front  si'<:nient  heing  then  drawn 
orwani.  tin-  handle  of  the  sealjx'l  sliould  he  pre.ssed  pently  u;:ain^t  it  at  it>  <'<»nneetion  with  the 
iris,  and,  the  two  liein;;  separated,  a  quantity  «f  perfectly  transparent  tluid  will  CM-ape  ;  this  if*  tlie 

aueoua  humur.   In  the  course  of  the  dissecUoo  the  ciliary  nerves  ma^  Ite  seen  lyin^  in  the  loose 
tlular  tissue  between  the  chormd  and  aelerotic,  or  eontained  in  delicate  groovea  on  the  inner 
mr&oe  of  the  latter  membrane. 

Second  Tunic—Thin  is  foiTtiod  hx  tho  clmntid  lu  liiiHl,  the  iris  jin<l  ciliarv  pro- 
ce^sos  in  front,  and  by  the  c  iliary  li^uneut  and  (Jiliary  uuscle  at  the  point  of  junc- 
tion of  the  sclerotic  and  cornea. 

The  choroid  is  the  vai«cular  and  pigmentary  tunic  of  the  eyeball  investing  the 
posterior  five-sixths  of  tiic  ir1o)ic.  and  extendiing  as  £ur  forward  as  the  cornea,  the 
ciliurv  procesi>e8  being  appendages  of 
the  choroid  developed  from  its  inn^ 
Biurfitoe  in  front.  The  iris  is  the  cir- 
Cuhtf  nmsniliir  septum,  whirli  hangs 
▼erticaiiy  behind  the  cornea,  present- 
ing in  its  centre  a  large  oireular  aper* 
ture,  the  pupil.  The  ciliary  ligament 
and  niiary  mnscle  form  tbo  Avhite 
ring  observed  at  the  jwint  where  the 
choroid  and  iris  join  with  each  other 
and  with  the  tsclerotic  and  cornea. 

The  Choroid  is  a  thin,  highly 
vascular  membrane,  of  a  dark-brown 
or  chocolate  color,  which  invests  the 
postirinr  fivcf-sixths  of  the  central 
part  of  the  jrlohe.  It  is  pierced  be- 
hind by  the  optic  nerve,  and  extends 
in  front  as  &r  forward  as  the  ciliary 
ligament,  where  it  is  rormeoted  with 
the  iris  and  bends  inward,  ft)rmiiig 
on  its  inner  surface  a  scries  of  folds 
or  plaitings,  the  rilitirt/  proreasi  H.  It 
is  thicker  beliiiid  tliaii  in  front.  Ex- 
ternally it  is  connected  by  a  tine  cel- 
lular web  (membrana  fusea)  with  the 
inner  surface  of  the  sclerotic.  Its 
inner  siirftice  is  smooth  itml  lies  in  contact  with  tin'  n-tina. 

Structure. — The  choroid  consists  mainly  of  a  dense  capillary  plexus,  and  of 
small  arteries  and  veins  carryint;  the  hlood  to  and  returning  it  from  this  plexus. 
On  its  external  surface — t.  e.  the  surface  next  the  sclerotic — is  a  thin  membrane 
of  fine  el.istic  fibres  arranged  in  luinelhe,  which  are  covered  with  t-ndothelium  and 
form  spaces  which  cuiiimunicate  by  perforations  in  the  sclerotic,  through  which  the 
vessels  and  nerves  enter,  with  the  capsule  of  Tenon.  This  layer  is  named  the 
Umina  guprarIii>roi(l>  a,  and  is  continuous  with  the  lamina  fusca  of  the  sclerotic. 

Internal  to  thi.s  i.«4  the  choroid  proper.  an<l,  in  consecjncnre  of  tiie  small  arteries 
and  veins  bein^  arranged  on  the  outer  surface  of  the  capillary  network,  it  is  cus- 
tomary to  describe  this  as  consisting  of  two  layers,  the  outermost  composed  of  small 
arteries  and  veins,  with  pigment-cells  interspersed  between  them,  and  the  inner  con- 
sisting of  a  capillary  jtlextis.  The  tsternnl  foi/cr  consists,  in  part,  of  the  larger 
branches  of  the  almrt  ciliarv  arteries  which  run  forward  between  the  veins  before 
they  bend  downward  to  terminate  in  the  capillaries,  but  is  formed  principally  of 
veins,  which  are  named,  from  their  distribution,  rniir  rcrtirom'.  They  converge  to 
four  or  live  equidistant  trunks  which  pierce  tlie  sclerotic  midway  between  the  mar- 
gin of  the  cornea  and  the  entrance  of  tlie  optic  nerve.    Interspersed  between  the 
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The  Choroid  stid  iris  (enUiged). 
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vessels  are  lodfjed  dark  stiir-sliaped  pigment-cells,  the  fibrous  offsets  fnmi  which, 
comuiunicuting  with  .siiuilur  branchings  frum  neighboring  cells,  fona  a  delicate  net- 
work or  stroma  which  toward  the 
inner  surface  of  the  choroid  losc-s 
its  pigmentary  character.  The  in- 
ternal layer  consists  of  an  exceed- 
ingly fine  capillary  plexus  formed 
by  the  short  riliary  vessels,  and  is 
known  as  the  tunica  Jiuutchiatta, 
The  network  is  close,  and  finer  at 
the  hinder  part  of  the  choroid  than 
in  front.  AlMHit  half  an  inrli  be- 
hind the  cornea  its  meshes  become 
larger,  and  are  oontinnons  widi  those 
of  the  ciliary  processt^s.  On  the  in- 
ner surface  of  this  tnni<*  is  a  veiy 
thin,  structureless— -or,  according 
to  KISIIiker,  ftintlv  fibrous — mem- 
brane.  called  the  lamina  ritrea  ;  it 
is  closely  conne<-ted  with  the  stroma 
of  the  choroid  and  separates  it 
from  the  pigmentary  layer  of  the 
retina* 


TlM  Vslni  of  tbe  Cboraid  (eiilai«ed). 


The  ciliary  processes  should  now  be  examined.  Thev  may  l>e  exposed  either  bjdetaehing 
the  trU  from'iu  connection  with  the  ciliarj  ligament,  or  by  making  a  tnuMvene  aeeUoo  of  the 
globe  and  examining  them  from  behind. 

The  Ciliary  proceaaea  are  formed  by  the  pbiiting  and  folding  inward  of  tbe  vari- 
ous layers  of  tbe  choroid  (t.  e.  the  choroid  }<i  (>jier  and  the  lamina  vitrea)  at  its  ant^ 
rior  margin,  and  are  rsoeived  between  corresponding  foldings  of  the  suspensory  ligfr> 

ment  of  the  lens,  thus  establi.shing  a  communieation  between  the  choroid  aii<l  inner 
tunic  of  the  eye.  They  are  arranged  in  a  circle,  and  form  a  sort  of  plaited  frill 
behind  the  iris  ronnd  the  margin  <n  the  lens.  They  vary  between  sixty  and  eighty 
in  number,  lie  side  by  side,  and  may  be  divided  into  large  and  small;  the  latter, 
consisting  of  about  one-third  of  tlie  entire  number,  are  sitiiate<l  in  the  spaces  lietweon 
the  former,  but  without  regular  alternation.  The  larger  processes  are  each  about 
one-tenth  of  an  inch  in  length  and  hembpherical  in  shape,  their  periphery  being 
attached  to  the  ciliary  ligament  and  continuous  with  the  layers  of  the  choroid:  the 
opposite  margin  is  free  and  rests  upon  the  circumference  of  tlie  lens.  Their  ante- 
rior surface  is  turned  toward  the  back  of  the  iris,  with  the  circumference  of  which 
they  are  continuous.  The  posterior  snrihoe  is  closely  connected  with  the  snspensory 
ligament  of  the  lens. 

Btructure. — The  ciliary  proces.seR  are  similar  in  structure  to  the  choroid:  the 
vessels  arc  larger,  having  chiefly  a  longitudinal  direction.  They  are  covered  on 
their  inner  sarnoe  with  a  layer  of  black  pi^ent-cells  continnous  with  tbe  oetls  of 
the  pigmentary  layer  of  the  retina,  nnd  in  tlicir  stroma  are  also  other,  stellate, 
pigment-cells,  which,  however,  are  not  so  numerous  as  in  the  choroid  itself,  and 
toward  the  free  extremities  of  tbe  folds  are  devoid  of  pigment. 

The  Iris  (im.  a  rainbow)  has  received  its  name  from  its  various  colors  in  differ- 
ent indi vjiliials.  It  is  ,i  tliiri.  l  ircular-^lnipcil,  l  oTitraetile  curtain  su«|)ctided  in  tbe 
aqueous  humor  behind  the  cornea  and  in  front  of  the  lens,  being  perforutCHi  a  little 
to  the  nasal  side  of  its  centre  by  a  circular  apertnre,  the  f>nf>il.  for  tbe  transmiiwion 
of  light.  Bv  it.s  cireuuiferenee  it  is  intimately  COnnectc<l  with  the  choroid  ;  exter- 
n:il  to  till-;  is  tbe  ciliary  liirainent.  Ity  wliicb  it  is  connected  to  the  sclerotic  and 
cornea;  it^*  inner  edge  forms  the  margin  of  the  pupil;  its  surfaces  are  flattened  and 
look  forward  and  backward,  the  anterior  auHaoe  toward  the  cornea,  the  posterior 
toward  the  ciliary  processes  and  lens.   [The  iris  at  tbe  pnpillaiy  border  b  in  con- 
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The  circumference  of  the  iris  is  connected  to  the 
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tact  •with  the  lens  (Fig.  Hence  the  re:i«iin<'s-i  wirli  which,  in  iriti=,  :i(Uu'sioim 

form  betweea  the  iris  and  lens.J 
oornea  by  »  r^ohr  itnieture 
denominated  the%(nMeitfum;)eo 
tinatum  iV/tiw.  This  reticular 
structure  is  derived  from  the 
membruie  of  Deseemet,  which 
mt  the  margin  of  the  comea 
breaks  up  into  fibres:  some  of 
the:»e  are  continued  into  the  front 
of  the  irb,  others  are  connected 
irith  the  fore  part  of  the  choroid 
and  sclerotic.  Thc^o  fibres  form 
a  reticulated  structureat  theouter 
•Ogle  of  the  anterior  chamber^ 
the  intervals  between  the  fibres 
forming  small  cavernou.s  s|>ace9 
(the  iqMicrt  of  Fontanay  These 
little  recesses  commnnicate  with 
a  somewhat  larger  space  in  the 
substance  of  the  sclerotic  close 
to  its  i unction  with  the  cornea.  The  ArtorlM of  U«e choroid  and  Irli*;  tl<.>s.  KToUcb»beeniBo«lljr 
This  IS  the  canal  of  tSchlemrn^  or 

g/nus  cirrttlan'ii  iriiliSy  and  according  to  Sclnvallit'  and  Waldeyer  is  a  lymph-canal, 
but  accordinjg  to  the  more  recent  investigations  of  Leber  is  a  venous  sinus.  The 
anterior  snrnoe  of  the  iris  is  Tariouslj  colored  in  different  individuals,  and  marked 
bj  lines  which  converge  io\s  ard  the  pupil.  The  posterior  surface  is  of  a  deep  purple 
tint,  from  being  covers  1  by  dark  pigment;  it  is  hence  named  wea,  from  its  resem- 
blauce  in  color  to  a  ripe  ^rape. 

SliFiuiiiiro^— The  iris  18  composed  of  the  following  structures : 

1.  In  front  is  a  layer  of  polyhedral  cells  on  a  delicate  hyaline  basement- 
membrane.  Tbi.s  layer  is  continuous  whh  tbo  cpitlidial  layer  of  the  membrane 
of  Dcscemet,  and  in  men  with  dark-colored  irides  the  cells  contain  pigment- 
granules. 

2.  Stroma. — The  Stroma  consists  of  fibres  and  cells.  The  former  are  ma<le  up 
of  fine  delicate  bundles  of  fibrous  tissue,  of  which  some  few  fibres  have  a  circular 
direction  at  the  circumference  of  the  in.s,  but  the  chief  ma.Hs  consi.sts  of  fibres  radi- 
ating toward  the  pupil.  They  Ibrm,  by  their  interlacement,  a  delicate  mesh  in 
vliich  tlie  vessel.s  and  nerves  are  containeil.  Interspersed  between  the  bundles  of 
connective  tissue  are  nuiuerous  branched  cells  with  fine  processes.  Many  of  them 
in  dark  eyes  contain  pigment-granules,  but  in  blue  eyes  and  the  pink  eyes  of 
albinos  they  are  unpigmente<l. 

8.  The  inuaciiliir  Jifirr  i>  iuvtduntarv.  and  consists  of  circular  and  radiating 
fibres.  The  circular  JibrcH  (sphincter  of  the  pupil)  surround  the  margin  of  the 
pupil  on  the  posterior  snrfiioe  of  the  iris  like  a  sphincter,  forming  a  narrow  band 
abont  one-thirtieth  of  an  inch  in  width,  those  near  the  fn  e  margin  being  clasely 
aggregate«l,  thos<*  more  external  somewhat  separated  and  fornii?ig  less  conijdete 
circles.  The  radiating  Jibres  (dilator  of  the  pupil)  converge  from  the  circum- 
ference toward  the  centre,  and  blend  with  the  circular  fibres  near  the  margin  of 
till'  pupil. 

4.  Piifmrnf. — The  situation  of  the  pigment-cells  differs  in  different  irides.  In 
the  variojis  shades  of  blue  eyes  the  only  pigiuent-cells  are  several  layei"s  of  .small 
round  or  polyhedml  cells  filled  with  dark  pigment,  situated  on  the  posterior  suHace 
of  (he  iris  and  continuous  with  the  pigmentary  covering  of  the  ciliary  processes. 
The  color  of  the  eye  in  these  individuals  is  due  to  this  coloring-matter  sli(»wing  more 
or  le.>*s  lhrou<'h  the  te.xture  of  the  iri.s.  In  the  albino  even  this  pigment  is  absent. 
In  the  gray,  brown,  and  black  eye  there  are,  as  mentioned  above,  pigment-grannies 
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to  be  found  in  the  cells  of  the  stroma  and  in  the  epithelial  layer  on  the  front  of  the 
iris,  to  which  the  color  of  the  eye  is  due. 

The  arteries  of  the  iris  are  derived  from  the  lon<^  and  anterior  ciliary  and  from 
the  vessels  of  the  ciliary  processes.  (See  p.  582.) 

The  nerees  of  the  iris  are  derived  from  the  ciliary  branches  of  the  lenticular 
ganglion  and  the  long  ciliary  from  the  iia.sil  branch  of  the  ophthalmic  divisi<in  of 
the  fifth.  After  reaching  the  iris  in  the  manner  described  above  (p.  <>.")4)  they  form 
a  plexus  around  the  attached  margin  of  the  iris;  from  this  are  derived  non-me«lul- 
lated  fil»res  which  terminate  in  the  circular  and  radiating  muscular  fibres.  Their 
exact  mode  of  termination  hjis  not  been  ascertained.  Other  fibres  from  the  plexus 
terminate  in  a  network  on  the  anterior  surface  of  the  iris.  The  fibres  derive<l  from 
the  motor  root  of  the  lenticular  ganglion  (third  nerve)  supply  the  circular  fibres, 
■while  those  derived  from  the  sympathetic  supply  the  radiating  fibres. 

Membrana  PupiUaris. — In  the  foetus  the  pupil  is  closed  by  a  delicate,  trans- 
parent vascular  membrane,  the  membrana  jmpillaris,  which  divides  the  space  into 
which  the  iris  is  suspendtnl  into  two  distinct  chambers.  This  membrane  contains 
numerous  minute  vessels  continued  from  the  margin  of  the  iris  to  those  on  the  front 
part  of  the  capsule  of  the  lens.  These  ves.sels  have  a  looj>ed  arrangement,  con- 
verging towanl  each  other  without  anastomosing.  Between  the  seventh  and  eighth 
month  the  membnme  begins  to  disap)icar  by  its  gradual  absorption  from  the  centre 
toward  the  circumference,  and  at  birth  only  a  few  fragments  remain.  It  is  said  some- 
times to  remain  permanent  and  produce  blindness. 

The  Ciliary  muscle  (Bowman)  consists  of  unstriped  fibres :  it  forms  a  grayi-^h, 
semi-transparent,  circular  band,  about  one-eighth  of  an  inch  broad,  on  the  outer  sur- 
face of  the  fore  part  of  the  choroid.  It  is  thickest  in  front  and  gnulually  becomes 
tliinner  behind.  It  consists  of  two  sets  of  fibres,  radiating  and  circular.  The 
former,  much  the  more  numerous,  arise  at  the  point  of  junction  of  the  coniea  and 
sclerotic,  and.  psi.ssing  backward,  are  attached  to  the  choroid  opposite  to  the  ciliary 
processes.  The  circular  fibres  are  internal  to  the  radiating  ones,  and  to  s<)me 
extent  unconnected  with  them,  and  have  a  circular  course  around  the  insertion  of 
the  iris.  They  are  sometimes  called  the  "ring  muscle"  of  Muller,  and  were  for- 
merly described  as  the  <'iliarv  ligament.  The  Ciliary  muscle  is  admitteil  to  be  the 
chief  agent  in  accommodation — /.  c.  in  adjusting  the  eye  to  the  vision  of  near 

objects.     .Mr.  Bowujan  believe<l  that 
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this  was  effected  by  its  compressing 
the  vitreous  body,  and  so  causing  the 
lens  to  advance;  but  the  view  which 
now  prevails  is  that  the  contraction  of 
the  mu.scle  by  drawing  on  the  ciliary 
processes  relaxes  the  suspensory'  liga- 
ment of  the  lens,  thus  allowing  the 
anterior  surface  of  the  lens  to  become 
more  convex.  The  pupil  is  at  the 
same  time  slightly  contractetl.' 

The  Retina  may  be  exjwsed  by 
carefully  removing  the  choroid  from 
its  external  surface.  It  Ls  a  deli- 
cate nervous  membrane.  u|>on  the 
surface  of  which  the  images  of  ex- 
ternal objects  are  receiveil.  Its 
outer  surface  is  in  contact  with  the 
choroid,  its  inner  surface  with  the 
vitre<jus  body.  Behind  it  is  wn- 
tinuous  with  the  optic  nerve;  it 
gradually  diminishes  in  thickness  from  behind  forward,  and  in  front  extends  nearly 

'  See  ex|tluiinliou  and  liiagnuii  in  Power's  lilu»tr%it\on»  nf  Sunte  of  the  I\tttciput  Dueuta  vf  tht  Ay*", 
p.  590. 


The  Arterin  C«nlraU<<  Retina*,  Yellow  Sp<it,  etc.,  the  anterior 
hair  (if  ilie  eyeball  beiuK  removed  (enlarged). 
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as  fiw  forwanl  as  the  ciliarv  ]i;;ament,  where  it  tcnninatfi*  hy  a  japgc<i  margin,  the 
ora  serrata.  It  i?<  soft  ihhI  si'iiii-tran'jpMn'Df  in  the  fn-sh  state,  hut  soon  hecomes 
doudeil,  u{>aque,  and  ot  a  piukisii  tint,  Exai  tly  in  the  centre  of  the  posterior  part 
of  the  retina,  and  at  a  point  oorresponding  to  the  axis  of  the  eve.  in  wnieh  the  sense 
of  vision  is  most  perfect,  is  a  round,  elevated,  yeUowish  spot,  callod,  after  its  discov- 
erer, the  t/flfoK'  spot  or  limhtM  luteu*  {macula  hitta)  of  Sommerring,  having  a  cen- 
tral (lepressiuQ  at  itt*  tiumniit,  the  fovea  centralis.  The  retina  iu  the  situation  of  the 
fovea  centralis  ia  exceedingly  thin ;  so  mnch  so  that  the  dark  color  of  the  choroid  is 
distinetly  seen  fhroii<:h  it,  so  that  it  presents  more  the  app<>ai-an("e  of  a  fnnuiien,  and 
hence  the  name  "foramen  of  Somroerring  "  at  first  eixaa  to  it.  It  exi^tfi  onlv  in 
man,  the  Quadrumana,  and  some  saurian  reptiles.  Ahoat  one>tenth  of  an  inch  to 
the  inner  side  of  the  yellow  spot  is  the  point  of  entrance  of  the  optic  nerve,  the 
arteria  centralis  retina-  pici  riiiL'  it.s  centre.  This  is  the  only  part  of  the  surface  of 
the  retina  from  whicli  the  ^K>wer  of  vision  is  ahs<>nt. 

Strootnro. — ^The  retina  is  an  exceedingly  complex  structure,  and  when  examined 
micfosoopicalljr  bj  means  of  sections  made  jperpendicularly  to  its  surfiioe  is  found  to 
consist  01  ten  layers,  which  are  named  from  within  outward,  as  follows: 

1.  Memhrana  limitans  interna. 

2.  Fihroits  layer,  consisting  of  nerve-filjrcs. 
8.  Vesicular  layer,  consisting  of  nerve-cells. 

4.  Inner  molecular  or  granumr  layer. 

5.  Inner  nuclear  layer. 

6.  Outer  molecular  or  granular  layw. 

7.  Outer  nuclear  layer. 

8.  Memhrana  limitans  externa. 

9.  Layer  of  rods  and  cones  (Jacob's  membrane). 

10.  i'i;^iiicntarv  layer. 
1.  The  meuibrana  limitans  interna  is  the  most  internal  layer  of  the  retina,  and 
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Vcrticid  Sccti.ui>-      iin-  iiiiniHii  Hctina  (Fie.       half  an  inch  from  the  eiUniin  c  of  U»e  optlr  n<Tve;  Fie. 

til  till-  laitiri  :  I.  layer  of  r'ni"  atKlTOne^  (m/mnn'ir /(ii/t).  Ik>uii<I»;<1  umlcrncath  by  tlic  mc  iiihrnmt  limi- 
ian*  externa :  'J,  t'Xlernul  nuclear  layer ;  3,  outer  uiolvfuUr  layer ;  4,  internal  nuclear  layer :  .'>,  inner  nu>lecu* 
lar  Uycr;  6i,  tajrer  of  Ibe  ganeiioD-ceUs;  7,  eziMnakio  of  optic  flbcw;  8.  iMUtenUGuUr  flbiw  of  MtUter;  9, 
wur  kMuDBieiit  to  the  membhina  llmf  tans  Interna. 

is  in  contact  with  the  hyaloid  membrane  of  the  vitreous  humor.  It  is  derived  from 
Che  supporting  framework  of  the  r^na,  with  whkh  tusue  it  will  be  demaibed. 
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2.  T/n-  fihrnuH  hi>/fr  is  made  up  of  nervo-fihrr?,  tlu'  <liroct  continuation  of  the 
fibres  ot  the  optic  nerve.  Thw  nerve  therefore  passes  through  all  the  other  Ujfers 
of  the  retina,  except  the  one  previotnlj  mentioned,  to  reach  its  destination  in  the 
fibrous  layer.  As  the  nerve  pBSses  through  the  lamina  (  rllnosa  of  thf  sclerotic  coat, 
the  fibres  of  which  it  is  compose'l  lay  asid(>  their  medullary  slu>atlis.  and  an*  mn- 
tinued  onward  through  the  choroid  and  retina  aa  simple  axis-cylinders.  When  the?** 
non«meda1Iated  fibres  reach  the  internal  eur&ee  of  the  retina,  thej  radiate  from  their 
point  of  entrance  over  the  .surface  of  the  retina,  grouped  in  bundles,  and  in  many 
places,  according  to  Miolicl.  amnired  in  plexuses.  The  layer  is  thipke*»t  at  the  optic 
nerve  entrance,  and  giudiially  (liunnishes  in  thickness  towanl  the  ora  serrata. 

5.  The  wHmlar  hnjer  consists  of  a  single  layer  of  large  ganglion-^sells,  except 
in  the  macula  liitca.  wlicrc  tlu-iv  arc  several  layers.  Tlie  rv\\<  are  somewhat  flask- 
shaprd.  tlu  ir  rounded  internal  margin  resting  on  the  preceiiing  layer  and  sending 
off  a  single  process,  which  is  prolonged  into  the  fibrous  layer  and  is  believed  to  be 
continuoos  with  a  nerve-fibre.  From  the  opposite  extremity  of  the  cell  one  or  more 
thicker  processes  extend  into  the  inner  molecular  layer,  where  they  divide  diclmtom- 
ously  and  become  lost  in  its  reticulum,  or,  according  to  some,  pass  through  this  layer 
to  reach  the  inner  nuclear  layer. 

4.  The  mn>  r  mohcular  b^er  consists  of  a  stratum  of  glandulardooking  sub- 
stance, from  which  circumstance  it  i^  sometime"  called  the  "inner  rfmnular"  laver. 
It  is  made  up  of  a  dense  reticulum  of  minute  fibrils,  intermingled  with  the  fine  pro> 
cesses  of  the  ganglion-cells  and  also  processes  derived  from  certain  cells  contained  in 
the  next  layer,  immediately  to  be  described.  No  direct  connection  between  these 
}»ets  of  processes  has  yet  been  dcmnnstrated,  but  it  is  con!<i<lerefl  probable  that  they 
do  communicate,  and  that  there  is  therefore  a  direct  connection  between  the  gau- 
glion-cells  of  the  vesicular  layer  and  the  nuclear  cells  of  the  inner  nuclear  layer. 
Within  the  reetieultim  formed  by  these  fibrils  minute  clear  granules  of  unknown 
nature  are  imbodded. 

6.  Tfie  inner  nuclear  layer  is  tna<le  up  of  nuclear  bodies,  of  which  there  are  three 
different  kinds :  (I)  A  large  number  of  oval  nuclei,  which  are  commonly  regarded 
as  bipolar  nerve-cells,  and  are  much  more  numerous  than  either  of  the  other  kind. 
They  consist  of  a  large  oval  nuclear  body  place<l  vertically  to  the  surface,  contain- 
ing a  distinct  nucleolus :  they  are  surrounded  by  a  small  amount  of  protopia.sm, 
which  is  prolonged  into  two  processes;  one  of  these  passes  inward  into  the  inner 
nii'b'cular  layrr.  is  varicose  in  it]>pcarance.  and.  a-«  stat(>d  above,  is  believe<l  to  be 
continmms  with  the  processes  of  the  ganglion-cells;  the  other  process  |>as.se8  out- 
w^ard  inV)  the  outer  molecular  layer,  and  there  bifurcates.  According  to  some 
observers,  the  divisions  thos  forme<l  communicate  with  the  rod-  and  cone-fibres 
(Mt  rk.1V  ("J)  At  the  innermost  part  of  this  inner  nnclcur  layer  i-;  a  «tratnm  c^f 
cells  which  are  not  branched.  (^)  ISome  few  cells  are  also  found  in  this  layer  con- 
nected with  the  fibres  of  Miiller,  and  will  be  described  with  those  stmeturea. 

0.  The  outer  moheuhxr  layer  is  much  thinner  than  the  inner  molecular  layer, 
but,  like  it,  consists  of  a  dense  net'r  of  minute  fibrils  and  pn^ents  the  <:ime 
granular  appearance.  It  differs,  however,  from  the  inner  molecular  layer  in  con- 
taining branched  stellate  cells,  the  processes  of  which  are  extremely  fine  and 
exhibit  varicasities  like  nerve-fibrils.  They  are  therefore  considered  by  Schnltse 
to  be  gaiiglion  eells. 

7.  The  Outer  Nnekar  Layer. — Like  the  inner  nuvlear  layer,  this  laver  contuinR 
several  strata  of  clear  oval  naclear  bodies;  they  are  of  two' kinds,  voA  on  acconnt 
of  their  being  respectively  c'umei'ted  with  the  rods  and  cones  of  Jacob's  membrane 
are  named  rod-irranules  and  cone-granules.  The  rod-ifrinniUit  are  much  tlie  ninn» 
numerous  and  are  placetl  at  different  levels  throughout  the  layer.  They  pre^el^t  a 
peculiar  cross-striped  appearance,  and  have  prolonged  from  either  extremity  a  fine 
process;  the  outennost  is  conrinunn?  witli  a  sinL'lr  rod  of  Jacob's  nieuibrane :  the 
innermost  passes  inward  toward  the  outer  molecular  layer  and  termniatcs  in  an 
enlarged  extremity,  from  which  are  given  ofi*  a  number  of  minute  fibrils,  which 
enter  the  outer  molecular  Uyer.   In  its  conrae  it  presents  nam«rous  varicoettieB. 
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The  rone-ffranuU*^  fewer  in  nninber  tlmn  the  rod*granulee,  are  placed  clo«e  to  the 
tnembrana  liniitnns  fxterna  nri'l  are  closely  connecte<l  witli  the  cones  of  .Iiicoti's 
membrane.  TLcj  do  uot  urei^eut  anv  crotM-Htriping,  but  eoiiUiin  a  pyrii'urui  uucleus 
whioh  almoet  oompletely  fills  the  cell.  From  their  inner  extremity  a  thick  proceoa 
passes  inward  to  Uie  outer  molecular  la  v*  r.  where,  like  the  processes  of  the  rod-cells, 
it  ti'miinHtes  in  nn  en1;ir<ieTTient  from  wliicli  are  given  o£f  numerous  fine  fibrils^  which 
enter  the  outer  molecular  laver. 

8.  The  Membrana  lAmUaM  Externa. — ^This  la^er,  like  the  membraaa  Umitana 
interna,  is  derived  from  the  fibres  of  liUller,  with  which  structures  it  will  be 
described. 

9.  Jacob's  Membrane  (BiuiUari/  Layer). — The  eleuicnis  which  compose  this 
layer  are  of  two  kinds,  rode  and  eonee^  the  former  being  moch  more  numerous  than 

the  latter.  The  rodx  are  solid,  of  nearly  unifomi  size,  and  arranged  perpendicularly 
to  the  surface.  Each  rod  consists  of  two  portions,  an  outer  and  inner,  which  are 
joined  together  by  a  cement-substance  and  are  of  about  equal  length.  They  dificr 
from  eaoh  other  as  regards  refraction  and  in  their  laluivior  with  coloring  reagents, 
tlie  inner  pnrtioii  hecomitip  stained  by  carmine,  iodine,  etc.,  the  outer  portion 
remaiuiug  unstained.  The  outer  |K>rtion  of  each  rod  is  marked  by  transverse  atrise^ 
smd  is  made  up  of  a  number  of  thin  disks  su- 
perimposeii  on  one  another.  It  also  exhibits 
faint  lonj^itudinal  markings.  Tlie  inner  por- 
tion of  each  rod  at  its  inner  extremity,  where 
it  is  Jdnod  to  the  processes  of  the  rod-gran- 
ules, 18  indistinctly  granular;  at  its  outer  ex- 
tremity it  presents  a  fine  longitudinal  stria- 
tion,  being  composed  of  line,  bright,  highly 
refiBcting  fibrils. 

The  coneg  are  conical  or  flask -shaped,  their 
broad  ends  resting  upon  the  membrana  liini- 
tans  externa,  the  narrow  pointed  extremity 
being  turned  to  the  choroid.  Like  die  rods, 
they  are  made  up  of  two  portions,  outer  and 
inner,  the  outer  portion  being  a  short  conical 
process  which,  like  the  outer  segment  of  the 
rods,  pvssmts  transverse  striae.  The  inner 
portion  resembles  the  inner  portion  of  the  rods 
in  structure,  presenting  an  outer  striated  and 
an  inner  granular  appearance,  but  differs  from 
it  in  sise,  being  bulged  out  laterally  and  pro* 
senting  a  flask  shape. 

10.  The  P^mentary  Layer  or  Tapetum 
Ni^prvm, — ^The  roost  external  layer  of  the 
retina,  formerly  regarded  as  a  part  of  the 
choroid,  consists  of  a  single  layer  of  hexag- 
onal epithelium  cells  loaded  with  pigment- 
granules  (Fig.  21,  p.  50).  In  the  eyes  of 
albinos  the  cells  of  the  pigmentary  layer  are 
present,  but  they  contain  no  coloring  mat- 
ter. In  many  of  the  mammals  also,  as  in  the 
horse  and  many  of  the  Camivora,  there  is  no 
pigment  in  the  cells  of  this  laver.  and  the  ''''i'lK^L^T 4^  l^"""  <;'i<ap"'"'!"V'<-- 
choroid  possesses  a  beautiful  iridescent  lustre, 
which  is  tenue<l  the  tapetum  lucidum. 

Cownectwe-tieeue  Framework  of  the  Retina. 
— Almost  nil  tlu'se  layers  of  the  retina  are 
connected  together  by  a  sort  of  supporting  connective  ti.ssuc,  which  has  lieen  named 
Uie ^bree  of  MUller  or  radiating  Jibres^  from  which  the  membrana  liuiitans  interna 


niiroiis  Inyrr;  r,  volciilBr  layvr:  rl.  inn>  r  mo- 
lecnlitr  Itiycr;  f.  iiiiii  r  iiiicli'iir  In\i  r  .  /.  nutcr 
inoU-cular  layer;  g.  oiiu-r  nucU-eir  Inver;  A. 
ncmtNtaiui  UinfUns  externa ;  i.  Jacob  a  in*m- 
bimn«:     pitnnciitary  layer:  f,  fibre  of  HOIIcr. 
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et  externa  are  derived.  These  fibres  are  found  stretched  between  the  two  limitini; 
layers  ""'as  cohinius  between  a  floor  and  a  ceilinj» "  and  passing  through  all  the  ner- 
vous layers,  except  Jacob'}*  membrane.  They  commence  on  the  inner  surface  of  the 
rettnft  by  a  conical  base,  the  edges  of  the  bases  of  adjoining  fibre*  being:  united, 
and  thus  ffinninii  ;i  boundary-line,  which  is  the  membrnn:i  ]iniit!iri>  inrcnia.  Ar 
they  pass  through  the  various  latere  tbey  present  a  roughness  of  their  .**urlace.  a.s 
if  from  a  number  of  raembranoiw  procewes  abruptly  broKen  off.  By  theae  they  are 
continuous  with  the  reticulum  of  the  inner  and  outer  luoUndar  layer  and  with  a 
sponge-lilce  .stroma  in  which  the  nuclei  of  the  inner  nuclear  layers  are  imbe<lde<l. 
lo  the  inner  nuclear  layer  each  tibre  of  Miiller  presents  a  clear  oval  nucleus,  referred 
to  above,  wbich  is  sometimes  situated  at  the  side  of,  sometimes  altogether  within,  the 
fibre.  In  the  outer  nuclear  layer  the  fibre  breaks  up  into  fine  lamellie,  which  form 
a  fenestrated  or  sponge-like  ti.^sue,  in  winch  the  rod-  and  conf^-frranijle«  nre  rTicl<».-*ed, 
and  at  the  outer  border  of  this  layer  these  lamella  unite  along  a  detinite  line,  form- 
ing the  membraua  limitans  externa. 

Macula  Lutea  and  Fovea  Centralis. — The  structure  of  the  retina  at  the  ydlow 
spot  presents  gome  modifications.  In  the  macula  lutea  (I)  tlio  nerve-fibrp«  are 
wanting  as  a  continuous  layer ;  (2)  the  vesicular  layer  cou.sists  ot  sevenil  strata  of 
oells,  instead  of  a  single  layer ;  (8)  in  Jacob's  membrane  there  are  no  rods,  but 
only  cone.s,  and  these  are  longer  and  narrower  than  in  other  parts ;  and  (4)  in  the 
outer  nuclear  layer  there  are  only  cone-fibres,  which  are  very  loner  nnd  arrange*!  in 
curved  lines.  At  the  fovea  centralis  the  only  paits  which  exi.-*!  are  the  cones  of 
Jacob's  membrane;  the  outer  nuclear  layer.' the  oone>fibres  of  which  are  almost 
horizorital  In  direction;  and  an  exceediii<:iy  tliin  inner  granular  layer.  The  color 
of  the  sp<jt  seems  to  imbue  all  the  layers  except  Jacob's  membrane ;  it  is  of  a  rich 
yellow,  deepest  toward  the  centre,  and  docs  not  ap{>ear  to  coiisbt  of  pigment-cells, 
but  simply  a  staining  of  the  constituent  parts. 

At  the  ora  acrratn  the  layers  of  the  retina  for  tW  mn<r  part  tcrminnto  abruptly, 
and  the  radiating  fibres  of  MUUer*  covered  by  the  pigmentary  layer,  can  be  traced 
forward,  as  the  pars  etHarit^  to  the  iris.  The  fibres  of  Miuler  here  present  the 
appearance  of  columnar  epithelial  cells  arranged  in  a  single  stratum. 

The  nrfrriii  centralin  rcf/K"  \vitli  its  accompanying  vein  pierces  the  optic  nerve 
and  enters  the  globe  of  the  eye  through  the  porus  opticus.  It  immediately  divides 
into  four  or  five  branches,  which  at  first  run  between  the  hyaloid  membraDe  and 
the  nervous  layer  ;  but  they  .noon  enter  the  latter  membnine  and  }>ass  forward)  divid* 
in;:;  di(  ]iotomou.sly.  From  these  branches  a  minute  capillary  plexus  is  given  off 
which  does  not  extend  beyond  the  inner  nuclear  layer. 

Humors  of  the  Etb. 

The  Aqueouid  Humor  completely  fills  the  anterior  and  jxwterior  chambers  of 
the  eyeball.  It  is  small  in  quantity  (scarcely  exceeding,  according  to  Petit,  four 
or  five  grains  in  weight),  has  an  alkaline  reaction,  in  composition  is  little  more  than 
water,  less  than  one-fiftieth  of  its  weight  being  tiolid  matter,  chiefly  chloride  of 

sodium. 

The  anti-rior  rhamher  is  the  space  bounded  in  front  by  tlx-  eomea,  behind  by 
the  front  of  tlir  ii  i-.  Tlic  pnut'  rinr  rlninih.n'  ^-n^i  the  nntnr-  forniri-lv  'jiven  to  a  space 
which  was  beUeved  to  exist  between  the  ins  in  front  and  the  cajjsule  of  the  lens,  its 
suspensory  lig«tmeut,  and  the  ciliary  processes  behind.  It  is  now  known  that  the 
posterior  surface  ^  the  iris  is  in  immediate  contact  with  the  lens  throughout  the 
greater  part  of  it.s  extent.  The  onlv  «pnco  which  remains  to  rcpre<5»»nt  the  posterior 
chamber  is  a  narrow  chink  between  the  peripheral  part  of  the  iris,  the  suspensory 
ligament,  and  the  ciliary  procesKes. 

In  the  a<lult  the.se  two  chambers  communicate  through  the  pupil;  but  in  the 
foetus  in  tbn  ^cvcntli  innnfli.  wlu  n  the  pupil  is  dosed  by  the  membraoa  pufttUaris, 
the  two  chambers  are  quite  separate. 
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Vitreous  Body. 

The  Vitreoiis  Body  forms  about  four-tifths  of  the  entire  globe.  It  fills  the  con- 
cavity of  the  retina,  and  i.s  hollowed  in  front  for  the  reception  of  the  lens  and  its 
CBpt«ule.  It  perfectly  transparent,  of  the  comistenee  of  thin  jdlv,  and  con.sists 
of  ari  albuminous  fluid  enclo!«ed  iri  a  ddii  atp  tmn«]t:ircnt  iTiembnine,  \\u-  lii/nlniil. 
This  membrane  invests  the  outer  surface  of  the  vitreous  body  ;  it  is  intimately  con- 
nected in  front  witli  the  sospenKtry  ligament  of  the  lens,  aad  is  continued  into  the 
back  part  of  the  capeule  of  the  lens.  It  has  been  supposed  by  Hannover  that  from 
its  inner  surfarc  niimemn;:  tliin  lanipllnp  are  prolnngp»l  inward  in  a  radiating  manner, 
forming  spacer  in  which  the  tiuid  is  contained,  in  the  adult  these  lamellse  cannot 
be  detected  even  after  careful  micnwcopic  examination,  but  in  the  foetus  a  peculiar 
fibrous  testnre  pervades  the  mass,  the  fibres  joining  at  numerous  points  and  pre- 
senting minute  nurlenr  granules  at  their  point  of  innrtion.  In  the  centre  of  the 
vitreou.s  humor,  runnmg  from  the  p«^ition  of  the  entrance  of  the  optic  nerve  on  the 
retina  to  the  posterior  surfkoe  of  the  lens,  is  a  cans]  filled  with  fluid  and  lined  by  a 
prolongation  of  tin-  li yaloid  membrane.  This  is  the  cnnnl  of  Stilltn(f.  It  must  not 
He  confounded  with  the  canal  in  the  cinbn-fmic  vitreous  humor  which  conveys  the 
Uiiiiutc  artery  from  the  central  jii  tery  of  the  retina  to  the  back  of  the  lens.  The 
fluid  from  the  vitreous  body  resembles  nearly  pure  water;  it  contains,  however,  some 
salts  and  a  little  albumen. 

The  hyaloid  membrane  encloses  the  whole  of  the  vitreous  humor  except  its  ante- 
rior surface,  which  is  hollowed  out  for  the  reception  of  the  lens ;  it  pjis.ses  from  the 
margin  of  this  snrliuse  to  the  margin  of  the  lens,  forming  the  suspenaory  ligament. 
It  is  a  delicjite  stnicfnreleps  inpnihmne,  except  v.  Iirrr  i'  f'Mrms  the  pusprnsnrv  liga- 
ment, where  it  contains  longitudinal  elastic  fibres,  immediately  beneath  the  hyaloid 
membrane  are  found  smal^  granular  nucleated  edit  which  are  said  to  be  pwmessed 
of  amoeboid  movements. 

Tn  x\\c  fninn  the  centre  of  the  vitreou<  humor  pre>»ents  a  tubular  l  anal.  tlimuudi 
which  a  minute  artery  passes  along  the  vitreous  body  to  the  capsule  of  the  lens,  in 
the  adfOt  no  vessek  ^b!^te  its  iubstance,  ao  that^its  nutrition  must  be  earned  on 
by  the  vessels  of  the  retina  and  ciliary  processes  situated  upon  its  exterior. 

ObTSTAUJNB  LbNS  AMD  ITS  OaPBOLB. 

[Dili'i Unit. — AffiT  ili<s('<  tjnp  awav  tlif  atiff  rior  half  of  the  8cl«rotie  and  the  cornea  of  the 
btill'ti'k  i^  nsv,  At*  dirwKHi  on  p.  tfn' t  ;m;il  ui'  I'ttit  can  be  opened  by  a  hook  and  a  slender 
ln  nt  proW  inwTted  into  it.  If  the  ciiii^ul"'  en  the  anterior  furface  of  the  lens  be  torn  uoroH« 
by  a  hook  or  ilivided  by  a  knife,  and  the  leas  b«  g)tot\y  presaed  out,  the  edge  of  the  capsule  can 
be  seised  by  a  pair  of  Forceps.] 

The  crystalline  lens,  enclosed  in  its  capsule,  b  situateii  iromeiliately  behind  the 
pupil,  in  front  of  the  vitreous  body,  and  surrounded  by  the  ciliary  processes,  which 
slightly  overlap  its  margin. 

The  rapgulc  of  the  len$  is  a  transparent,  highly  elastic,  and  brittle  membrane 
which  closely  surrounds  the  lens.  It  r(»ts  behind  in  a  depression  in  tiie  fore  part 
of  the  vitreous  body ;  in  front  it  is  in  contact  with  the  free  border  of  the  iris  [henee 
the  ease  with  which  adhesions  form  in  iritis],  this  latter  rece<ling  from  it  at  tfie  cir- 
cumference, thus  forming  the  posterior  cbamber  of  the  eye ;  and  it  is  retained  in  its 
position  chietiy  by  the  suspensory  ligament  of  the  lens.  The  cap.sule  is  much  thicker 
in  front  than  behind,  stnictnreless  in  texture,  and  when  ruptured  the  edges  roll  up 
with  flie  outer  ^Mlrface  innennoot.  like  \}\v  fla>tic  l:uiiiiia  nf  tlie  coniea.  The  nnTe- 
rior  surface  of  the  lens  is  connecte<l  to  the  inner  surface  of  tlie  capsule  l>y  a  single 
layer  of  transparent,  polygonal,  nucleated  celts.  At  the  circumference  of  the  lens 
these  cells  undergo  a  change  in  form  :  they  become  elongated,  and  Babucin  states 

that  he  enn  trarf  flie  gradual  transition  of  the  cells  into  proper  lens-fihres.  with 
which  they  are  directly  continuous.  There  is  no  epithelium  on  the  posterior  surface. 
In  the  fflettts  a  small  branch  from  the  arteria  centralis  retime  runs  forward,  is 
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fclrcady  mentioned,  through  the  vitreous  humor  to  the  |>ostorinr  part  of  the  capsule 
of  the  lens,  where  its  branches  radiate  and  t'orui  a  plexiioriu  m-iwork  which  cuvers 
its  amrfiwe,  and  they  are  continuoiie  roiuid  the  margin  of  the  capsule  with  the  venek 
of  the  pupillary  manbraae  and  with  those  of  the  iria.  la  the  adult  no  veaaeU  eater 

its  substance. 

The  lens  is  a  transparent  double-convex  bo<iy,  the  convexity  being  greater  on 
the  posterior  than  on  the  anterior  aorfiioe.    It  measures  about  a  third  of  an  inch 

in  the  transverse  diameter  and  ahnut  (Hie-foiirth  in  the  aii- 
Fio^^38^  tcro-posterior.  It  consists  of  concentric  layers,  of  which  the 

external  in  the  fresh  state  are  soft  and  easily  detached;  those 
beneath  are  firmer,  the  central  ones  forming  a  hardene<l  nu- 
cleus. Tiiese  laminae  art'  licst  demonstrated  l>y  lioilin;.'  or 
immersion  in  alcohol.  The  same  reagents  demonstrate  tltat 
the  lens  oonsists  of  three  triangular  segmoits,  the  sharp 
edges  of  which  are  direete<l  toward  the  oentre,  the  bases 
toward  the  circumference.  The  lamina^  consist  of  minule 
parallel  fibres  which  are  hexagonal  pri.sms,  the  edges  b^ 
«M  ciytiiuuira  Una.  baid-  ing  deutated,  and  the  dentations  fitting  accurate^  into 
Mj^^uid  divMed  <w-  ^jth^r .  tjieir  breadth  is  about        of  an  inch.  They 

run  from  the  sutures  or  lines  of  junction  of  tlie  triangular 
segments  on  the  one  surfiice  to  the  periphery  of  tlic  len.s,  and,  curving  round  itd 
margin,  they  terminate  at  the  line  of  junction  of  the  segments  on  the  other.  No 
fibres  pass  firom  }X)le  to  pole,  but  they  are  arranged  in  such  a  way  that  fibres  whii  h 
commence  near  the  pole  on  the  one  aspect  of  the  h?ns — that  is  to  sny.  near  the  apex 
of  the  triangular  segment — teriuinaie  near  the  |)eripheral  extremity  of  the  plane  on 
the  other ;  that  is  to  say,  near  the  base  of  the  triangular  segment,  and  rice  ver^d. 
The  fibres  of  the  outer  layers  of  the  lens  eaeh  contain  a  nucleus  which  toir»'ther  form 
a  laver  (nuclear  layer)  on  the  surface  of  the  len.s,  mo.st  ilistinct  toward  its  cin  iiiu- 
ference.  The  meridians,  or  lines  of  junction  of  the  three  segments,  are  coiii|Kisetl 
of  an  amorphous  granular  substance  which  sometinK-s  becomes  opaque,  when  the 
lines  are  seen  forming:  a  distinct  star  mi  the  lens.  The  lines  on  one  SUrCue  do  HOC 
lie  immediately  opposite  those  on  the  other,  but  are  intermediate. 
The  change*  produced  m  the  Urn  by  aye  are  the  following : 
In  the  f^vtuM  Its  form  is  nearly  spherical,  its  color  of  a  sUghtlv  reddish  tint:  it  is 
not  perfectly  transparent,  and  is  so  soft  as  to  break  down  readily  on  the  slightest 
pressure. 

In  the  adidt  the  posterior  snrfiuw  is  more  oodtcz  than  the  anteriiMr ;  it  is  eolor- 

kss,  transparent,  and  firm  in  texture. 

In  ohi  fujc  it  becomes  flattened  on  both  surilftoes,  slightly  opaque,  of  an  amber 
tint,  and  increases  in  density. 

The  wupeMory  Ugamet^  of  the  Um  is  a  thin,  transparent,  membranous  stmctore 

placed  between  the  vitreous  body  and  the  ciliary  processes  of  the  choroid  :  it  con- 
nects  the  atiterior  margin  of  the  vitreous  hmnor  with  the  anterior  surface  of  the  lens 
near  its  circumference.  It  assists  in  retaining  the  lens  in  position.  Its  outer  sur- 
foce  presents  a  number  of  folds  or  plaitings  in  which  the  corresponding  folds  of  the 
ciliary  processes  are  received.  These  plaitings  are  arranged  round  the  lens  in  a  radi- 
ating form,  and  are  stained  by  the  pigment  of  the  ciliary  proces.se8.  It  is  a  part  of 
the  hyaloid  membrane,  which,  as  described  above,  is  continued  forward  to  the  ante- 
rior part  of  the  margin  of  the  lens.  It  is  covere<l  on  it.s  out(>r  surface  by  the  pars 
ciliaris.  or  connective-tissue  framework  of  the  retina,  proloni:e<l  f<)rwar<l  from  the 
ora  serrata.  That  portion  of  this  membrane  which  intervenes  between  the  ciliary 
proces.ses  and  the  capsule  of  the  lens  forms  part  of  the  boundary  of  the  posterior 
chamber  of  the  eye.  The  |K»sterior  surface  of  this  layer  is  turneil  toward  tne  vitre- 
ous humor.  I>eing  separated  from  it  at  the  ciroumferenoe  of  the  lens  by  a  space  called 
the  canal  of  Petit. 

The  eaml  of  Petit  is  about  one>tenth  of  an  -  inch  wide.  It  is  bounded  in  finnt 
by  the  suspensory  liganient;  behind  by  the  vitreous  humor,  ita  base  being  formed 
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by  the  capsale  of  the  lens.  When  inflated  with  air  it  is  sacculated  at  intervalSi 
owins  to  the  foldings  on  it^i  anterior  surface. 

Tne  vewh  of  the  globe  of  the  eye  9Xt  the  short,  loDg,  and  anterior  ciliary  arteries 
and  the  arteria  centralis  retinie. 

The  $hort  n'ft'rrijf  ariirlrsn  pivn^»^  the  back  part  of  the  sflerotic,  nroitrifl  the 
entrance  of  the  optic  nerve,  and  divide  into  branches  which  run  parallel  with  the 
axis  of  the  ejebaJl :  thej  vn  distrihiited  to  the  inner  layer  of  the  choroid  and  to 
the  dliary  processes. 

The  hnrj  nh'nry  arteries,  two  in  nnmhpr.  pierce  the  back  part  of  the  sclerotic 
and  run  forward,  between  that  meiiibrane  and  the  choroid,  to  the  Ciliary  muscle, 
where  thej  each  divide  into  an  upper  and  lower  branch;  these  anastoniose  and 
form  a  vaaenlar  circle  round  the  outer  circumference  of  the  iris;  from  this  circle 
Tu-Hiirlu's  are  given  off,  which  tmito  near  the  tii:irrrin  of  the  pnpil  in  n  :<iii;iller  vas- 
cular Circle.    These  branches  in  ilieir  course  suptily  the  muscular  structure. 

The  anterior  aUary  arter^,  five  or  six  in  namDer,  are  branches  of  the  muscu- 
lar an«l  lachrymal  branchc?  of  tlie  ophthalmic.  They  pierce  the  eyeball  at  the 
anterior  part  of  the  sclerotic,  immediately  behind  the  mar^rin  ot  the  cornea,  and 
are  distributed  to  the  ciliary  processes,  some  branches  joiuuig  tiie  great  vascular 
circle  of  the  iris. 

The  iirft  riu  (•<  fttrallH  rrtrn'r  has  Ix^'n  already  (1escrlhc<l. 

The  vetM,  usually  four  in  number,  are  formed  mainly  by  branches  from  the  sur- 
face of  the  choroid.  They  perforate  the  sclerotic  mi<lway  between  the  cornea  and 
the  optic  nerve  and  end  in  the  ophthalmic  vein. 

The  7h-7')'t'it  of  till-  <  i/i'ball  are  the  o|>(ic,  tlie  ImiL'  ciliary  nerves  from  the  nasal 
branch  of  the  ophthalmic,  and  the  short  aliary  nerves  from  the  ciliary  gaugiiou. 

Ap-'endages  of  tkk  Eye. 

The  appendages  of  the  eve  {tutamina  oculi)  include  the  eychnAvs,  the  eyelids, 
the  oonjanctiva,  and  the  lachrymal  apparatus — viz.  the  lachrymal  glund,  the  lad)> 
lymal  sac,  and  the  nasal  duct. 

The  Eyebrows  {supfm'h'a)  nro  two  arched  eminences  of  intep^timcnt  which  sur- 
mount the  upper  circumference  of  the  orbit  on  each  side  and  support  numerous  i^hort, 
Ihick  hairs  directed  oblicjuely  on  the  surface.  In  structure  the  eyebrows  consist  of 
thickened  integument  connecteil  beneath  with  the  Orbicularis  palpebrarum,  Corruga- 
tor  supercilii,  and  Occipito-frontalis  muscles.  These  muscles  serve  by  their  action  on 
this  part  to  control  to  a  certain  extent  the  amount  of  light  admitted  into  the  eye. 

TheByelids  {palpebra>)  are  two  thin,  movable  folds  placed  in  front  of  the  eye, 
protecting  it  from  injury  hy  their  closure.  'I'lio  upper  lid  is  the  hn-frer  an«l  the  more 
movable  of  the  two,  and  is  furnished  with  a  separate  elevator  muscle,  the  Levator 
palpebrce  superwrin.  When  the  eyelids  are  opened  an  elliptical  space  (fsgura  pal' 
pwrarum)  Ih  left  between  their  mar<.Mns,  the  angles  of  which  correspond  to  the 
junction  of  the  upper  and  lower  lids,  and  are  called  canthi. 

The  otUer  caiUJim  is  more  acute  than  the  inner,  and  the  lids  here  lie  in  dosa 
contact  with  the  globe;  bnt  the  inner  eanthu*  is  prolonged  for  a  short  distance 
inward  toward  the  n<i9e,  and  the  two  lids  are  scparattd  liy  a  trUngiilar  spaee,  the 
htctis  lachrymalits.  At  the  commencfnient  of  the  laeus  hicliryninlis.  on  the  margin 
of  either  eyelid,  is  a  small  conical  elevation,  the  lachrymal  papilla,  or  tubercle,  the 
ape.x  of  whidk  is  fnerced  by  a  small  orifice,  the  piineium  laehrymale^  the  commence- 
ment of  the  lachrymal  canal. 

Strittt'rk  or  THK  Kyfi.tt>.<. — The  eyelids  arc  oompoaed  of  the  following  struc- 
tures, taken  in  their  order  from  without  inwani : 

Integument,  areolar  tissue,  fibres  of  the  Orbicularis  muscle,  tarsal  cartilage  and 
its  ligament.  Meibomian  glands,  and  conjunctiva.  The  upper  lid  has,  in  andition, 
the  aponeurosis  of  the  Levator  jialpchnr. 

The  inti-yumeni     exiremely  thin,  uud  cuiiliuuuus  ul  the  margin  of  the  lids  with 

the  oonjanctiva. 
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The  ftifhriifani'ouit  nrmhtr  fixHue  is  very  lax  and  delicate,  Baldom  ooDtaiiui  luij  fiitt^ 
aud  is  extremely'  liable  to  serous  iufiltration. 

The  of  the  Orhievdmii  mitteU,  where  they  oorer  the  palpebrae,  are  thin, 
pale  ill  i-olor.  all  !  possess  an  invoimitaiy  action. 

The  tarxti/  lutitihiiji'g  are  two  tliiii  elonpiteil  jHates  of  dense  eonneetive  tissue,' 
about  an  iiu-h  in  length.  They  are  placed  one  in  each  lid,  contributing  to  their 
fbrm  and  support. 

The  suju'n'or.  the  larger,  is  of  asemiliinar  form,  about  one-third  of  an  inch  in 
breadth  at  the  centre,  and  becominfr  praduallv  narrowed  at  eaeli  extreinitv.  Into 
the  anterior  Hurfacu  of  this  cartilage  the  aponeurosis  of  the  Levator  palpebnc  is 
attadied. 

The  inferior  tarsal  cartilage,  the  smaller,  is  thinner  and  of  an  elliptical  fonn. 

The  free  or  ciliuri/  inttri/t'n  of  the  cartilages  is  tliiek  and  presi  nts  a  |»ei  fectlT 
straight  edge.  The  attached  or  orbital  margin  is  connected  to  the  circumference  of 
the  orbit  by  the  fibrous  membrane  of  the  lids.  The  outer  angle  of  each  cartilage  ia 
attached  to  the  malar  bone  by  the  external  palpebral  or  tarsal  ligament.  The  inner 
angles  of  the  two  cartilages  terminate  at  the  commencement  of  the  lac  us  lachrymalia» 
being  fixed  to  the  margins  of  the  orbit  by  the  tendo  oculi. 

The  tarsal  liijament  or  Jibrous  membrane  of  the  liih  is  a  layer  of  fibrous*  mem- 
brane beneatli  the  Orliieularis,  attached  externally  to  flic  iii.iri:in  of  the  orbit,  and 
internally  it  passes  over  the  anterior  surface  of  the  tarsal  cartilage  aud  is  attached 
to  ita  free  maiigin.  It  is  thiekest  and  densest  at  the  outer  part  of  the  orbit.  This 
membrane  serves  to  support  the  ^^ds  and  retain  the  tarsal  cartilages  in  their 
position. 

The  Meibomian  glands  (Fig.  are  situated  upon  the  inner  surface  of  the 
erelids,  between  the  tarsal  cartilages  and  conjunctiva,  and  may  be  distinctly  seen 
tnrough  the  mucous  membrane  on  everting  the  eyelids,  presenting  the  appearance 

of  parallel  strings  of  pearls.  They  are  ab<mt  thirty  in  number  in  the  upper  carti- 
lage, and  somewhat  fewer  in  the  lower.    They  are  imbedded  in  grooves  in  tlie  inner 

snrface  of  the  cartilages,  and 
CMn(-]>ond  in  Icnjith  with 
the  brcadtli  of  each  carti- 
lage ;  they  are  consequently 
longer  in  the  upper  than  in 
the  lower  eyelitl.  Their 
ducts  open  on  the  frtM^  mar- 
gin of  the  lids  by  minute 
foramina  which  correspond 
in  number  to  the  follicles. 
These  glands  are  a  variety 
of  the  cutaneous  sebaceous 
glands,  each  consisting  of  a 
single  straiirht  tube  or  fnlH- 
cle  having  a  ca^cal  tenuina- 
tion,  into  which  open  a  num- 
ber of  small  secondary  folli- 
cles.    The  tubes  consist  of 

The  MelbomlMi  GUnds.  «tc.,  wen  ttma  the  Inner  turfitce  of  the  eyeUda.  basement  mem brane  covered 

by  a  layer  of  scaly  epitb^ 

lium;  the  .secondary  follicles  are  lined  by  a  layer  of  polyhedral  cells  continnoos 
with  the  cells  of  the  tube.  The  retnainder  of  the  follicle  is  filleil  witb  largo  polv- 
hetlral  cells  charged  with  fat.  They  are  thus  identical  in  structure  with  the  seba- 
ceous glands.  The  peculiar  parallel  arrangement  of  these  glands  side  by  side  forma 
a  smooth  layer  adapted  to  the  surfa<>e  of  the  globe,  over  which  they  eonstandy  glidei. 
The  U.SC  of  their  secretion  is  to  prevent  adhesion  of  the  liils. 

'  Becent  otMerrntiom  have  piofed  thai  the  wxcalled  '*tarMl  cartiltiges"  do  not  cuntain  any  oucif 
li^e^Us  and  that  the  name  is  a  nbiHiBier. 
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The  eyela*he»  (eiUaS  are  attadied  to  the  free  edges  of  the  eyelids ;  thej  are 
short,  thick,  curved  hairs  ammged  in  a  double  or  triple  row  at  the  margin  of  the 

lirj?:  thone  of  the  upper  lid,  more  rmmeroitH  imd  longer  than  the  lower,  curve 
upward ;  thu^e  of  the  lower  lid  curve  downward,  m  that  they  do  uot  interlace  in 
elosing  the  lids. 

The  CoAjiinctiva  is  the  mucous  membrane  uf  the  eye.  It  lines  the  inner  sttr> 
face  of  the  eyelids  and  is  reflected  over  the  fore  part  of  the  sclerotic  and  cornea. 
In  each  of  thei»e  situations  ixa  stmctiire  prei<ent8  some  peculiarities. 

The  palpdral  portion  of  the  eot^netwa  is  thick,  opaque,  highly  vascular,  and 
O0vere<i  with  numerous  papilliv,  whicli  in  the  disease  called  granular  Ikh  become 
greatly  hypertrophied.  At  the  margin  of  tho  lirl'<  it  becoTiie«  cnntinunu'  vifh  the 
liniug  membrane  of  the  ducts  of  the  Meibomian  glands,  and  through  the  laclirymal 
canals  with  the  lining  membrane  of  the  lachrymal  sac  and  nasal  duct.  At  the  outer 
angle  of  the  upper  lid  it  nmy  be  traced  along  the  lachry  mal  ducts  into  the  lachrymal 
gland,  and  at  the  inner  angle  of  the  eye  it  forms  a  semilunar  fold,  the  vlica  st  niilu- 
naru.  The  folds  formed  by  the  reflection  of  the  conjuncti\  ;i  IVom  the  lids  on  to 
the  eye  are  called  the  wperior  and  inferior  paljtehral  folds,  the  former  being  the 
drcpcr  of  tlu-  two.  Upon  the  $clen>tic  the  conjunctiva  is  loosely  cfmnrrfrd  to  tho 
globe:  \t  becomes  thinner,  loses  its  papillary  structure,  is  transparent,  and  only 
sliglitly  vascular  in  health.  Upon  the  eomea  the  conjunctiva  consists  only  of  cpi- 
theliiiiH.  constituting  the  anterior  layer  of  the  cornea  (conjunctival  epithelium) 
already  descrilit^'d.  (Stt-  ji.  807.)  The  deeper  parts  of  tho  piilprlmil  CNiMjuru  fivn  pre- 
aeut,  aocordiug  to  iicnie,  a  considerable  proportion  of  lymphoid  tissue.  Lym^hatict 
arise  in  the  coiynnctiva  in  a  delicate  tone  around  the  cornea,  from  which  the  vessels 
run  to  the  ocular  conjunctiva. 

At  the  point  of  n  fUcfi  ii  of  the  conjunctiva  from  the  lid  on  to  tho  ^doTu  of  tlio 
eye,  termed  the  fornu  ccnjunctivctf  we  a  number  of  mucous  glands  which  are  much 
convoluted.  They  are  chieflv  found  in  the  nj^ier  lid.  Ot^er  glands,  analogous  to 
lymphoid  follicles  and  called  by  H^e  trachoma  glands"  arc  found  in  the  con- 
junctiva, and.  according  to  Stromeyer,  are  chiefly  situated  near  the  inner  canthus 
of  the  eye.  They  were  first  described  by  Brush,  in  his  description  of  Pcyer's 
patches  of  the  small  intestines^  as  identical  structures  existing  in  the  under  eyelid 
of  the  ox." 

The  nerves  in  the  conjunctiva  nro  numerous  and  fonu  rich  plexuses.  Accord- 
ing to  Krausc,  they  terminate  iu  a  peculiar  form  of  tactile  coi  j)u:^cle  which  he  terms 
♦'terminal  bulb." 

The  carnnmla  laehr'/ni'ih'!*  is  a  small,  reddish.  conii  al->liaptd  }»ody  situated  at 
the  inner  canthus  of  the  eye  and  filling  up  the  small  triangular  space  in  this  situa- 
tion, the  larus  lachrynialis.  It  consists  of  a  cluster  of  follicles  similar  in  structure 
to  the  Meibomian,  covered  with  muoous  membrane,  and  is  the  source  of  the  whitish 
secretion  which  constantlv  collects  at  the  inner  anj_dc  of  tlu>  rye.  A  few  .slt  nd*  r 
hairs  are  attached  to  its  surface.  Uu  the  outer  side  of  the  caruncula  is  a  slight 
semilunar  fold  of  mucous  membrane,  the  concavity  of  which  is  directed  toward  the 
eomea;  it  is  called  the }>^'r>i  s, mifunaris.  Muller  found  .smooth  musculut  i  s  in 
this  fold,  and  in  some  of  the  domestic-  animals  a  thin  plate  of  cartiluirc  has  cu 
discovered.  This  structure  is  considered  to  be  the  rudiment  of  the  third  eyelid  in 
birds,  the  men^rana  nietitan*, 

Lachrtmaii  Apparatus  (Fig.  540). 

The  lachiyma]  apparatus  consists  of  the  hMshrymal  gland,  which  secretes  the 

tears,  and  its  excretory  duct.s,  which  convey  the  fluid  to  the  surface  of  the  eye. 
This  fluid  is  carried  away  by  the  lachrymal  canals  into  the  lachrymal  sac  and  along 
the  nasal  duct  into  the  cavity  of  the  nose. 

The  Lachrymal  Gland  is  lodged  in  a  depression  at  the  outer  angle  of  the  orbit, 
on  the  inner  side  of  the  external  angular  process  of  the  frontal  bone.  It  is  of  an 
oval  form,  about  the  size  and  shape  of  an  almond.    Its  upper  convex  surface  is  in 
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contact  with  the  periosteum  of  the  orbit,  to  which  it  is  connected  bj  a  few  fibrous 

baada.   Its  onder  eoncave  surface  rests 
Fto.  640.  upon  the  convexity  of  the  eyeball  and 

upon  the  Superior  and  Extemii!  r«cti 
mubcles.  Its  vessels  and  nerves  enter  it3 
posterior  border*  whilst  its  anterior  ntar- 
gin  is  closely  adherent  to  the  back  part 
of  the  upper  eyelid,  and  is  covered  on  iu 
inner  surface  Ly  a  retlectiou  of  the  uou- 
junctiva.  The  fore  part  of  tbe  gland  is 
separated  from  the  rest  by  a  filirotis  ?.f'p- 
tum  ;  hence  it  is  sometimes  describeii  as 
a  separate  lobe,  called  the  palpebral  por* 
thn  of  the  gkmd  (aeee$tiort/  ylana  of 
Rimenmliller).  In  structure  and  general 
appearance  the  laehrynnil  resembles  the 
salivary  glands  (p.  852).  The  histolog* 
ical  ebaracters  are  those  of  ui  albumin- 
0U8  gland.  In  the  recent  state  the  (  tils 
nre  !*o  crowded  with  «rr:inules  that  their 
The  Lachrymal  Apiieratu*.  rigbt  side.  limits  caij  hardly  be  dehned.    They  con- 

tain an  oval  nucleus  and  the  cdl-pfot<H' 
plasm  is  finely  fibrillated.  Its  duct,s,  about  seven  in  number,  run  obli«juely  beneath 
the  raucous  membrane  for  a  short  distance,  and,  separating  from  each  otlier,  op»»n  by 
a  series  of  minute  orifices  on  the  upper  and  outer  half  of  the  conjunctiva,  near  \t& 
reflection  on  to  the  globe.  These  orifices  are  arranged  in  a  row,  so  as  to  disperae 
ihe  secretion  over  the  surface  of  the  membrane. 

The  Latdirymal  Canals  commence  at  the  minute  orifices,  puncta  lachrtfnmlia, 
seen  on  the  margin  of  the  li<ls  at  the  outer  extremity  of  the  lacus  lachrymalLs, 
They  commence  on  the  summit  of  a  slightly  elevated  papilla,  the  papilla  MdrAry- 
niali'^,  and  lead  into  minute  canala,  the  camlicuH,  which  proceed  inward  to  termi- 
nate in  the  Inchrymal  sac.  The  fupprior  canal,  the  smaller  and  shorter  of  the  two, 
at  first  ascends,  and  then  bends  at  an  acute  angle,  and  passes  inward  and  downward 
to  the  lachrymal  sac.  The  intferwr  canal  at  first  descends,  and  then*  abmptly 
changing  its  course,  passes  almost  horizontally  inward.  They  are  dense  and  elastic 
in  stnieture  and  somewhat  dilated  nt  their  angle.  [A  fine  probe  ^ould  be  passed 
into  them  to  appreciate  their  length  and  direction.] 

The  Ladhiyinal  Sac  is  the  upper  dilated  extremity  of  the  nasal  duct,  and  u 
lodged  in  a  deep  groove  formed  by  the  lachrymal  bone  and  nasal  process  of  the 
superior  maxillary.  It  is  oval  in  form,  its  tipper  extremity  being  closed  in  and 
rounded,  whilst  below  it  is  continued  into  the  nasal  duct.  It  is  covered  by  a 
fibrous  expansion  derived  from  the  tendo  oculi,  ftnd  on  the  inner  side  it  is  crossed 
by  the  Tensor  tarsi  niust  lc  [or  muscle  of  Horner,  p.  371],  which  is  attached  to  the 
ridgf'  on  the  lachrymal  bone.  In  strncfnre  it  consists  of  a  fibrous  elastic  coat  lined 
internally  by  mucous  membrane,  the  latter  being  continuous  through  the  canaliculi 
with  the  mucous  lining  of  the  conjunctiva,  and  through  the  nasal  duct  with  tiie 
pituitary  membrane  of  the  nose. 

Thf!  Na«al  Duct  is  a  nuMiibranons  canal  abmit  threc-<|iiarters  of  an  inch  in 
length  which  extends  from  the  lower  part  of  the  lachrymal  sac  to  tbe  inferior 
meatus  of  the  nose,  where  it  terminates  by  a  somewhat  expanded  orifice,  provided 
with  an  imperfect  valve,  the  valre  of  r,  formed  by  the  mucous  membnuie.  It 
is  contains!  in  an  os.<<tH>us  canal  formal  iiv  ilie  superior  maxillarv.  tJie  iaclu  vmal, 
aiid  the  inferior  turbinated  bones,  is  narrower  in  tiie  middle  than  at  each  extrem- 
ity, and  takes  a  direction  downward,  backward,  and  a  little  outward.  Tt  is  fined 
by  mucous  membnine.  which  is  continuous  below  with  the  pituitJtrv  lining  of  the 
no«p.  In  the  cnnalictili  thiw  membrane  is  provided  with  M-nlv  epitlieliiuii.  liut 
the  lachrymal  sac  and  nasal  duct  the  epithelium  is  ciliated,  as  m  the  nose. 
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The  organ  of  h^nrin<r  is  divisible  into  three  parte:  the  external  ear,  the  middle 
ear  or  t^'oipanuui,  and  the  internal  ear  or  lultvrinth. 

The  Bxtomal  Bar  conmsts  of  an  expanded  portion  named  fmna  or  amieU,  and 
the  auditory  canal,  or  m>  >iiiiH.  The  former  server  to  collect  the  vibrations  of  theurby 
which  soiiiiil  is  pro(luce<l.  and  the  latter  conducts  those  vibrations  tn  tlic  t vinyiuiiutn. 

The  Pinna  or  Auricle  (Fig.  £»41)  is  formetl  by  a  layer  of  yellow  libro-cartilage 
eoTered  with  integument,  and  connected  to  the  eommenoement  of  the  anditoiy 
eaaal:  it  is  of  an  ovoid  form,  its  Mirface  uneven,  with 
its  larger  end  directed  upward.  Its  outer  surface  is 
irregularly  concave,  directed  slightly  forward,  and  pre- 
tents  nnmerona  emineneee  and  wsinreerions  which  reeolt 
from  the  foldings  of  its  fibro-cartilaginous  element.  To 
eacli  (if  tliesc  names  have  been  assijrned.  Thus  the 
external  prominent  rim  of  the  auricle  is  called  the 
heHx.  Anotbor  cnrved  prominence  paralld  with,  and 
in  front  of,  the  h^x  is  called  the  antihelir  ;  this  bifur- 
cates above,  so  as  to  enclose  a  trianfrular  depression,  the 
fo9%a  of  the  antilieiix.  The  narrow  curved  depression 
between  the  helix  and  antihelix  is  caUed  the  jona  of 
the  helix  (  fonsa  nmommoltt  <  >r  i<<  iiphoidea);  die  anti- 
heli-x  describes  a  curve  round  a  dcti»,  capacious  cavity, 
the  concha,  which  is  partially  divided  into  two  parts 
bj  the  eommenoement  of  the  hdix.  In  front  of  the 
concha  and  projecting  backward  over  the  nu  atus  is  a 
small  pointed  eminence,  the  tratjm,  so  called  from  its 
being  generally  covered  on  its  under  surface  with  a  tufl 
of  hair  resembling  a  goat's  beard.    Opposite  the  tragus, 

and  separated  from  it  by  a  deep  notch  (incixura  inter-   

tr(t;/tr(i),  is  a  small  tubercle,  the  antitraffus.    iJelow  this 

is  the  lobule,  composed  of  tou^h  areolar  and  adipose  tissue,  wanting  the  iirmness  and 
elasticity  of  the  rest  of  the  pinna. 

StmcUire  of  the  Pixma. — The  pinna  is  com}>osed  of  a  thin  plate  of  yellow 
fibro-cartila^p  covered  with  integum^t  and  connected  to  the  surrounding  parts  by 
ligaments  and  a  few  muscular  fibres. 

The  inleffwnunt  is  thin,  closely  adherent  to  the  cartilage,  and  fhmished  with 
sebact^ous  glands,  which  are  most  numerous  in  the  concha  and  scaphoid  fossa. 

The  rartil(if/e  of  the  pinna  consists  of  one  single  piece :  it  gives  fonn  to  this 
part  of  the  ear,  and  upon  its  surface  are  found  all  the  eminences  and  depressions 
above  described.  It  ernes  not  enter  into  the  constmction  of  all  parts  of  the  auricle; 
thus  it  does  not  form  a  constituent  part  of  the  lobule;  it  is  <!<  fi(  ii-nt  also  between 
the  tragus  and  beginning  of  the  heli.x,  the  notch  b«'tween  tlieui  being  filled  up  by 
dense  fibrous  tissue.  At  the  front  part  of  the  pinna,  where  the  helix  bends  upward, 
is  a  small  projection  of  cartilage  called  the  jtroeew  of  the  heUx.  The  cartilage  of 
the  pinna  presents  several  intervals  or  fi.ssures  in  its  substance  which  partially  sepa- 
rate th«'  ilitTcrcnt  parts.  The  fissure  of  the  helix  is  a  short  vertical  slit  situated  at 
the  fort-  part  of  the  pinna,  immediately  behind  a  small  conical  projection  of  carti- 
la^ie.  (>])jK)site  the  first  curve  of  the  helix  (process  of  the  hdix).  Another  fissure^ 
the  fi.Hsure  of  the  tragus,  is  seen  upon  the  anterior  surface  of  the  tragus.  The  anti- 
helix  is  divided  bclnvv  by  a  deep  fissure  into  two  parts  :  one  part  tcnniTiates  by  a 
pointer!,  tail-like  extremity  (j/roce»sut  eauihitun*) ;  the  other  is  continuous  with  the 
antitragus.  The  cartilage  of  the  pinna  is  very  pliable,  elastic,  of  a  yellowish  color, 
and  belongs  to  that  form  of  cartilage  which  is  known  under  the  name  of  yellow 

fibni-ca  rtilaije. 

The  liyamentis  of  the  pinna  consist  of  two  sets :  1,  those  connecting  it  to  the  side 
of  the  hold ;  2,  those  connecting  the  various  parts  of  its  cartilage  together. 
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The  former,  the  most  important,  are  two  in  numh«r,  anterior  and  posterior.  The 

anterior  ligament  extends  from  the  process  of  the  helix  to  tlie  root  of  the  zygoma. 
The  posterior  liffament  paitst's  fr«»in  the  posterior  siirl'ac-e  of  the  conchu  to  the  outer 
surface  of  the  mastoid  process  of  the  temporal  boue.  A  few  fibres  connect  the 
trurus  to  the  root  of  the  sygoma. 

The  ligaments  connecting  tlie  various  parts  of  the  cartilage  together  are  also  two 
in  numher.  Of  these,  one  is  a  stronj:  fibrous  Imiid  streteliing  acrasis  frotii  the  tragus 
tt»  the  commencement  of  the  helix,  completinij  the  meatus  in  front  and  partly  encir- 
cling the  hoandary  of  the  concha;  the  other  extends  betwem  the  ooncha  and  the 
processus  caudatus. 

The  inmr/i'H  of  the  piuua  (Fig.  542),  like  tlie  ligaments,  consist  of  two  sets:  1» 
those  which  connect  it  with  the  side  of  the  head,  moving  the  pinna  us  a  whuk — vii. 
the  AttoUenSf  Attrahene,  and  Retrahens  anrem  (p.  369);  ana  2»  the  propter  muaclea 
of  the  pinna,  which  extend  from  one  part  of  the  auricle  to  another.    Theee  are  the 

Helicis  major.  Antitregimui. 
Helieis  minor.  Trmsversus  nuricuUs. 

Tnigieus.  <  )lili(|Uiis  atiris. 

The  M.  Helicis  imijor  is  h  narrow  vertical  band  of  umscular  fibres  situated  upon 
the  anterior  margin  of  the  helix.    It  arises  below  from  the  process  of  the  helix,  and 

is  inserted  into  the  anterior  border 
of  the  helix  ju.st  Avhere  it  is  about  to 
curve  backward.  It  is  pretty  con- 
stant in  its  existence. 

The  AT.  HeUeu  minor  is  an  ob- 
lique fa.sciculus  attached  to  that  {Mirt 
of  the  helix  which  eoniuienccs  from 
the  bottom  of  the  concha. 

The  Tragieu*  is  a  short,  flattened 
baml  of  muscular  fibres  situate^I  ujion 
the  outer  surface  of  the  tragus,  the 
direction  of  its  fibres  being  vertical. 

The  Antitreufieu$  arises  from  the 
outer  part  of  the  antitragus:  its  fibres 
are  inserted  into  the  processus  cauila- 
tus  of  tlic  helix.  This  muscle  is  usu- 
ally very  distinct. 

Tile  TnniMrernuaw^ieulr  is  placed 
on  the  cranial  surface  of  the  pinna. 
It  consists  of  radiating  fibres,  partly 
tendinous  and  partly  muscular,  ex- 
tending  from  the  convexity  of  the 
concha  to  the  prominence  eorres|tond- 
ing  with  the  groove  of  the  helix. 

The  Obli(fnu§  aurit  (Todd)  oon> 
sists  of  a  few  fibres  extending  from 
the  upper  aixl  buck  part  of  the  i*ou<"ha 
to  the  convexity  immediately  above  it. 
The  arterus  of  the  oinna  are  the  posterior  auricular,  from*  the  external  carotid; 
tlie  atiterior  auricular,  nrom  the  temporal ;  and  an  auricuhur  branch,  fam  the  occipi- 
tal artery. 

The  reins  accompany  the  corresponding  arteries. 

The  nerres  are  the  auricularis  nuignu.s.  from  the  cervical  plexus;  the  posterior 

auricular,  fnuu  the  farial :  the  auricular  l»raneh  of  the  pneuiuo^astric ;  the  aurictdo- 
tciiiporal  branch  of  the  inferior  maxillary  Jierve;  the  occipitalis  minor,  from  the  cer- 
vical plexus;  and  the  occipitalb  major  or  internal  branch  of  the  posterior  divijiiou 
of  the  second  cervical  nerve. 


Vm.  542. 
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[The  student  who  will  take  a  little  trouble  in  notidng  the  ears  of  the  persons 

whom  he  meets  from  day  to  day  will  bo  greatly  interested  and  surprised  t(^  t<ee  how 
much  the  auriele  varies.  It  may  be  a  thick  and  elumsy  ear  or  a  beantilully  delicate 
one ;  long  and  narrow  or  ^hort  and  broad ;  may  have  a  ueatlv-toruied  and  distinct 
lobale»  or  one  that  is  heavy,  ungainly,  and  united  to  the  cheek  so  as  hardly  to  form 
a  separate  part  of  the  auriele;  may  hug  the  head  d<>  '  i  or  tiare  outward  so  as  to 
fonn  almost  two  wings  to  the  head.  In  art.  and  e.sj)eeially  in  me<lallion  portniit-s,  in 
which  the  ear  is  a  marked  (because  central^  feature,  the  auricle  is  of  great  import- 
ance. The  little  nrascles  of  the  auricle,  though  so  rudimentary,  can  be  readily 
called  into  action  bv  the  batterv-1 

•  •'J 

The  Auditory  Canal  (nii'ifn.^  ituiIitorluH  t-xternu)')  (Fig.  54^^)  extends  from  the 
bottum  of  the  concha  to  the  nu  iiit)rana  tymuaui.  It  in  about  an  inch  and  a  4uarter 
in  length,  its  direction  is  obliquely  forward  and  inward,  and  it  is  slightly  curved 
u[M>n  itself,  so  a.s  to  be 
higher  in  the  middle  than 
at  either  extremity.  It 
forms  an  oval  cylindrical 
eanal,  the  greatest  diameter 
being  in  the  vertical  direc- 
tion at  the  external  orifice, 
but  in  the  transverse  dureo- 
tion  at  the  tympanic  end. 
The  calibre  nf  the  canal  is 
narrowest  about  the  middle. 
The  membrana  tympani, 
which  occupies  the  termi- 
nation nf  rlie  meatus,  is 
obliquely  directed,  in  con- 
sequence of  which  the  floor 
of  the  canal  is  longer  than 
the  roof,  and  the  anterior 
wall  longer  than  the  poste- 
rior. The  auditory  canal  is 
formed  partly  by  cartilage  and  membrane  and  partly  by  bnnc. 

The  rarfihj<fin<tUM  portimi  is  aliout  half  an  inch  in  length,  being  rather  Ic^s  than 
half  the  canal ;  it  i.s  formed  by  the  cartilage  of  the  concha  and  tragus,  prolonged 
inward  and  firmly  attached  to  the  circumference  of  the  auditory  process.  The 
cartilage  is  deficient  at  it^  upper  and  back  part,  its  place  being  supplied  by  fibrous 
membrane.  Tlii^  part  of  the  canal  is  rendi-red  extremely  movable  by  two  or  three 
deep  fissures  {iiwi^une  tSantorini)  which  extend  through  the  cartilage  in  a  vertical 
direction. 

The  oueoui  portion  is  about  three-quarters  of  an  inch  in  length,  and  narrower 
than  the  cartilaginous  portion.  It  is  directed  inward  and  a  little  forAvard.  fui  niing 
a  slight  curve  in  its  course,  the  convexity  of  which  is  upward  and  back\Nard.  Its 
inner  end,  which  etnmnunicates  in  the  dry  txme  with  the  eavity  of  the  tympanum, 
is  smaller  than  the  outer,  and  .«loped.  the  anterior  wall  projecting  beyond  the  poste- 
rior abont  two  lines;  it  is  marked,  encept  at  its  upj>er  part,  by  a  narrow  groove  for 
the  insertion  of  the  membrana  tympani.  Its  outer  end  is  dilated  and  rough,  in  the 
sreater  part  of  its  circumference,  for  the  attachment  of  the  cartilage  of  Uie  pinna. 
Its  vertical  tninsverxe  s<>ction  is  oval,  the  greatest  diameter  being  from  above  down- 
ward. The  front  and  lower  parts  of  this  canal  are  fomied  bv  a  curved  plate  of 
bone,  which  in  the  fa>tus  exists  as  a  separate  ring  (tympanic  bone)  incomplete  at  its 
upper  part. 

The  aJfcm  lining  the  meatus  is  very  thin,  adheres  cIoBcIy  to  the  cartilaginous  and 

osseous  yvfrtion  of  the  tube,  and  covers  the  surface  of  the  ineiiibraiia  tvinpani.  form- 
ing it.s  outer  layer.  After  maceration  tiie  tliiu  pouch  of  epidermis,  when  withdrawn, 
preserves  the  form  of  the  meatus.    The  skin  near  its  orince  is  furnished  with  burs 
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and  sebftccons  glands.  In  the  thick  sobenteneons  tiawe  of  the  cartilaginous  part  of 
the  meatus  are  numerous  cerutninous  glands  which  secrete  the  ear*wax :  their  ducts 
open  on  the  surface  of  flie  skin. 

The  arteries  supplying  tiie  meatus  are  branches  from  the  posterior  auricular, 
internal  maxillary,  and  temporal. 

The  nerves  are  chiefly  derived  from  the  auriculo-temporal  branch  of  the  inferiw 
maxillary  nerve. 

MiDDLB  Ear.  or  Ttupahuii. 

The  Middle  Bar,  or  Tympanum  [ry/rravov,  a  <inirn].  is  an  irrcgtilnr  cavity 
compressed  from  without  inward,  and  situated  within  tlie  petrous  bone.  It  is  placed 
above  the  jugular  fossa,  the  carotid  canal  lyiu^  in  tVout,  the  mastoid  cells  behind, 
the  meatus  auditorius  externally,  and  the  labyrinth  internally.  It  is  filled  with  wr, 
and  ("oiiiiiiunirates  with  tlie  pharviix  !)y  tlie  Eiistachinn  tuhe.  The  fvmpniitim  is 
tntversed  by  a  chain  of  movable  bones,  which  connect  the  inemhi ana  tympani  with 
the  labyrinth,  and  serve  to  convey  the  vibrations  communicated  to  the  uiembrana 
tympani  across  the  cavity  of  the  tympanum  to  the  internal  ear. 

The  cavity  nf  fhr  tjimpanum  measures  about  five  lines  from  before  backward, 
three  lines  in  the  vertical  direction,  and  between  two  and  tliree  in  the  transverse, 
being  a  little  broader  behind  and  above  than  it  is  below  and  in  front.  It  b  bounded 
externally  by  the membrana  tympani  and  meatus:  internally  by  the  outer  surface 
of  the  internal  ear;  and  connnunicates  bi-liinil  wiili  ilie  mastoid  cells,  and  in  front 
with  the  Eut«tachian  tube  and  canal  for  the  Tensor  tympani.  Its  roof  and  floor  are 
formed  by  thin  osseous  lamimc,  the  one  t'urming  the  roof  being  a  thin  plate  situated 
on  the  anterior  surfiice  of  the  petrous  bone  close  to  its  angle  of  junction  with  the 
squamous  portion  of  tlie  temjiural  bone. 

The  roof  is  broad,  flattened,  and  formed  of  a  tbiu  plate  of  bou^  which  separates 
the  cranial  and  tympanic  cavities. 

The  floor  is  narrow  and  corresponds  to  Ae  jugular  Ibesa,  which  lies  beneath. 
It  presents  near  the  inner  wall  a  small  aperture  for  the  passage  of  Jaeobson's  nerve. 

The  outer  wall  is  formed  mainly  by  the  ineinbraua  tympani,  partly  by  the  ring 
of  bone  into  which  this  membrane  is  inserted,  it  presents  three  small  apertures— 
the  iter  chordie  posterius,  the  Glaserian  fissure,  and  the  iter  chordae  anterius. 

The  apfrtui'p  of  fhf  tt>  r  chorda'  posterivx  is  in  the  angle  of  junction  between 
the  posterior  and  extenial  walls  of  the  tympanum,  immediately  behind  the  mem- 
brana tympani  and  on  a  level  with  its  centre ;  it  leads  into  a  minute  canal  which 
de8cen<b  in  front  of  the  aquaeduetus  Fallopii  and  terminates  in  that  canal  near 
the  stylo  mastoid  foramen.  Through  it  the  chorda  tympani  nerve  enters  th« 
tympanum. 

The  Glaserian  fissure  opens  just  above  and  in  front  of  the  ring  of  bone  into 
which  tlie  tneinhrana  tympani  is  inserted;  in  this  situation  it  is  a  mere  slit  aboat 
a  line  in  len<:rh.    It  lodges  the  long  process  of  the  malleus  and  gives  passage  to 

some  tympanic  vessels. 

The  aperture  of  the  iter  chorda  anterius  is  seen  just  above  the  preceding  fissure; 
it  leads  into  a  canal  {canal  of  Buguier)  which  runs  parallel  with  the  Olaserian  fis- 
sure.   Throu;rh  it  the  chorda  tympani  nerve  leaves  the  tvmpanum. 

The  internal  wall  of  the  tympanum  ( Fig.  .'>44)  i.'^  vertical  in  direction  and  looks 
directly  outward.    It  presents  for  examination  the  following  parts : 

Fenestra  ovalis.  iiidge  of  the  aqmcductus  Fallopii. 

Fenestra  rotunda.  Pyramid. 

Promontoiy.  Opening  for  the  Stapedius. 

The  fenestra  ovalis  is  a  reniform  opening  leading  from  the  tj'mpanum  into  the 
vestibule;  its  huiLr  diameter  i>  din'cti'il  hori/'inially.  and  its  convex  border  is  upward. 
The  opening  in  the  recent  state  is  oeeti|>ied  i>y  the  biise  of  the  stapes,  which  is  con- 
nected to  the  margin  of  the  foramen  by  an  annular  ligament. 
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The  fenm^  rottmda  is  an  aperture  placed  at  tbe  bottom  of  a  lbniid*ehi^ped 

depression  h  ailing  into  the  cochlea.  It  \»  sitiiate<l  lielow  and  rather  behind  the 
fent'?*trn  ovalis,  t'n<in  which  it  is  separated  by  a  rounded  ek'vation,  the  pronwnton/  : 
it  is  chjsed  in  the  recent  state  by  a  membrane  {mernhrana  tymj)ani  necundarioy 
Scarpa).    This  membrane  is  concave  toward  the  tympanum,  convex  toward  die 
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cochlea.  It  consistv**  of  three  layers:  the  external,  or  mucous,  derivoil  from  the 
mucous  lining  of  the  tympunuui ;  the  internal,  or  serous,  from  the  lining  membrane 
of  the  cochlea ;  and  an  intermediate  or  fibrous  layer. 

The  proiiionfiir//  i.s  a  rounded  hollow  prominence  formed  by  the  projection  out- 
ward of  the  first  turn  of  the  cocliloa  :  it  is  placed  between  the  fenestra^,  and  i.s 
furrowed  on  its  surface  by  three  isuiall  grooves  which  lodge  branches  of  the  tym- 
panic plexus. 

The  rout^ded  mninrnee  of  the  aqufrductus  FaUopn,  the  ])roniinence  of  the  bony 
canal  in  which  the  ]M>rti(>  dura  [fai  ial  nerve]  is  contained,  tru verses  the  inner  wall 
of  the  tympanum  above  the  fenestra  ovali:^,  and  behind  that  opening  curves  nearly 
vertically  downward  along  the  posterior  wall. 

The  pyramid  is  a  conical  cmin^ce  situated  inimetliately  behind  the  fenestra 
ovalis  and  in  front  of  tlu^  vertical  portion  of  tlie  eminence  above  flescribed ;  it  is 
hollow  in  tlie  interior,  and  contains  the  Stapedius  muscle ;  its  summit  projects  for- 
ward toward  the  fenestra  ovalis,  and  presents  a  small  aperture  which  transmits  the 
tendon  of  the  muscle.  The  cavity  in  the  pyramid  is  prolonged  into  a  minute  canal 
whicli  communicates  with  the  aqiueductus  ^'allopii  and  transmits  the  nerve  which 
supplies  the  Stapedius. 

The  posterior  wbU  of  ttie  ^mpanam  is  wider  above  than  below,  sad  presents 
for  examination  the 

Openings  of  the  mastoid  cells  [Fig.  143,  p.  172]. 

These  consist  of  one  large  irregular  aperture  and  several  smaller  openings  situ- 
ated at  the  upper  part  of  the  posterior  wall ;  they  lead  into  canals  which  communi- 
cate with  lai^  inegular  cavities  contained  in  the  interior  of  the  mastoi<l  process. 
These  cavities  vary  <'oiisi(lerHbly  in  number,  size,  and  form  :  they  arc  lincil  by 
mucous  membrane  continuous  with  that  covering  the  cavity  of  the  ty  mpanum.  £Tlte 
ease  with  which  an  inflammation  of  the  middle  ear  may  extend  into  the  mastoid 
cells  and  pm.luce  "mastoid  dise:ise,**  and  even  lead  to  thrombosis  of  the  lateral 
sinus  and  to  ;,l>sfc<ses  of  the  brain,  is  now  readily  appreciatccl.] 
•  The  anterior  wall  of  the  tympanum  is  wider  above  than  below ;  it  corre- 
sponds with  the  carotid  canal,  from  whidi  it  is  separated  by  a  thin  plate  of  bone 
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perforated  hj  ike  tymiMUiic  branch  of  the  internal  carotid.   It  |ireeent8  for  exam- 

inatioQ  the 


The  orifice  of  the  canal  for  the  Tensor  tympani  and  the  orifice  of  the  Eustachian 

tube  are  situated  at  thf  iijjpcr  part  «>f  the  aiitt-rior  wall,  bein^  separated  from  vnvh 
other  by  a  thin,  delicate,  horizontal  plate  ut'  bone,  the  procemsm  cochlear {formis. 
These  canals  run  from  the  tympannm  forward,  inward,  and  a  little  downward  to  the 
retiring  angle  between  the  squamous  and  petrous  portions  of  the  temporal  bone. 

The  canal  for  tin-  Tmsnr  tympani  is  the  9uj»erior  and  the  smaller  of  the  two:  it 
is  rounded,  and  lie.s  beneath  the  upper  surface  of  the  petrous  bone  close  to  the 
hiatus  Fallopii.  The  tympanic  end  of  this  canal  forms  a  conical  eminence  which  is 
prolonged  backward' into  the  cavity  of  the  tyiupanuin,  and  is  perforated  at  its  8um- 
iiiit  liy  an  apcrtiirt-  which  transmits  the  tendon  of  the  muscle  contained  in  it.  Tlii"* 
eminence  is  sometimes  called  the  aiUerior  pyramid.  The  canal  contains  the  Tensor 
tympani  muscle. 

The  J^uHtaektem  tube  is  the  cliannel  through  wliich  the  tympanum  communicates 
with  the  pharynx.   Its  length  is  from  an  inch  and  a  half  to  two  inches,  and  its 


Veitical  Section  of  ttie  Bl|^t  BmUdrin  Tate,  TyniMuile  CtTttjr.  and  IfMtokl  Oatla,  with  Inner  muttet  at  ths 
equMM  ebove.  vtewea  tnm  within :  a.  uaDbimna  tympani ;  b,  taeM  of  mnUeiu :  e,  end  of  the  naoaMtnn 
iBUlel:  d.  Inens;  e,abortpnioeMof  Incus :/.Tenaor  tympani  maacte;  a  Auictal  opmlna  of  ttao  luitsduiu 
tube;  k,  totbmiM  tote ;  t,  tjnnpanie  mouth  of  Buataehtan  tube.] 

directi'in  downward,  forward,  and  inward.   It  is  formed  partly  of  bone,  partly  of 

cartilage  and  fibrous  tissue. 

The  osseoufi  portion  is  about  half  an  inch  in  Icncrth.  It  commences  in  the  lower 
part  of  the  anterior  wall  of  the  tympanum,  below  the  processus  c<>t  hU  ariformis,  and. 
gradually  narrowing,  terminates  in  an  oval  dihited  opening  at  the  angle  of  jnncCicii 


Orifices  of  Ae  Eustachian  tube. 


[Fio.  640. 
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of  the  petrou-s  and  sqoamoas  portions,  its  extremi^  presenting  a  jftgsvd  margin 
"which  nerves  for  the  jittachnient  of  the  cartilairiTinns  ]wrtifin. 

The  cartUuginouH  ^ortiony  about  an  inch  in  length,  is  tunned  of  a  triangular 
plate  of  elastic  fibr(M»rtili^^  curled  upon  itsdif,  an  interval  being  left  below 
between  the  margins  of  the  cartilage,  which  is  completed  by  fibrous  tissue.  Its 
canal  is  narrow  Inhiml.  wide,  cxpfinded,  and  somewhat  trutnp<'t-shrq>ctl  In  front, 
terminating  by  an  oval  oritice  at  the  upper  part  and  .side  of  the  j)hurvnx,  behind 
the  back  park  of  the  inferior  meatns  [Fig.  184,  p.  218].  Through  this  canal  the 
mnoous  membrane  of  the  pharynx  is  continuous  with  that  which  lines  the  tympa* 
jiuin.    T]f  mucous  meTnbniTif  is  covered  with  ciliated  e|iitheliuin. 

The  Membrana  tyznpani  separates  the  cavity  of  the  tympanum  from  the  l)ottom 
<»f  the  external  meatus.  It  is  a  thin,  semi-transparent  membrane,  nearly  m  al  in 
form,  somewhat  broader  above  than  below,  and  directed  very  obliquely  downward 
and  inward.  Its  circumference  i.s  containeil  in  a  groove  at  the  innor  vw\  >A'  the 
uieatua,  which  skirts  the  circumference  of  thiti  part,  excepting  above.  The  handle 
of  the  malleus  descends  vertically  between  the  inner  and  middle  layers  of  this  mem- 
brane as  far  down  as  itg  centre,  where  it  is  firiidy  attached*  drawing  the  membrane 
inward,  so  thnt  itM  outer  surfare  is  concavf,  its  inner  convex. 

Structure. — This  membrane  is  composed  of  three  layers — an  external  (cuticu- 
lar),  a  middle  (fibrous)^  and  an  internal  (mucous^  The '(mfteubr  Unhig  is  derived 
from  the  integument  lining  the  meatus.  The  filliTou»  lojfer  consists  of  fibrous  and  • 
elastic  tissues;  sfMiie  of  the  fibres  radiate  from  near  the  ccirtrc  to  the  circumference; 
others  are  arranged  in  the  form  of  a  dense  circular  ring  around  the  attached  margin 
of  die  membrane.  The  muetnu  lining  is  derived  from  the  mucous  lining  of  the 
tympanum*  The  vessels  pom  to  the  membnuia  tympani  along  the  handle  of  the 
xnalleus  and  are  distributed  between  its  layers. 


Fia.  546. 


Ossicles  of  the  Tympanum  (Ficr.  546). 

The  tympanutit  i«  tnivcrse^l  bv  a  chain  of  nunnMo  lioiics  three  in  niimVif-r — the 
maUeuSf  tiuwa,  and  Htapei.  The  former  is  utttiched  to  the  membrana  tympani,  the 
latter  to  the  fenestra  ovalis,  tibie  inciM  being  placed 
between  the  two,  to  both  of  which  it  is  connected  by 
delicate  articulations. 

The  Malleus,  so  named  from  its  fancieil  resem- 
blance to  a  hammer,  consists  of  a  head,  nei  k,  and 
three  processes — the  handle  or  manubrium,  the  pro- 
cessus gracilis,  ami  the  processus  brcvis. 

The  head  is  the  large  upper  extremity  of  the 
Inme ;  it  is  oval  in  shape,  and  articulates  posteriorly 
-with  the  incus,  being  free  in  the  rest  of  its  ext(>nt.  * 

The  wt'cAr  is  the  narrow.  cf)ntracte<l  part  just  be- 
neath the  head,  and  beluw  this  is  a  prominence  to 
which  the  various  processes  are  attached. 

The  numuhriiim  is  a  vertical  process  of  bone 
which  is  connected  1<y  it?  onter  inartrin  with  tlif  imnibrana  tympani.  It  <lrrreases 
in  size  toward  its  extremity,  where  it  is  curved  slightly  forward  and  flattened  from 
irithin  outward.  On  the  inner  side,  near  its  upper  end,  is  a  slight  projection  into 
irhich  Uie  tendon  of  the  Tensor  tympani  is  inserted. 

The  prnce^Ritft  rfni'-lUK  i>  a  Inn^r  ami  vcrv  delicate  process  whicli  jiasscs  fn<in  the 
eminence  below  the  neck  forward  and  outward  to  the  Glaserian  fis«ure,  to  which  it 
is  connected  by  bone  and  ligamentous  fibres. 

The  procMsus  bn-vig  is  a  slight  conical  projection  which  springs  frmn  the  root  of 
the  munuhrtuin  and  lies  in  contact  with  tlH<  nicmbrana  tympani. 

The  Incus  has  received  its  name  from  its  supposed  resemblance  to  an  anvil,  but 
it  w  more  like  a  bicuspid  tooth  with  two  roots*  which  differ  in  length  and  are  widely 
aepaiated  from  eacdi  other.    It  consists  of  a  body  and  two  processes. 


Tlw Small  Koiios  of  the  Kar,  teen 
thi'  outside  leiiUrgLHl;. 


Digitized  by  Gc 


830 


ORGANS  OF  SENSE. 


The  hodi/  is  soniewliat  q  uadrilateral,  but  compree«e<l  laterally.  On  the  anterior  sup- 
fiice  of  its  summit  is  a  deeply  couca  vo-convex  facet,  wliieh  nrtictilatoH  with  the  malleus; 
iu  tlie  (re»h  state  it  m  covered  with  cartilage  and  iineil  with  ^yiioviai  membrane. 

The  two  prooesses  divei^  from  each  other  nearly  at  right  angles. 

The  nhort  jyrocem,  scnuns  hat  conical  iu  shape,  projects  nearly  horixontally  back- 
ward. an<l  is  attuclied  to  the  margin  of  the  opening  leading  into  the  maetoid  cells  hf 
ligameut<ms  filn  ci^. 

The  hinj  i>rocem^  ^^W^  more  slender  than  the  preceding,  desoends  nearly 
▼erl»cally  behind  and  parallel  to  the  handle  of  the  malleus,  and.  bending  inward, 
terminates  in  a  rounded  ;ilohiilar  prnjprtion.  tho  on  orbinilnre.  or  lenticular  procesa, 
which  is  tipped  with  cartilage  and  articulates  with  the  head  of  the  stapes.  In  the 
foetoa  the  os  orbiculare  exists  as  a  separate  bonO)  but  becomes  imlted  to  the  long 
process  of  the  incus  in  the  adult. 

The  Stapes,  so  callod  from  its  dose  resemblance  to  a  stirrup,  consists  of  a  head, 
neck,  two  branches,  and  a  base. 

The  htad  presents  a  depression  tipped  with  cartilage  which  artienlates  with  the 
08  orbiculare. 

The  nerk.  the  oon^^trirted  part  of  the  bone  below  the  head,  reoeires  the  insertion 
of  the  Stapedius  muscle. 

The  two  branehen  (rrura)  diverge  from  the  neck,  and  are  conneeted  at  their 

extremities  by  a  flattened,  oval-shaped  pliite  ftlie  htt«f),  which  forms  the  foot  of  th* 
Stinnji  ;itid  i<  fix*-d  tn  the  margin  of  the  fenestra  ovalis  by  Itjrainpntfnjs  fibres. 

JLagaments  of  the  Ossicula. — 'riie.-ie  .hiuuU  bones  are  connected  with  each  other 
and  with  the  walls  of  the  tympanum  by  ligaments,  and  moved  by  small  muscles. 
The  articular  surfat  ( s  of"  the  malleus  and  incus  and  the  orbicular  process  of  the 
incus  and  head  of  the  .stapes  nro  rovere<l  with  e.irtilage,  cottnecte<l  together  by  deli- 
cate capsular  ligament^s,  an<l  lined  by  bviiuvial  membrane.  The  ligaments  connect- 
ing the  ossicula  with  the  walls  of  the  tympanum  are  four  in  number— 4wo  for  the 
malleus,  one  for  the  incus,  and  one  for  the  stapes. 

The  anfrrt'nr  lif/ament  of  the  malleus  was  formerly  deseri!>ed  by  F'omniorring  as 
a  muscle  [Laxator  tymvaui).  It  is  now,  however,  believed  by  most  observers  to 
oonsist  of  ligamentous  nbres  only.  It  is  attached  by  one  extremity  to  the  neck  of 
the  malleus,  just  above  the  processus  gracilis,  and  by  the  other  to  the  anterior  wall 
of  the  tympanum  close  to  the  Ulaserian  fissure,  some  of  its  fibres  being  fwolonged 
through  the  fissure. 

The  %utpemory  ligament  of  the  malleut  is  a  delicate,  round  bundle  of  fibres 
which  descends  perpendicularly  tmm  the  roof  of  the  tympanum  to  the  head  of  the 

malleus. 

The  po9ttrior  ligament  of  the  incu9  is  a  short,  thick,  ligamentous  band  which 
connects  the  extremity  of  the  short  process  of  the  incus  to  the  posterior  wall  of  the 
tymnanuin,  near  (he  matgin  of  the  opening  of  the  mastoid  cells. 

The  (JTtiiular  Jifjtnneni  of  the  stapes  connects  the  circumfiBrmce  of  the  base  of  this 
bone  to  the  margin  of  the  fenestra  ovalis. 

A  nupenfory  ligament  of  M«  umub  has  been  described  by  Arnold  as  desoend* 
ing  from  the  roof  of  the  tympanum  to  the  upper  part  of  the  mens  near  its  articular 

tiOTi  with  the  mnHetis. 

The  muscles  of  the  tsraipantim  are  two : 

Tensor  tympani.  Stapedius. 

The  Temor  tt/mpani.  thp  larrrest,  is  contained  in  thr  bony  canal  above  the  o?so- 
ous  portion  of  the  Eustachian  tube,  from  which  it  is  .separated  by  the  processus 
oochleariformis.  It  arises  fix>m  the  under  surface  of  ^e  petrous  bone,  fh>m  the 
cartilaginous  portion  of  the  Eustachian  tube,  and  from  the  osseous  canal  in  which 
it  is  contained.  I*asfjin<»  Harkwnrd  fhrntij.'h  the  canfil.  it  terrninntc^  in  ft  slender 
tendon  which  enters  the  tympanum  and  makes  a  sharp  bend  outward  round  the 
extremil^  of  the  processus  cochlearifoTmis,  and  is  inserted  into  the  handle  of  the 
malleus  near  its  root.   It  is  supplied  by  a  branch  from  the  otic  ganglion. 
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The  Stapedtu9'tir\seB  from  the  sides  of  a  conical  cavity  hollowed  out  of  the  inte- 
rior of  the  pymraid:  its  tendon  mierfres  from  the  orifice  at  the  apex  of  the  pyramid, 
and,  |>as8ing  forward,  is  inserted  into  the  neck  of  the  i«tapes.  Its  surface  is  aponeur- 
oticv  Its  interior  fleshy,  and  its  tendon  occasionaUy  contains  a  slender  bony  spine, 
which  is  constant  in  some  Mammalia.  It  is  supplied  by  the  tympanic  branch  of 
the  facial  nerve. 

Actions. — The  Tensor  tyrapani  draws  the  meuibnina  tympani  inward,  and  thus 
heightens  its  tension.    Tbe  Stapedios  draws  tbe  bead  of  the  stapes  backward,  and 

thus  causes  the  base  of  the  bone  to  rotate  on  a  vertical  axis  drawn  through  its  own 
centre:  in  doing  this  the  back  part  of  the  ba.«e  would  be  pressed  inward  toward  the 
vestibule,  while  the  fore  part  would  be  drawn  from  it.  It  probably  compresses  the 
contents  of  the  vestibule. 

The  mucous  membrane  of  the  tympanum  U  thin,  slightly  vascular,  and  con- 
tinuous with  the  mucous  membrane  of  the  pharvnx  tlirouirh  tlu-  Eustachian  tnhv.  It 
invests  the  ossicula  and  the  muscles  and  nerve.**  containeil  in  the  tympanic  cavity, 
forms  the  iatemal  layer  of  the  membrana  ^mpani,  covers  the  foramen  rotundum, 
and  is  reflected  into  the  mastoid  cells,  which  it  lines  throughout.  In  the  tymfmnum 
and  mastoid  cells  this  membrane  is  pale,  thin,  -liirhtly  va.«( nlnr,  and  coverefl  with 
ciliated  epithelium.  In  the  osseous  portion  of  the  Eustachian  mbe  the  membrane  is 
tluDv  but  in  the  cartilaginous  portion  it  is  r&y  thick,  highly  vascular,  covered  with 
laininar  ciliuti-d  ejiithelium,  and  pru\  idcd  witli  numerous  mucous  glands. 

The  arteries  eupplyingr  the  tsnnpantim  are  five  in  number.  Two  nf  tli(m 
are  larger  than  the  rest — viz.  the  tympanic  branch  of  the  infernal  luaxiUary,  which 
enipplies  the  membrana  tympani,  and  the  stylo-mastoid  branch  of  the  posterior  auric- 
ular, which  supplies  the  back  part  of  the  tympanum  and  mastoid  cells.  The  smaller 
branches  are — the  petrosal  branch  of  tlte  middle  meningeal,  which  enters  through 
the  hiatus  Fallopii,  a  branch  from  the  lUHrcnding  pharyngeal,  whicli  pasi<(>9  up  the 
Eustachian  tube,  and  the  tympanic  branch  firam  tbe  internal  carotid.  giv(>n  off  in 
the  carotid  canal    m  l  }>erforatin!_'  the  thin  anterior  wall  of  the  tymjmnum. 

The  veins  of  the  tympanum  term  inn  te  in  the  middle  meningeal  and  pharyn- 
geal veins,  and  through  these  in  the  luicrnal  jugular. 

The  narvaa  <^  fha  tyxnpainim  may  be  divided  into— 1,  those  supplying  the 
mu.«icle8 ;  2,  those  distributed  to  the  lining  monbrane ;  3,  branches  communicating 
wiUi  other  nerves. 

NerveM  to  Miucles. — The  Tensor  tympani  is  supplied  by  a  branch  from  the  otic 
ganglion ;  the  Stapedius  by  the  tympanic  branch  or  the  fiuHal  (8Kmmerring). 

The  nerves  diMribtttedto  the  lining  membrane  are  derived  from  the  ^^mpanic  plexus. 

The  rommunicatimis  which  take  place  in  the  tympannm  are  between  the  tympa- 
nic branch  of  tbe  glosso-pharyngeal  with  the  sympathetic  and  with  tilanients  derived 
from  tbe  tntumesoentia  gangliformis  of  the  &cial. 

The  tifinpanic  branch  of  the  plotsso-phart/m/tal  (Jacobson's  nerve)  enters  the 
tympanum  by  an  aperture  in  its  floor  close  to  the  inner  wall,  and  ascends  on  to 
tLe  promontory.  It  distributes  branches  to  the  fenestra  rotunda,  tenesira  ovalis, 
and  to  the  lining  membrane  of  the  tympanum  and  Eustachian  tube,  and  dividea 
into  three  branches  of  connnunication,  which  are  contained  in  grooves  on  the  prom> 
ontnrs'.  One  of  these  arches  forward  and  downward  to  the  cjirotid  canal  to  join  the 
carotid  plexus.  A  second  runs  forward  and  upward  to  join  the  greater  superficial 
petrosal  nerve  as  it  lies  in  the  hiatus  Fallopii.  The  third  branch  runs  upward 
through  the  substance  of  the  petrous  portion  of  the  temporal  bone.  In  its  course 
it  passes  by  the  jranf^lionic  enlargement  of  the  facial  nerve,  and,  receiving  a  con- 
necting filament  from  it,  becomes  the  lesser  superficial  ^tetrusul  nerve,  which  joins 
the  otic  ganglion. 

13ie  chorda  tjfmpani  quits  the  facial  near  the  stylo-mastoid  foramen,  enters  the 
tympanum  at  the  base  of  the  pyramid,  and  arches  forward  across  its  cavity,  between 
the  handle  of  the  malleus  and  long  process  of  the  incus,  to  the  iter  chorda?  anterius, 
through  whidi  it  enters  the  canal  or  Huguiw.  It  is  invested  by  a  reflection  of  the 
lining  membrane  of  the  tympanum. 
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iNTHBNAIi  EiAB  OB  LABYBINTH. 

The  Internal  Bar  is  the  eauential  part  of  the  organ,  receiving  the  ttTtimnte  dis* 

tribution  of  the  auditory  nenre.  It  is  called  the  labyrinth,  from  the  «  oiiij)lexity  of 
its  shape,  and  consists  of  three  parts — t}ie  n-xtihuh^  Hi  inirircuhir  cauah.  uihI  '•'« 
It  is  furnied  a  series  of  cavities  chanuelleil  out  of  the  substance  of  tlie  petrous 
bone,  communicating  externally  with  the  cavitr  of  the  tympannm  through  the  fenes- 
tra ovalis  and  rotunda,  and  internally  with  tne  meatus  autlitoiins  iiitei  nii>,  uhirh 
contains  the  au<litorv  nerve.  Within  the  ossfoiis  hibyriiith  is  eoutaine*!  the 
membranous  labyrinth,  upon  which  the  rumiiicutious  of  the  auditory  nerve  are 
distributed. 

The  Veatibille  (Fi;i.  547)  is  the  common  central  cavitv  i>f  eominuniejition 
between  the  parts  of  the  internal  ear.    It  is  situated  on  the  inner  side  of  the 


Fro.  547. 

,1' 


The  Omeom  Ltbyrintta  laid  open  (entamcd). 

tympanum,  behind  the  coelih  a.  and  in  front  of  the  senncircular  canals.  It  is  some- 
what ovoidal  in  i^hape  from  before  backward,  flattened  from  within  outward,  and 
measures  about  one>nfth  of  an  inch  firom  before  backward  as  well  as  firom  above 
downward,  being  narrower  from  witliout  inward.  On  its  outer  or  ti/mpanlr  ?rnfl  is 
the  fenestra  ovalis,  ch)sed  in  the  reeent  state  by  the  l»iu*e  of  the  stape^'.  and  it.s 
annular  ligament.  On  its  inner  trail,  at  the  fore  part,  is  a  small  circular  depreK'^iun. 
fwea  hemispherica,  which  is  perforated  at  its  anterior  and  inferior  part  by  several 
minute  holes  (nmrHht  rrlhrnxit)  for  the  pa'^sajje  of  the  fdaments  of  the  anditor>- 
nerve;  and  behind  this  depression  i.s  a  vertieal  ridge,  the  j>i/ntnn'ilal  vmim  ncf  {crista 
vestihuft).  At  the  binder  part  of  the  inner  wall  is  the  orifice  of  the  auu(nJufiut 
vegtil'iili.  whieh  extmds  to  the  posterior  surface  of  the  petrous  portion  of  the  tem- 
poral  bone.  It  transmits  a  small  vein.  and.  according  to  some,  contains  a  tiihular 
prolongation  of  the  lining  membrane  of  the  vestibule,  which  ends  in  a  cul-de-sac 
between  the  layers  of  the  dura  mater  within  the  cranial  cjivity.  On  the  upper  trail 
or  roof  is  a  transversely-oval  depression,  fovea  Bemt-ellipttra.  separated  from  the 
fovea  hemispherica  I'V  tlie  pynunidal  •  ininencc  already  mentione<l.  Beliiml.  the 
semicircular  canals  ojun  into  the  ve.**tibule  by  five  orifices.  In  front  is  a  large  oval 
opening  which  communicatee  with  the  scala  vestibuli  of  the  cochlea  by  a  single  ori- 
fice, aperttiro  $rahv  vt'Htihnli  corhh  i . 

The  Semioiroalar  Oaaals  are  three  bony  canals  situated  above  and  behind  the 
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T^Btibale.  They  are  of  unequal  length,  comprensed  from  side  to  side,  and  describe 
the  greater  part  nf  a  circle.  They  measure  about  one-twentieth  of  nn  im  li  in  diam- 
eter, and  each  presents  a  dilatation  at  one  end,  called  tbe  ampuUa,  whieb  measures 
more  than  twice  the  diameter  of  the  tabe.  These  canals  open  into  the  vestibule  by 
five  orifices,  one  of  the  aptftuies  being  common  to  two  of  the  canals. 

The  ftftpcrfor  semicirfulnr  canal  is  vertical  in  direction,  and  stretches  across 
the  petrous  portion  of  the  ttiuporal  bone  at  right  angles  to  \i&  posterior  surface ; 
its  arch  forms  a  round  projection  on  the  anterior  surface  of  the  petrous  bone.  It 
describas  about  two-thirds  of  a  drde.  Its  outer  extremity,  which  is  ampullated, 
•  commences  by  a  distinct  orifice  in  the  upper  part  of  the  vestihule;  the  opjX)site 
end  of  the  canal,  which  is  not  dilated,  joins  with  the  corresponding  part  of  the 
posterior  canal  and  opens  by  a  common  orifice  with  it  in  the  back  part  of  the 
vestibule. 

The  posterior  sfmr't'tWuhr  canal,  also  vertical  in  direction,  is  dirrctnd  backwartl 
nearly  parallel  to  the  posterior  surface  of  tbe  petrous  bone :  it  is  the  longest  of  the 
three,  its  ampullated  end  commencing  at  the  lower  and  back  part  of  the  vestibule, 
its  opposite  end  joining  to  form  the  common  canal  already  mentioned. 

The  crtrriutJ  or  horizontal  canal  is  the  shortest  of  the  three,  its  arch  lipinj:; 
directed  outward  and  backward;  thus  each  semicircular  canal  stands  at  rigbt  angles 
to  the  other  two.  Its  ampullated  end  corresponds  to  the  upper  and  outer  angle  of 
the  vestibule,  just  above  the  fenestra  ovalis;  its  opposite  end  opens  by  a  distinct 
orifice  at  tlie  upper  and  back  part  of  the  vestibule. 

Tbe  Cochlea  bears  some  resemblance  to  a  comuion  snail-shell :  it  forms  the 
fttttmor  part  of  the  laKyrinth,  is  conical  in  form,  and  placed  almoet  horisontally  in 
&ont  of  the  vestibule ;  its  apex  is  directed  forward  and  outward  toward  tlie  upper 
and  front  part  of  the  inner  wall  of  the  tympanum  :  its  ha«p  corresponds  with  the 
anterior  depression  at  the  bottom  of  the  internal  atiditory  meatus,  and  is  perforated 
by  numerous  apertures  for  the  passage  of  the  cochlear  branch  of  the  anditoiy 
nerve.  It  inca-jures  about  a  quarter  of  an  inch  in  length,  and  it«  breadth  toward 
the  base  is  about  the  f>ame.  It  consists  of  a  conical-shapcil  (  rntral  axis,  the  niofff. 
oiu«  or  columella;  of  a  canal  wound  spirally  round  the  axis  for  two  turns  ami  a 
half  from  the  base  to  the  apex ;  and  of  a  delicate  lamina  (the  Itmma  %jnralu) 
contained  within  the  canal,  which  follows  its  windings  and  partially  subdivides  it 
into  two. 

The  central  axw,  or  niodiolutf  is  conical  in  form,  and  extends  from  the  ba-se  to 
the  apex  of  the  cochlea.   Its  base  is  broad,  corresponds  with  the  first  turn  of  the 

cochlea,  and  is  perforated  by  numerous  orifices,  wlii<h  transmit  filaments  of  tbe 
cnchlcar  branch  of  tlie  auditory  nerve;  the  axis  diminishes  rapi<lly  in  size  in  the 
s<wnd  coil,  and  terminates  within  the  last  half-coil,  or  cupola,  in  an  expanded, 
delicate,  bony  lamella  which  resembles  the  half  of  a  funnel  divided  longitudinally, 
and  is  called  \\\(^  ii^wndibulum :  the  1)rn.iil  ],;irt  of  this  funnel  is  directed  toward 
the  nnnimif  of  tbe  co<'bb'a,  and  blends  witli  tbe  cupola  or  last  half-tnrn  of  the 
spiral  canal  of  tbe  cochlea.  At  this  point  the  two  larger  scala*  of  the  cochlea,  the 
seala  tymjuini  and  ecala  veetibuli,  communicate  by  an  opening  called  the  helico- 
trema.  The  outer  surfarc  of  the  modiolus  forms  part  of  tbe  wall  of  the  spiral 
canal,  and  is  f]pn«e  in  structuro;  but  its  centn*  i?"  fhannclled,  as  far  as  the  last 
half-coil,  by  numerous  branching  canals,  which  transmit  nervous  filaments  in 
regular  succession  into  the  canal  of  the  cochlea  or  on  to  the  surface  of  the  lamina 
spiralis.  One  of  these,  larger  than  the  rest.  occnpie>f  the  centre  of  the  modiolus, 
and  is  named  the  rmia1f»  rrntralh  inoilioli;  it  extends  from  tbe  ba^c  to  tlic  cxtn-m- 
ity  of  the  modiolus,  and  transmits  a  small  nerve  and  arterj*  [iirtcria  centralis 

The  spiral  canal  (Fig.  548)  takes  two  turns  and  a  half  round  the  modiolus.  It 
is  about  an  incl)  and  a  half  in  length,  measured  along  its  miter  wall,  and  diminishes 
/gradually  in  size  from  the  base  to  the  summit,  where  it  terminates  in  a  cul-de-sac, 
the  cupola^  which  forme  the  apex  of  the  cochlea.  The  commencement  of  this  canal 
ia  about  the  tmth  of  an  inch  m  diameter;  it  diverges  from  the  modiolus  toward  the 
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tvujpanum  and  vestibule,  and  presents  three  openings :  one,  the  fenestra  rotumia^ 
coniinunicate-s  with  the  tympanum  ;  in  the  recent  state  this  ajHjrture  is  closed  l»y  a 
membrane,  the  membrttnn  tt//iip<ini  serunilarin.  Another  apertiirt",  of  an  »tval  furm, 
enters  the  vestibule.    The  third  is  the  aperture  of  the  tnjuitUurtu«  cvchlco,  leading 


Fui.  'AS. 


The  Cocblea  luiU  upvu  (enlarged). 


to  a  minute  funnel-shape<l  canal  which  opens  on  the  basilar  surface  of  the  petrous 
bone  and  transmits  a  small  vein. 

The  interior  of  the  spiral  canal  (Fig.  549)  is  partially  divided  into  two,  in  the 
dry  state,  by  a  thin  bony  plate,  the  lamina  spiralis  [l.  s.],  which  consists  of  two 
thin  lamellae  of  bone,  between  which  are  numerous  canals  for  the  passage  of  nerve- 
fibres.  This  lamina  projects  from  the  modiolus  into  the  canal,  but  does  not  reach 
more  than  halfway  toward  the  outer  wall  of  the  tube.  From  its  extremity  a  thin 
membrane  extends  to  the  outer  wall,  and  completes  the  division  of  the  canal  into 
an  upper  compartment,  the  scala  vestibuli  [s.  v.],  and  a  lower  one,  the  scala  tt/m- 
pani  (i^.  T.].  By  a  second  membrane  a  portion  of  the  upper  of  these  two  canals  is 
cut  off  from  the  rest,  constituting  the  scala  media  [s.  M.].    The  lamina  spiralis  ends 


Fio.  649. 


Longitudinal  S<«otlon  of  the  CtK-lilcn.  showing  th*-  n-latlDn'*  »>f  thf  ^oula-.  thi*  franKlion  xplrmle,  tic. :  s.  v..  vraU 
v«-stihnli;  N.  T  .  iu'niii  tviiintnii :  >.  m  .  crala  iiu'ilia  ;  1 ,  s..  licHmentiini  ^^plrole ;  c.  n.  trHriifltini  »plrale.  [Th« 
mciultratie  of  KviBsner  U  intentionally  uiniit«<]  in  the  8eL<>n*l  turn  to  the-  rigbt.  Se«  n<>t«  (■)  on  p.  88&.] 

above  in  a  hook-shaped  process,  whii-h  partly  liounds  the  helicotrema.  At  the  [viint 
where  the  osseous  lamina  is  attache<l  to  the  moiliolus  is  a  small  canal  which  win«l3 
round  the  modiobis.  and  wa.s  dentmiinated  by  Kosenthal  the  rana/is  spiralis  tnoiiiitU: 
it  is  occupied  by  a  swelling  of  the  cochlear  nerve,  in  which  ganglion-cells  are  found, 
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the  ganglion  sptraie  [o.  8.],  from  which  the  nerves  pass  to  the  osseous  Immina  and 

Olgati  (if  <  'i'iti. 

The  ost^eous  laiaioa,  aa  above  »tate<i,  extends  only  part  of  the  distance  butweea 
the  modiolus  and  the  outer  bony  wall  of  the  cochlea.  Near  its  outer  end  the  peri- 
osteum on  the  uppt  r  or  vestibular  surface  of  the  lamina  swells  up  into  an  elevation 
vhich  IS  called  the  limbm  lamiivr  xi.iraHii  ("denticulate  lamina "  of  'WxhX  and  liow- 
maa).  Tbe  lamina  spindis  terminates  in  a  grooved  extremity,  the  mtcus  spiraUit, 
which  presmts  the  fimn  of  the  letter  C  :  the  upper  part  of  the  letter,  beiug  formed 
bj  the  overhanffing  eztremitj  of  the  limbus,  i.s  named  the  labmm  vettibulare;  the 
lower  part,  proWged  and  tapering,  is  callwl  the  labium  tjfmpatUcum  (Fig.  550). 

Fu>.m. 


Floor  of  8cala  MMU,  sbowliig  tbe  Organ  of  CorU,  etc.  [Oaly  part  of  lti«  MfaabnuMi  of  fteU»ner  is  represented.] 

From  the  labium  tympanicum  a  thin  membrane  extends  over  to  the  bony  wall  of 
the  cochlea.  completin<:  the  scala  tynipnni.  This  membrane  is  called  the  menif>rrina 
bagilaris.  At  it;;  outer  attachment  it  swells  out  so  aa  to  form  a  thick  triangular 
etrueture  which  was  regarded  as  a  muscle  by  Todd  and  Bowman  (cochlearis))  but  is 
now  recognized  as  ligamentous — the  Ihpiriu  ntum  npirnle.  Between  the  labium  ves- 
tibulaio  nnd  the  attachment  of  the  membrane  of  Reissner,  presently  to  be  described, 
a  very  delicate  membrane  extends  over  to  the  outer  wall  of  the  cochlea,  running 
nearly  parallel  to  the  membrana  basilaris.  It  was  described  by  Corti,  and  covers 
over  the  organ  which  is  called  ;iftcr  Ms  ti.uiie,  and  is  therefore  called  meiubrana  tee- 
torin.  or  nu  mbraw  of  Corti.  Fartiier  inward,  near  the  commencement  of  the  linibus 
laminic  spiralis,  another  delicate  membrane,  the  membrane  of  lleismer^  is  attached 
to  the  vestibular  surface  of  the  periosteum  of  the  osseous  lamina  and  stretches  across 
to  tlie  outer  wall  of  the  cochlea.  The  canal  which  lies  below  the  osseous  lamina  and 
roeiniirana  basil;iris  is  the  xcala  ti/mpuni  ;  that  which  is  bounde<l  by  the  o.s«eous  lam- 
ina and  niL'iiilirane  of  Reissuer,  the  »eitla  vatUmli ;  while  the  space  between  the  mem- 
brane of  Reissner  and  membrana  basilaris  is  generally  described  as  the  »eala  media^ 
canalis  membranaeea,  or  canalis  rin-hleo' :  and  this  is  the  nomenclature  which  will  be 
u.'»e<l  here.  Others,  however,  apply  the  nanie  cnualin  cocfi/eir  only  to  the  canal  lyiii;r 
between  the  membrane  of  Reissner  and  the  ''membrane  of  Corti,  '  which  contains 
no  object  for  description,  while  the  space  lying  between  the  *'  membrane  of  Corti  " 
and  the  nirnibrana  basilaris  is  described  by  itself  as  u  fourth  canal — the  ductus  cetli- 
learis  or  ductus  auflitorii:*.'  The  latter  is  the  space  in  which  the  onjan  of  Cnrti^  is 
contained.  This  organ  (Fi^.  5o0)  i.s  situated  upon  the  membrana  basilaris.  and 
Appears  at  first  sight  ss  a  papilla  winding  spirally  with  the  turns  of  tliin  ntctnbrsne 

'  In  Ksdlng  the  older  dcaeriptions  of  the  oiynn  n(  \imnn^  (he  Rtnrfent  miwt  b«iir  in  nMfiH  that 
th«  mem b runes  bounding  the  diicttM  ni>dii<>rins.  together  with  the  «>nftin  cnntained  between  il  cm, 
were  descrihed  trisetber  aa  iJie  **lamiim  Bpiralw  membranace  i."  while  the  nienibnme  <*f  Reiwi.cr 
^1-.  ti<  t  reecitLrnize<i,  the  parts  being,  in  (act,  w  aitnwn  in  the  aeoond  turn  of  the  cnvhlea  on  the  right 
hand  of  Fig.  649. 

'  QwiVt  erigiiwl  |aper  ia  ia  Ihe  ZiUtAr^  /.  Wim^n.  SSoti^  ni.  IW. 
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throughout  the  whule  length  of  the  oochlea,  from  which  circiimstuncc  it  li«8  beoi 
designafetl  the  p<i/iilf<i  isj>ir(tlii<.  More  a'H'iinitely  viewc'!.  it  i^;  sron  to  he  <h»iiijk>sc<1 
of  a  niumkable  aiTungemeut  of  cells  which  may  he  likcued  to  the  keyboard  ot  a 
pianoforte.  Of  these  cells,  the  two  central  ones  are  rod-like  bodies,  and  are  called 
the  inner  and  outer  roda  of  Vorti.  They  are  placed  erect  ou  the  hiu^ilar  membrane 
at  some  little  ili~t;ni<f  fiorn  ciu  li  Dilier,  the  space  Vu-tween  them  being  denominated 
the  zoiia  arcuata  ;  they  are  mcUued  toward  each  other,  tio  ai>  to  meet  at  their  oppo- 
site extremities  and  form  a  eeriea  of  arches  roofing  over  the  sona  arciiata,  thns  mrm- 
iDg  a  minute  tunnel  between  them  and  the  basilar  membrane,  which  ascends  spirallj 
tlirough  the  whole  length  of  the  cochlea.  They  are  estimated  at  over  three  thousand 
in  number. 

The  inner  rods,  which  are  more  numerous  than  the  outer  ones,  rest  on  the  basilar 

meuiln  uin'  rlu>e  to  the  labium  tym|)Jinicum  ;  they  project  obliquely  forward  and  out- 
ward, and  ti  rininato  ahove  in  expaiult  d  extremities  wliich  resotriMe  in  shape  the  luad 
of  the  human  uiua  with  its  sigmoid  cavity,  corouoid  and  olecranon  proceiisefi.  Ou  the 
outer  side  of  llio  rod,  in  the  angle  formed  between  it  and  the  basilar  membrane,  is  a 
protoplasmic  cell,  whilst  on  the  inner  side  is  a  row  of  epithelial  cells  Burmounti.'<l  by 
a  brttsh  of  fine,  stiff*,  hair-like  proceflses,  these  cells  being  continuous  with  the  cubical 
cells  lining  the  sulcus  spiralis. 

The  outer  rods  also  rest  by  a  broad  foot  on  the  basilar  membrane ;  they  incline 
forward  and  inward,  and  their  upper  extremity  resemble^!  the  head  and  oill  of  a 
swan,  the  head  fitting  into  the  cnnnn  ity — the  analogue  of  the  sigmoid  cavity— <>f 
one  or  more  of  the  internal  rods,  and  the  bill  resting  against  the  phalanges  of  the 
lamina  retiealaris,  presently  to  be  described. 

In  the  head  of  ttiese  outer  rods  is  an  oval  portion  where  the  fibres  of  which  the 
rod  ap|>earf<  to  be  composed  are  deficient,  and  which  ntniiis  iin»ro  deeply  with  ear- 
mine  than  the  rest  of  the  rod.  This  is  supposed  to  represent  the  nucleus  of  the 
cell  from  which  the  rod  was  originally  develo|)ed.  At  the  base  of  the  rod,  on  its 
internal  side — that  is  to  say,  in  tlie  angle  forme*!  hy  the  rod  with  the  biisilar  mem- 
1m-it!o — i?  a  "^iTTiilar  protoplasmic  cell  t<i  (]iat  f  nind  on  the  outer  .side  of  tlic  liasc  of 
tlie  inner  rod ;  whilst  external  to  the  outer  rod  are  three  or  four  successive  rows  of 
epitlielial  cells,  more  elongated  than  those  found  on  the  internal  side  of  the  inner 
rod,  but  like  them  furnished  with  minute  hairs  or  cilia.  These  are  termed  the 
4ntter  hair-cvlU,  in  cfintradistinetioti  to  the  inner  set.  wliirli  are  tenned  tlio  Itmrr 
hair-celh.  They  are  attached  by  their  bases  to  the  basilar  membrane,  whil.st  from 
the  opposite  extremity  a  brush  of  hairs  or  cilia  projects  through  the  reticular  mem* 
brane.  They  are  continuous  externally  with  the  cubical  cells  on  the  lateral  part  of 
ihe  basilar  tuetnbrane. 

The  rf titular  lamina  or  membrane  of  Kiilliker  is  a  delicate  framework  perforated 
by  rounded  holes.  It  extends  from  the  inner  rods  cf  Corti  to  the  external  mw  of 
the  outer  hair-cells,  and  i?*  formed  by  several  roAvs  of  "minute  fi<ldle-shaped  euticu- 
lar  structures  "  called  jJuihtih/etj  between  which  are  holes  for  the  projection  of  the 
ciliai  of  the  outer  hair-cells. 

Covering  over  these  structures,  but  not  touching  them,  is  the  membrana  tectoria, 
or  membrane  (tf  Corti,  which  is  attached  to  the  vestiluiiar  .surface  of  the  lamina 
spiralis  close  to  the  attachment  of  tin-  niombrnTic  tif  Reissner :  it  rourse-s  over  the 
denticulate  lamina,  and,  passing  outward  |mmilcl  to  the  basilar  membrane,  is  blended 
with  the  ligamentum  spirale  on  the  out^r  wall  of  th<>  spinil  canal.' 

The  inner  nafaet  of  the  osseous  labyrinth  is  liiu  d  by  an  exceedingly  thin  fibro- 
serous  membrane.  annlf>:r<'tis  to  fb«>  jxTifv-tcMitn.  fr<un  its  elose  ndhf<:i"Ti  to  tbo  inner 
surfikc^  of  these  cavities,  and  performing  the  office  of  aserou.s  mciubraue  hy  it*>  free 
surface.  It  lines  the  vestibule,  and  from  this  cavity  is  continued  into  the'seraicir> 
cular  canals  and  the  scula  vestibuli  of  the  cochlea,  and  through  the  helicotrema  into 
the  scala  tympani.  A  delicate  tu])ular  process  is  prolonge<l  ali'Oi:  tlit^  ;i«iu«'diii  f  of 
the  vestibule  to  the  inner  surface  of  the  dura  mater.  This  membrane  is  continued 
across  the  fenestra  oralis  and  rotunda,  and  consequently  has  no  communication  iriUi 

1  In  Fig.  550  onl  j  the  inner  half  of  the  membtaae  i»  repirMmied. 
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the  liniDK  membruie  of  the  tympaanm.  Its  attached  sQiiace  is  rough  and  fibrona 
and  closdy  ailhercnt  to  the  bone ;  its  free  surfiK  u  is  smooth  and  pale,  covered  with 
a  layer  of  cpitlu  liutn.  and  secrote':  a  thin,  limpid  iiuidi  the  aqua  lat^frinthi,  liquor 
Cotunniif  or  perilymith  (Blainviiie). 

Hie  8^a  meoia  is  dosed  alwTe  andbebv.  The  upper  blind  extreinitj  is 
attached  to  the  cupola  at  the  upper  park  of  the  helicotrema ;  the  lower  end  fits  into 
the  angle  at  the  commencement  of  the  oswons  Inmina  on  the  floor  of  the  vestibule. 
Near  thi^  blind  extremity  the  scala  media  rcceivei5  the  canalis  reunicm  (Fig.  651), 
«  very  delicate  canal  by  which  the  ductus  cocUearis  is  brought  into  continuity  with 
the  saccule. 

Tbb  MwMWRawoPB  Labyhdrb. 

The  membranous  labyrinth  (Fig.  551)  is  a  closed  membranous  sac  [belonging  to 
liie  lymphatic  system],  containing  fluid,  on  the  walls  of  which  the  ramifications  of 

the  auditor}'  norvf  nre  distrib- 
uted. It  has  the  same  general 
form  as  the  vestibule  and  seroi- 
drcular  canals,  in  which  it  i.^ 
enclosed,  but  is  considerably 
smaller,  and  separated  from 
their  lining  membrane  by  the 
perilymph. 

Tbr  vixtiftuhtr  jmrtiov  con- 
sists of  two  sacs,  the  utricle  and 
the  saccule. 

The  utrieh  [dimiiuitive  of 
utrr.  a  }<'.\<z  or  hottlt]  is  the 
larger  of  the  two,  of  an  oblong 
form,  compressed  laterally,  and 
occupies  the  upper  and  back 
part  of  the  vestibule,  lying  in 
a»ntact  with  the  fovea  semi- 
elliptica.  Numerous  filaments 
of  the  auditory  nerve  are  distributed  on  the  wall  of  this  sac,  and  its  cavi^  commu- 
nicates behind  with  the  membrnnmis  semicircular  canals  b^  five  orifices. 

The  siH'i'uIe  is  the  smaller  of  the  two  vestibular  sacs :  it  is  globular  in  form,  liee 
in  the  fovea  heniispherica  near  the  opening  of  the  vestibular  scala  of  the  cochlea, 
and  receives  numerous  nervous  filameuts  uhich  enter  from  the  bottom  of  the  depres- 
e'vM]  in  which  it  is  contained.  Its  cavity  is  apparently  distinct  from  that  of  the 
utricle. 

The  memhranous  semicircular  canah  arc  about  one-third  the  diameter  of  the 
osseous  canals,  but  in  number,  shape,  and  general  form  they  are  precisely  similar; 
they  are  hollow,  and  ojicn  by  five  (irifi(  t  s  into  the  utricle,  one  opening  bein^  com- 
mon to  two  canals.  Their  ampulla;  are  thicker  than  the  rest  of  the  tubes,  and 
nearly  fill  the  cavities  in  which  they  are  contained. 

'I  he  iiK  iiibranous  labyrinth  is  helil  in  its  position  by  nuin'-rons  fibrous  bands 
wliicli  >tri't(li  ;i(rt)3is  the  space  hi-tueen  the  iticmbvanotis  and  bony  labyrintlis. 
These  fil)rous  bands  convey  the  bloo<i-vessels  an<l  nervous  filaments  distribute<l  to 
the  Utricle,  to  the  saccule,  and  to  the  ampulla  of  each  canal.  The  nerves  enter 
the  vestibule  through  the  minute  apertures  on  its  inner  wall. 

Structure. — The  w.ill  of  the  membranous  labyrinih  is  ><  iiii-tninsparent  and  cnn- 
sists  of  three  layers.  The  outer  ht/er  is  a  loose  and  flocculent  structure,  apparently 
composed  of  ordinary  fibrous  tis^tue,  containing  blood-vessels  and  numerous  pig- 
ment-cells analogous  to  those  in  the  pigment-coat  of  the  retina.  Tlie  nu'</>ifr  hiifer, 
thicker  .ind  timre  transpamnr.  bcar=;  «nme  resemblance  to  the  hy;i!iiid  mt  nihraiip, 
but  it  preft  iits  iin  it*  internal  surface  numerous  papilliform  projections,  and  in  parts 
marks  of  longitudinal  fibrillation  and  elongated  nuclei  on  the  addition  of  acetic  acid. 


The  M«mlmiMiw  I^byrintli  (cnlMsied  4  dUnneten). 
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The  inner  layer  ia  formed  of  polygonal  nucleated  epitheUal  oelle,  which  secrete  the 

endolymph. 

The  nufrihfmph  (liquor  Scarpr/')  is  a  limpid  sierous  fluid  which  fills  the  mem- 
branous  labyrinth;  in  composition  it  closely  resembles  the  perilymph. 

The  otolttht  are  two  smaH  rounded  hodiest  consisting  of  a  mass  of  minute  crya- 
talline  grains  of  carbonate  of  lime,  held  together  in  a  mesh  of  delicjite  fibrous  tissue, 
an<l  contained  in  tlic  of  the  utriclt'  and  saccule  opposite  the  distribution  of  the 
nerves.  A  calcareims  material  is  abo,  according  to  Bowman,  sparingly  scattered  in 
the  cells  lining  the  ampulla  of  each  semicircular  canal. 

The  (irt-'i-h'K  of  thf  labyrinth  are  the  internal  auditory,  from  the  basilar :  the 
stylo-mn^iitid,  from  the  posterior  auricular;  and  oeciusioiially  branrh**  from  the 
occipital.  The  internal  auditory  dividi^  at  the  bottom  of  the  internal  meatus  into 
two  branches— cochlear  and  vestibular. 

The  cochlear  bniti«  h  subdivides  into  from  twelve  to  fourteen  twigs,  which  traverse 
the  canals  in  the  !n(»diolus.  and  arc  ilistributed,  in  the  form  of  a  capillary  network, 
iu  the  substance  uf  the  lamina  spimiis. 

The  vestibular  branches  accompany  the  nervee,  and  are  distributed,  in  the  form 
of  a  minute  capillary  network,  in  the  substance  of  the  membranous  labyrinth. 

The  vt'itta  (auditory)  of  the  vestibule  and  semicircular  canals  accompany  the 
arteries,  ami,  receiving  those  of  the  cochlea  at  the  base  of  the  modiolus,  terminate 
in  the  superior  petroeu  sinus. 

The  miilltorif  nerve,  the  special  ner\'e  of  the  .M'tise  of  hearing,  divides  at  the 
bott'itn  of  the  internal  auditory  meatus  into  two  branches — the  cochlear  and  vestib- 
ular. The  trunk  of  the  nerve,  as  well  as  the  branches,  contains  numerous  gan- 
glion-celb  with  caudate  prolongations. 

The  vestibuhir  nerve,  the  posterior  of  the  two,  divides  into  three  branches— eap^ 
rior,  middle,  and  inferior. 

The  superior  vestibular  branch,  the  largest,  divides  into  numerous  filaments, 
which  pass  through  minute  openings  at  the  upi>er  and  back  part  of  the  cul*de<«ao 
at  the  bottom  of  the  meatus,  and,  entering  the  vestibule,  are  distjibutcd  to  the 
utricle  and  to  the  arnpull;!  of  the  external  and  «np<^rior  semicir<^nl;ir  cannl*. 

The  middle  vestibular  branch  consists  ot  numer^)us  filaments,  which  enter  the 
vestibule  by  a  smaller  duster  of  foramina  placed  below  those  above  mentioned,  and 
which  correspond  to  the  bottom  of  the  fovea  hemispherica;  thej  are  distributed  lo 
the  saccule. 

The  inferior  and  smallest  branch  passes  backward  in  a  canal  behind  the  foramina 
for  the  nerves  of  the  saccule«  and  is  distributed  to  the  ampulla  of  the  posterior  semi* 
circular  canal. 

The  nervous  filaments  enter  tlio  anijutUarv  enlargements  at  a  deep  depression 
seen  on  their  external  surface,  with  a  corresponding  elevation  when  secu  from 
within,  the  nerve-fibres  ending  in  loops  and  in  free  extremities.  In  the  atride 
and  saccule  the  th  i  ve-fibres  spread  out,  some  blending  with  t1  il<  nreous  matter, 
others  rndiatinjr  "n  die  inner  surface  of  (be  wall  of  each  cavity,  becoming  blended 
with  a  layer  of  nucleated  cells  and  terminating  iu  a  thin  fibrous  film. 

The  cochlear  nerve  divides  into  numerous  filaments  at  the  base  of  the  modiduss, 
which  ascend  along  its  canals,  and  then,  bending  outward  at  right  angleist.  pai^s 
between  the  plntes  of  tbo  bony  biminn  spiralis  close  to  it**  tympanic  surface. 
Between  the  plates  of  the  spiral  lauiiiiu  the  nerves  form  a  plexus  which  con- 
tains ganglion-cells  forming  the  ganglion  spirale.  From  this  ganglion  ddicate 
filaments  pass  between  the  layers  of  tlic  osseous  lamina  to  the  sulcus  spirale.  and 
p:i<-^  outward  to  the  organ  of  Corti.  Their  exact  termination  is  uncertain.  Wal- 
Ueyer  describes  tbein  as  collected  into  two  groups,  one  group  ending  in  the  outer 
and  the  other  in  the  inner  hur^olls. 
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THE  appanktm  for  the  digestiim  of  the  food  consists  of  the  alimentary  canal  and 
of  certain  licrcssniA  ort:;iri8. 
The  Alimentai"y  Canal  is  a  uiusculo-nionibranous  tube  abr>nt  tliirtv  fott  in 
Ijcngth,  exietidiiig  from  tlie  mouth  to  the  auus  aud  liued  throughout  its  emire 
extent  by  mucous  membrane.  It  has  received  different  names  in  the  various  fMits 
of  its  course.  At  its  commencement,  the  mouth,  we  fiml  provi.-iion  made  for  the 
mechanical  division  of  the  food  (niasttcatio}i),  aud  for  its  admixture  with  a  fluid 
secreted  by  the  salivurv  ghinds  (insaltvafion);  beyond  this  are  the  organs  of  deglu- 
tition^ the  pharynx  and  the  oesophagtis.  which  convey  the  f^Kxi  into  that  part  of  the 
nlinit  ntarv  canal  (the  .stomach)  in  which  the  princij»al  chemical  chancres  occur  and  in 
whii'li  tlic  reduction  and  !*olution  of  the  f<K^d  take  place;  in  the  small  intestines  the 
nutritive  j>rjnciples  of  the  food  (the  chyh)  are  r*eparated,  by  it*  admixture  with  the 
bile  and  pancreatic  fluid,  from  that  portion  vhicb  passes  into  the  large  intestine^ 
most  of  which  is  expelled  from  the  ^stem. 


Mouth. 

Pharynx. 

(Esophagus. 

Stomach. 


Teeth. 


Alimitttary  Canal. 
Small  intestine  . 

Large  intestine  . 
Acce9»ory  OryanB. 


(  Parotid. 
Salivary  glands    <  Submaxillary. 

I  Sublingual. 


^  Duixlcnuni. 
-.  JejuDum. 
( Ileum. 
(  Ojecum. 
<  Colon. 
(Rectum. 


Pancreas. 
Spleen. 


The  Mouth  {oral  or  hnrr-al  ravity)  (Fit:.  •'i  '>2)  is  placed  at  the  <''iinTn(>nrempnt  of 
the  alimentary  canal :  it  is  a  uearly  oval-shaped  cavity  in  which  the  mastication 
of  the  food  takes  place.  It  is  bounded  in  front  by  the  lips ;  laterally  by  the  dieeks 
and  the  alveolar  processes  of  the  upper  and  lower  jaws;  above  by  the  hard  palate 
and  teeth  of  the  ujiper  jaw;  below  by  the  tonznf  and  by  the  mnciTis  nicuibnine 
stretched  between  the  under  surface  of  that  organ  and  the  inner  surface  of  tlte 
jaws,  and  by  the  teeth  of  the  lower  jaw ;  behind  by  the  soft  palate  and  fauces. 

The  mucom  memhrane  lining  the  mouth  is  continuoiLS  with  the  integument  at 
the  free  mnririn  nf  tlic  lips,  and  with  the  mucous  lining  of  the  ftnicc*?  behind:  it  is 
of  a  rose-pink  tinge  during  life,  and  very  thick  where  it  covers  the  hard  parts  boiuid- 
ing  the  cavity.    It  ts  covered  by  scaly  stratified  epithelium. 

The  LipB  are  two  fleshy  folds  which  surround  the  orifice  of  the  mouth,  formed 
externally  of  intejjument  and  internally  of  mucous  membrane,  brtwu  ii  which  are 
found  the  'Orbicularis  oris  uusule,  the  coronary  vei»sels,  some  nerves  areolar  tissue 
and  iat,  and  numerous  small  labiid  glands.  The  inner  surface  of  each  lip  is  con- 
nected in  tlie  middle  line  to  the  gum  i  t  thr  i  mi res)K>nding  jaw  by  a  fold  of  mucous 
inembnine,  tlir  fr-i  n  Kni  hthii  .ti/pm^ir/.s  and  infrri"i'i>i,  the  fdnncr  Iw  iii^jf  tin-  larjrcr 
of  the  two  [aud  can  be  well  appreciated  by  pressing  the  tip  of  the  tongue  between 
the  upper  lip  a&d  the  teeth]. 

The  labkd  glandt  are  situated  between  the  mucous  membrane  and  the  Orbieulsr 
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lis  oris,  around  the  orifice  of  the  month.  They  are  rounded  in  form,  aboat  the  aiie 
of  email  peas,  their  >Iu<  i-  '>|M':ini<;  liy  small  nrilicca  upon  the  macooA  membrane.  In 
•truc'turc  thfv  rcsfinlilf  tin-  -itlH  r  salivary  "^lanils. 

The  Cheeks  form  the  sides  uf  tlie  face  and  are  coutinuou^i  in  front  with  the  Upe. 
They  are  composed  externally  of  integument,  internally  of  mucous  membrane*  and 

between  the  two  of  a  mnBcnlar 
stnitiun.  hcsidt  s  a  larpe  quan- 
tiu  of  fat,  areolar  tissue,  ves- 
sels, nerres,  and  buccal  glands. 

The  tinu-ous  nwnibrtine  lin- 
ing the  tlicck  is  n-flectfil  above 
and  below  upon  the  guuiA,  and 
is  continuous  behind  with  the 
lining  membrane  of  the  soft 
palate.  Opposite  tin-  st^'nnd 
molar  tootii  of  the  upper  jaw 
is  a  papilla,  the  summit  of 
which  presents  the  aperture  of 
the  duct  of  the  parotid  gland. 
The  principal  muscle  of  the 
cheek  is  the  Buccinator;  but 
numerous  other  iini<«  les  enter 
into  its  formation — \iz.  the 
Zygomatiei.  Masseter,  and  Pla- 
tysma  myoides. 

The  bueeal  gland*  are  placed 
between  tlip  iiiiirons  membrane 
and  Buccinator  muscle:  they 
are  similar  in  structure  to  the 
labial  glands,  but  smaller.  Two 
or  three  of  larger  size  than  the 
rest  are  placed  between  the 
MaasetOT  and  Buccinator  mus- 
cles; thmr  ducts  op<  n  into  the 
month  (»ppf)site  tlu-  la»t  molar 
tooth.  They  are  called  molar 
gland*. 

The  Qxims  are  comjiosed  of 
a  dense  fibrous  ti-sue  closely 
connected  to  the  periosteum  of  the  alveolar  processei«,  and  surrounding  the  necks  of 
the  teeth.  Thepr  are  covered  by  .smooth  and  vascular  mucous  membrane,  which  is 
remarkable  for  its  limited  sensibility.  Around  the  necks  of  the  teeth  this  mem- 
brane presents  numerous  fliio  papilhe.  ami  from  this  point  it  is  reflected  into  th6 
alveolus,  where  it  is  continuous  with  the  periosteal  membrane  lining  that  cavity. 


THB  TBBTB. 

The  human  subject  is  provided  with  two  sets  of  teeth,  which  make  ik/OBt  wpfMt' 
ance  at  different  periods  of  life.    The  firnt  set  appear  in  childhood,  and  wne  called 

the  ti-mpor'in/.  •/m'lhiuiis.  or  tnifJ:  tfrtJi.  The  ^eeoiid  set.  which  also  appear  at  an 
early  period,  continue  until  old  age,  and  are  named  pcrmnnvnt. 

The  temporary  teeth  are  twenty  in  number — ^four  incisors,  two  canine,  and  Ibnr 
molars  in  each  jaw. 

The  prrmant'iif  f>'>  fh  are  thirty-two  in  number — four  incisors  (two  OWItral  and 
two  lateral),  two  canine,  four  bicuspids,  and  si.\  molars  in  each  jaw. 

Genesvl  Oharaoten. — ^Eaoh  tooth  consists  of  three  portions:  the  crowHs  or 
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hodt/,  projecting  above  the  gum :  the  root  or  /an^,  entirely  concealed  within  the 
alveolus;  :in<l  the  neck,  the  ronsfrirtcfl  pnrtinn.  hotwcfn  the  otli«^r  two. 

The  rootn  0/  the  teeth  are  hnuly  implante<l  within  the  ulveoli ;  these  depretisions 
sre  lined  with  perioBteum,  which  is  reflected  on  to  the  tooth  at  the  point  of  the  fang, 
and  covers  it  as  &r  a«  the  neck.  At  the  margin  of  the  alveolus  the  periostenm 
heoomee  oontinaotu  with  the  fibrous  atructiure  of  the  gums. 

pBBMAliSNT  TSETH. 

The  Incisors,  or  cnttinfr  tocth.  nrc  so  namod  from  their  prcenting  a  sharp  cut- 
ting edge  adapted  for  cutting  the  food.  Thej  are  eight  in  number,  and  form  tlie 
fom  front  teedi  in  each  jaw. 

The  ermm  is  directed  vertically,  and  is  wedge-like  in  form,  being  bevelled  at  * 
the  expense  of  its  postfrior  siirnico,  so  as  to  terminate  in  a  slinrp  bnrizontnl  cutting 
edge,  which  before  being  (subject  tu  attrition  presents  three  >uiall  prominent  points. 
Utm  convex,  smooth,  and  highly  polished  in  front;  slightly  concave  bebUid,  wh&n 
it  ia  frequently  marked  by  slight  longitudinal  fiurows. 

The  verk  '\<  Oifrifstrictcd. 

The  Jatig  is  long,  single,  conical,  transversely  flattened,  thicker  before  than 
bdiind,  and  slightly  grooved  on  each  side  in  the  longitudinal  direction. 

The  mmor»  of  the  upper  jaw  are  altogether  larger  and  stronger  than  those 
of  the  lower  jaw.  They  aro  (liit'cttd  obliijuely  downward  and  forward,  TIic  two 
central  one^  are  larger  tlian  the  two  lateral^  and  their  free  edges  are  sharp  and 
(Aiad-like,  being  bevelled  at  the  expenae  of  thc^  posterior  edge :  the  root  is  more 
rounded. 

The  rnn'xorfi  of  tfir  7nnvr  Jaw  are  smaller  than  the  upprr:  thr  two  ronti"al  ones 
arc  smaller  than  the  two  lateral,  and  are  the  smallest  of  all  the  inci.sor  teeth. 

The  Canine  Teel^  (cuamdati)  are  four  in  number,  two  in  the  upper  and  two  in 
the  lower  jaw,  one  being  placed  behind  each  lateral  incisor.  They  are  larger  and 
stronger  tliaii  the  incisors,  especially  the  root,  which  sinks  deeply  into  the  jaw  and 
causes  a  well-marked  prominence  upon  its  surface. 

The  crmm  is  large  »nd  conical,  very  convex  in  fitmt,  a  little  hollowed  and 
uneven  [H^stcrtorly.  atid  tapering  to  a  blunted  point  or  cusp  which  rises  above  the 
level  of  the  tnhw  trt  th. 

The  root  is  single,  but  longer  and  thicker  than  that  of  the  incisoi^,  conical  in 
form,  compressed  laterally,  and  marked  by  a  slight  groove  on  each  side. 

"Sheupper  canine  teeth  (vulgarly  caIImI  eye-teeth)  are  larger  and  longer  than  the 

two  lower,  nntl  sitii;iti-*l  ;i  litth"  hi-liiiid  them. 

The  hwer  canine  teeth  arc  pkccd  in  ti "iit  of  the  upper,  80  that  their  .summits 
correspond  to  the  interval  between  the  u|i])<  r  canine  tooth  and  the  neighboring 
incisors  on  each  ^ide. 

Tfif  Bicuspid  Teeth  (premolar?.  Miiull  or  false  mol.n  ^'i  are  eight  in  Tiinn?ipr — 
four  in  each  jaw,  two  being  place<l  immediately  behind  each  of  the  canine  teeth. 
They  are  smaller  and  shorter  than  the  canine. 

the  crown  is  compressed  from  without  inward  and  -nrmounted  by  two  pyramidal 
eminences  or  ni-jis  'spjinrated  bv  n  frroovf*;  herict'  tln-ir  iiiniic,  hicutpidatu  TheOQter 
of  these  cusps  is  larger  and  more  prominent  than  the  inner. 

The  neck  is  oval. 

The  root  is  generally  single,  compressed,  and  preserit?*  a  (1(n»|>  groove  on  each 
sido,  which  indioUee  »  tendency  in  the  root  to  become  double.    The  apex  is  gene- 

rallv  bifid. 

^e  upper  hien»piil»  are  larger,  and  present  a  greater  tendency  to  the  division  of 

flkcir  roots-.  t)ian  the  lower:  this  is  especially  marked  in  the  .«c<on<l  upper  bicuspid. 

Thr  Molar  Teeth  (nndtirattpidati.  tnro  nr  fn!ai  <_'t  il  ninlar-)  an-  tlio  largest  of  the 
pennaiient  set.  and  arc  adapted,  from  the  great  breadth  of  their  crowns,  for  grind- 
ing and  pounding  the  food.  They  are  twelve  in  numbo^— six  in  each  jaw,  three 
bang  placed  behind  each  of  the  posterior  bicuspids. 
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The  crown  is  nearly  cubical  in  fonn,  roonded  on  eadi  its  lateral  surfaces, 
flattened  in  firont  and  behind,  the  npper  sar&oe  being  snnnoanted  bj  four  or  fire 


I — Cr»m» 


Tlra  ^mnannit  TMth,  estmiftl  rlew. 

tubercles  or  cusps  (four  in  the  u{)p<'r,  five  in  rlir  lower  molars)  separated  firom  each 
Other  by  a  crucial  depression  ;  hence  their  iiume,  midticm^idati. 
The  nwh  is  dietliMBt,  large,  and  rounded. 

The  root  is  subdivided  into  from  two  to  five  &ngB,  each  of  which  presents  an 
aperture  at  its  Kunimit. 

The  ^r»t  molar  tuoth  is  the  largest  and  broadest  of  all ;  its  crown  has  usually 

five  cusps,  three  outer  and  two  in- 
[Fio.  SSi.  ner.     In  the  upper  jaw  the  root 

consists  of  tlin'o  fniijis.  widt'lv  sep- 
arated from  each  other,  two  being 
external,  the  other  intamal. 

The  latter  is  the  largest  and 
lonjrest.  slit;htly  frrooved.  and  some- 
tiiues  bifid.  In  the  lower  jaw  the 
root  consists  of  two  fangs,  one  be> 
injx  placed  in  front,  the  other  be- 
hind :  they  are  both  coniprpsse<l 
from  before  backward,  and  grooved 
on  their  contiguous  fiu»eSf  in^eating 
a  tendency  to  division. 

The  f(t'ron'J  niiifar  is  a  little 
siualk'r  tiiaii  the  tirst. 

The  crown  has  four  cusps  in 
the  upper  and  five  in  the  lower 
jaw. 

The  nx>t  has  three  fangs  in  the 
upper  jaw  and  two  in  the  lower, 
the  characters  of  which  are  similar  to  the  preceding  tooth* 


nioirliiKtbe'*ooelai<l<<ii  "  <>r  H|.f..t^iti<inof  (be  pemummit 

teeth  (Littbi  ] 
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The  third  vwlar  tocih  is  called  the  wisdom  tooth  {dem  »apienti(r\  from  its  late 
appearance  through  the  gans.    It  is  smaller  than  the  others,  and  its  axis  is  directed 

inward. 

The  OTown  is  small  and  rounded  and  ftimished  with  three  tubercles. 

The  root  is  generally  single,  short,  conical,  slightly  curved,  and  grooved  so  as  to 
present  trares  of  a  subdivision  into  three  fangs*  in  the  upper  and  tw.i  in  the  lower  jaw. 

^Fig.  oo4  well  shows  the  "occlusion  "  or  apposition  of  the  teeth.  It  will  be 
noticed  lliat  the  upper  teeth  overlap  the  lovw  ones  in  front,  while  Ae  sur&ees  of 
the  molar  teeth  are  in  contact.  No  tooth  is  exactly  apposed  to  its  fellow  in  the 
other  jaw,  hut  each  nne  has  a  hearing  on  two  opposite  teeth,  except  in  the  case  of 
the  wisdom  teeth  (third  molars^.  This  contributes  to  efficient  mastication,  and  when 
one  tooth  is  lort  its  fellow  of  tne  opposite  jaw  stiU  partially  retains  its  usefu1ne.<^^.] 


The  Temporary,  or  MUk  Teeth,  are  smaller,  but  resemble  in  form  those  of  the 
permanent  set.    The  hinder  of  the  two  temporary  iiu)1an>  is  the  hn-L'c^t  <>f  all  the 

milk  teeth,  and  is  succeeded  by  the 
Fia.56K.  second  permanent  bicuspid.  The 

first  upper  molar  has  only  tlnee 
cusp? — two  external,  one  internal ; 
the  second  upper  muiar  has  four 
cu8p8.  The  first  lower  molar  has 
four  cusps;  the  M-cond  lower  molar 
has  five.  The  fangs  of  the  tempo- 
rary molar  teeth  are  smaller  and 
more  diverging  than  those  of  the 
permanent  set,  but  in  other  resijects 
bear  a  strong  resemblance  to  them. 


Kio.  o56. 


/neitort 


The  Temporary,  or  MUk  Ictth,  external  view. 


Vertirnl  Scciion  uf  a  Molnr  Tooth. 


Structure. — On  making  a  vertical  section  of  a  tooth  (Fig.  ;")">•>)  a  hollow  cavity 
■will  he  fouml  in  the  interior.  This  cavity  is  situated  at  the  htise  of  the  crown,  and 
is  continuous  with  a  canal  which  travci"se.s  the  centre  of  each  fang  and  opens  by  a 
minute  orifice  at  its  extremity.  The  shajK!  of  the  cavity  corresponds  somewLat 
with  that  of  the  tooth  ;  it  forms  what  i.s  called  the  pulp-cavifi/.  and  cf>ntaiTis  a  soft, 
highly  vascular,  and  .sensitive  substance,  the  dental  pulp.  The  pulp  consists  of  a 
loose  connective  tissue  and  cells ;  it  is  richly  supplied  with  vessels  and  nerves, 
which  enter  the  cavi^  through  the  small  aperture  at  the  point  of  each  fang.  The 
cells  of  the  pulp  are  partly  found  ponncMtiiig  the  connective  tissue,  and  jiartly 
arranged  as  a  layer  on  the  wall  of  the  pulp-cavity.  These  latter  cells  are  of  two 
kinds :  some,  columnar  in  shape,  are  named  the  odontoblasts  of  Waldeifer.  and  w  ill 
be  referred  to  hereafter;  others,  fiisifonn  in  shape,  are  wedged  in  between  the  colum- 
nar cell.s,  and  have  two  fine  processes,  the  outer  or  tlistal  one  passing'  into  a  den- 
tine tubule,  the  inner  being  continuous  with  the  processes  of  the  connective-tissue 
cells  of  the  pulp-matrix.  According  to  some  anatomists  the  processes  of  the  odon- 
toblasts are  also  continued  into  the  dentine  tubuli. 

The  solid  portion  of  the  tooth  consists  of  three  distinct  structures— vis.  the 
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proper  dental  substanco.  which  forms  the  larger  portion  of  the  tooth,  the  t'fnn/.  or 
dentine;  a  layer  which  covei-si  the  exposed  part  of  the  cruwn,  the  enamel;  and  a 
thin  layer,  which  U  disposed  on  the  surface  of  die  Sung,  the  cement,  or  eru^a 

petrom. 

The  Ivory,  or  Dentine  (Fig.  T).")!).  fonii"*  the  pritu-ipal  mas^  of  a  tooth ;  in  its 
central  part  is  the  cavity  enclosing  the  pulp.  It  is  a  moditicatiou  of  osseous  ti:»ue, 
from  which  it  differs,  however,  in  structure  and  chemical  composition.  On  exam- 
ination with  the  microscope  it  is  seen  to  consist  of  a  number  of  minute  wavy  and 
hranching  tubes  having  di.sfinct  parietc!'.  They  are  called  the  dental  tubulin  and 
are  imbedded  in  a  dense  homogeneous  substance,  the  iniertubular  ti%9ue. 

The  dmUd  hcftuft*  sre  placed^  puraUel  with  one  another,  and  open  at  theur  mner 
ends  into  the  pulp-cavitf .   In  their  course  to  the  periphery  they  present  two  or 


Fto.558. 


Vertical  Section  of  a  Bicuspid  Tootb  (magnlflfld).     Canine  Tooth  of  Mmi,  i.rcM'ntiiiK  u  ir.iii>vtr>e  HKriiun  -Ta 

portion  of  tbo  r<M.i:  l.  (Anient  with  lurv-f  lacuu.f  unil  I'Ar- 
allel  atrlie:  .',  iiiuriclubaUr  spacvs:  3,  aenutl  tubuli-* 
(BUfoUied  aw  dlaau.). 

three  curves,  and  are  twisted  on  themselves  in  a  spiral  direction.    The  direction  of 

these  tubes  varies:  they  are  vertical  in  the  upper  portion  of  the  crown,  oblique  in 
the  neck  and  upper  part  of  the  root,  and  toward  the  lower  part  of  the  root  they  are 
inclined  downward.  The  tabuli,  at  their  commencement  are  about  ^  of  an  inch 
in  diameter;  in  th«r  course  they  divide  and  subdivide  dicliotomously,  so  as  to  give 
to  the  cut  surface  of  the  dentine  a  striated  appeamnci'.  From  the  ^ides  of  the  tulie*. 
especially  in  the  fan^;,  ramifications  of  extreme  minuteness  are  given  ofl',  which  join 
together  in  loops  in  the  intertnbular  substance  or  terminate  in  small  dilatations  mm 
which  bnmches  are  given  off.  Near  the  periphery'  of  the  dentine  the  finer  ramifies 
tions  of  the  tubuli  terminate  in  a  layer  of  irregular  braiu  lu  d  spaces  which  commn- 
nicate  with  each  other.  These  are  called  the  interglobular  Hintcts  of  Czerraak  or  Uie 
(jranviar  layer  of  Pnrkinje  (Fig.  558).  The  dental  tubuli  nave  compan^ively  thiek 
walls,  and  ccmtain  slender  cylindrical  prolongations  from  the  cells  of  the  pulp-tissue, 
first  deecribed  by  Mr.  TomeSi  and  named  Tomes's  fibres  or  dentinal  fibres.  These 
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dentinal  fibres  are  analogous  to  the  soft  contents  of  the  canaliculi  of  iMme.  Between 

Tonio>''^  f''  re?»  ari'l  tho  ivory  of  the  canals  thoro  i«  an  oh'ustic  homogeneous  HiembfaiM 
which  reMsU**  the  action  of  acicb — the  dentinul  shmth  of  Neuiuann. 

The  htterttAular  ntbstanee  is  translncent,  finely  granular,  and  contains  the  chief 
part  of  the  earthy  matter  of  the  dentine.  After  the  rurthy  matter  has  been 
removed  by  steopinir  a  tooth  in  Wfnk  acid,  thp  nniinal  tjit^i?  mnniTtiriL'  rnav  bp 
torn  into  lamina?  which  run  parallel  with  the  pulp-cavitv  acro!«s  the  direction  of  the 
tubes.  A  section  of  dentine  often  displays  a  series  somewhat  parallel  linee— 
the  hicremevt't}  h'ii>  s  of  Salter.  These  lines  are  composed  of  a  number  of  masses 
of  ivniH-rfectly  caK  ifud  doiitinp  arranged  in  layers.  In  consequcnco  of  the  imper- 
fection in  the  calcitying  process  little  irregular  cavities  are  left,  tcnned  interglolh- 
uUvr  »pa€e»^  similar  to  tlrose  in  tlie  granniar  layer,  but  lai^er,  and  have  received 
their  name  firom  the  &ct  that  th^  are  surrotinded  by  minute  nodules  or  globules 
of  dentine. 

Other  curved  lines  may  be  seen  parallel  to  the  surface.  These  are  the  Jines  of 
SehrtgeTy  and  are  doe  to  the  optical  effect  of  simultaneotts  curvature  of  the  dentinal 
fibres. 

Chemical  Composition. — Accnri]ii»2  to  Berzcliiis  :uiil  Bibra.  dentine  consL*ts 
of  28  parts  of  animal  and  72  of  earthy  matter.  The  aniuml  matter  is  resolvable 
by  bouing  into  gelatin.  The  earthy  matter  consists  of  phosphate  of  lime,  car- 
bonate of  lime,  a  trace  of  fluoride  ox  calcium,  phosphate  of  nrngnesia^  and  other 
sldts. 

The  Enamel  Ls  the  hardest  and  most  compact  part  of  a  tooth,  and  forms  a  thin 
crust  over  the  exposed  part  of  the  crown  as  mr  as  the  commencement  of  the  &ng. 
It  is  thielcest  on  the  grinding  surface  of  the  crown  until  worn  away  by  attrition, 

and  becomes  thinner  towavil  f!ie  neck.  It  consists  of  n  controrie*  of  minute  hex- 
agonal rods.  They  lie  parallel  with  one  another,  resting  by  one  extremity  upon  the 
dentine,  which  presents  a  number  of  minute  depressions  'for  their  reception,  and 
fonning  the  free  surface  of  the  crown  by  the  other  extremity.  Tlu  sc  fibres  are 
directed  vertically  on  the  summit  of  the  crown,  horizontally  at  the  sides;  they  are 
about  the  » of  an  inch  in  diameter,  and  pursue  a  more  or  less  wavy  course. 
The  enamel  is  marked  by  a  series  of  undulating  lines,  which  cross  each  other  or 
"decussate;"  these  lines  are  doubtless  formed  by  the  variation  in  the  course  of  die 
cnnmel-rods.  Another  series  of  line-*,  colored  brown,  probably  fiom  the  presence 
of  pigment,  and  denominated  the  paralicl  utrUe  of  Retzius,  are  seen  on  a  section  of 
the  enamel.   Their  exact  significance  is  uncertain. 

Numerous  minute  interstices  intervene  between  the  enamel-fibres  near  their  den- 
tinal .surface — a  provision  ('alcnlated  to  allow  of  the  permeation  of  fluids  from  the 
dentinal  tubule  into  the  substance  of  the  enamel.  The  enamel-rods  consist  of  solid 
hexagonal  or  four-sided  prisms  connected  by  their  surfiuies  and  ends  and  filled  with 
calcareous  matter.  If  tht  latter  be  removed  by  weak  acid  from  newly-fonm  il  or 
growinjr  enamel,  it  will  be  found  to  present  a  network  of  di  lii  ate  pri«matic  cells  of 
animal  matter.  It  is  a  disputed  point  whether  the  dentinal  fibres  penetrate  a  cer- 
tain distance  between  the  rods  of  the  enamel  or  no.  No  nutritive  canals  exist  in 
the  enamel. 

Chkmical  r'o>rposiTioN, — According  to  Bibra,  enamel  consi.'Jts  of  Pfi.T)  per  cent, 
of  earthy  mutter  and  3.5  per  cent,  of  animal  matter.  The  earthy  matter  consists  of 
phosphate  of  lime,  with  traces  of  fluoride  of  calcium,  carbonate  of  lime,  phosphate 
of  .magnesia,  and  other  .salts. 

The  cortical  substance,  or  cement  [crmia  fiftmna).  is  disjiosed  as  a  tinn  layer 
on  the  roots  of  the  teeth  from  the  termination  of  the  enamel  st*  far  as  the  apex  of 
the  fang,  where  it  is  usually  very  thick.  In  structure  and  chemical  composition  it 
resembles  bone.  It  contains,  sparingly,  the  lacunje  and  canaliculi  which  characterite 
true  Voiie  ;  tin-  lacuna*  plared  near  the  stirfare  have  the  entialiculi  rarliatinir  froni  f)ie 
side  of  the  lacunae  toward  the  periodontal  membrane,  ami  those  more  deeply  placed 
join  with  the  acUaoent  dmtal  tubnli.  In  the  thicker  portions  of  the  crusta  petrosa 
tiie  lamelUe  and  Havosian  canals  peculiar  to  bone  are  also  found.  As  age  advances 
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the  cement  increases  in  thieknosH.  and  gives  rise  to  those  bony  piowtlii?,  or  exostoses, 
ftn  conimon  in  the  tootli  of  the  a[ri''l:  the  pnlp-cnvity  hccoine?*  also  partially  fille<l  up 
by  a  hard  substance  iutermeiliate  in  structure  between  dentine  an<i  bone  (otsU.o-dcH' 
Unej  Owen ;  te^tmdary  dentine^  Tomes).  It  appeftn  to  be  fonned  by  a  slow  conver- 
sion of  the  dental  pulp,  which  dirinks,  or  even  diaappeara. 

DKVJUiOFlUBMT  OF  TUB  TmS. 

In  describing  the  development  of  the  teeth  we  have  first  to  consider  the  mode 
of  fonnatinn  nf  the  teni[»<irMrv  or  milk  teeth,  and  then  that  of  the  permanent  series. 

Development  of  the  Temporary  Teeth. — The  development  of  these  teeth  in 
the  foetus  begins  at  a  very  early  period.  About  the  seventh  week  the  margin  of 
the  jaw  presents  a  slight  longitudinal  depression  or  groove  with  rounded  borders. 
This  is  teniH><l  the  jtrinnfh'f  ifrntnl  qroori'  of  Goodsir.  and  is  caused  by  nn  involu- 
tion of  the  epithelium  of  the  ond  cavitv  into  the  subjacent  connective  tissue.  The 
projecting  borders  of  the  groove  are  called  the  dental  rtdget.  The  groove  eonaiscs, 
thertffore,  superficially,  of  a  col!*  *  tion  of  epithelial  cells,  beneath  which  is  a  gelat- 
inous coniicftive  tissue,  wliicli  i~  taken  to  represent  the  corium  and  connective  tissue 
of  the  mucous  membrane,  and  deeper  than  this  is  the  ussitjing  substance  of  the  jaw. 
The  essential  structures  of  the  teeth  are  dmved  hom  these  two  elements — ^the 
enamel  from  the  epithelium  which  covers  the  surface  of  the  dental  groove,  the 
dentine  and  crusta  pttrrv^n  froin  the  deeper  structures. 

First,  as  to  the  enamel.  The  primitive  dental  groove  increases  in  size  and 
becomes  filled  up  and  covered  in  by  the  epithelium,  which  becomes  greatly  increased 
in  (piantity,  so  tnat  the  groove  is  only  indicated  by  a  shallow  superficial  furrow.  As 
the  dentnl  rid^re'* — -that  is  to  .say,  tlie  sides  of  tlio  groove— ri«e  nji.  the  epithelial 
mass,  wliich  is  named  the  enamel-germ^  seems  to  pa-sh  deeper  and  tleeper  into  the 
substance  of  the  jaw.  and  at  lasts  meets  with  the  papilla,  presently  to  be  described. 
The  lower  part  of  this  ma.s8  of  epithelial  cells — that  is,  the  part  farthest  from  the 
DinrLMn  nf  the  jaw — spreads  out  in  all  directions,  and  the  epithelial  cells  here 
iucieitse  in  number.  The  ma^  thus  assumes  a  ila.sk  shape,  which  is  conuecuni  by 
a  narrow  neck,  formed  by  the  dental  ridges,  with  the  epithelial  lining  of  the  mouth. 
It  may  now  be  compare(t  to  a  tubular  gland,  consisting  of  a  dilated  extremity  filled 
with  epithelium  and  opening  by  a  narrow  duct,  ulso  filled  with  epithelium,  on  the 
margin  of  the  jaw.  This  narrow,  constricted  portion  is  called  the  neek  of  the  enamel- 
organy  and  is  of  importance  as  being  the  part  from  which  the  enamel-organ  of  the 
future  pennanent  tooth  is  derived.  The  lower  expanded  portion  of  the  mass  of 
epithelial  cells,  the  body  of  the  tinsk.  now  inclines  outward,  so  as  to  form  an  angle 
with  the  neck  or  more  superlicial  j)art. 

In  the  soft  connective  tissue  beneath  this  mass  of  epithelial  cells  a  small  papilla 
arises  by  an  ineroaso<l  develojmient  and  growth  of  the  corpu.scles  of  the  part.  TI>e 
fir^t  ap|K  ;ir:in('<>  of  fliis  is  the  formation,  just  below  the  enamel-germ,  of  n  dark  semi- 
lunar area,  winch  appears  to  embrace  the  bottom  of  the  dental  groove.  From  tiie 
centre  of  the  concavity  of  this  a  ridge— subitequently  diffinmitiated  into  papillae — 
corresponding  to  the  different  teeth  springs  up.  It  grows  upward,  become^  va.-  ular. 
and  comes  in  contact  with  the  epithelial  cells  of  the  enamel-germ,  and  is  rt< « ivr.l 
into  a  dimple  on  its  under  surface.  By  its  continued  growth  it  pushes  its  way  up 
into  the  enamei-germ,  which  becomes  fokled  over  it  like  a  hood  or  cap.  We  have, 
then,  at  this  stage,  a  vascular  p  ipilla  which  has  already  begun  ?  ■  a-sume  somewhat 
the  sliaf>e  of  the  crown  of  the  future  tooth,  sunnoiinted  by  a  sort  <•!'  ilom«*  or  rap  of 
epithelial  cells,  which  were  originally  the  cells  contained  in  the  lower  or  exi>anded 
part  of  the  flask-shai^ed  primitive  dental  groove  (Fig.  550).  These  cells  now  nndeigo 
a  differentiation  into  three  cla.sses  or  varieties.  Those  which  are  in  contact  with 
the  papilla,  and  whirh  are  continur^iis  throti<_'h  tin-  iii'<  k  of  tlic  eiiamol-crerm  with 
the  deepest  layer  of  ceils  of  the  oral  epithelium,  become  eiongattd,  nnd  form  a  layer 

of  well-marked  and  regular  eolnmnar  epithelium  coating  the  papilla.  These  are 
named  the  nHUmal  enmntl  epUkeUum.   The  enter  layer  of  cells  of  the  enam^ 
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erm,  which  are  in  contact  with  the  inner  surface  of  the  dentinal  sac,  presently  to 
e  described,  are  much  shorter,  cubital  in  form,  and  are  naim  d  the  >  rf'  ru>tf  vmnvd 
epithelium.  All  the  intermediate  round  cells  of  the  enamcl-^erm  between  ihe<>e  two 
lajen  andergo  a  pecnliar  change.    They  become  stellate  m  shape,  and  their  pro- 
cesses unite  to  fnnn  a  network  which  resembles  pehitinous  connective  tissue. 

While  these  chanjies  have  been  goinLr  on  the  two  boiiis  of  the  semilunar  mass, 
before  spoken  of  as  embracing  the  enamel-germ,  and  from  which  the  papilla  was 
derived,  extend  upward^  aarroondin^  the  radimentary  tooth  and  becoming  converted 
into  a  vascular  membrane^  constitating  a  sac— the  amtinai       which  encloses  the 

Fio.  500. 


Fio.  SS9. 


Totkal  e«ctinn  of  the  Inferior  Maxilla  of  an  Early 
Hmnan  Fcpiui  tmatmifled  25  di«ni«J:  1.  denial 
yrooTe:  rcmnina  <■{  tin-  ••tmtn<  l-Kcnn ;  3,  enaniel- 
OnCMti  iin  sent iiu;  <  xti  riiully  <  I'lllifUiim.  ft»  aljo 
trfiere  ft  fnmis  the  rnnnu'l-giTni  i>f  the  papilla-  of 
the  dental  moouIu*:  4,  secondary  enainc-I-Kt-nu— 
rudiment  of  Uie  permanent  tooth :  5,  denial  irerin ; 
t,  lower  Jkw ;  7.  Mcekd'a  eaitUflge. 


Denlul  Sno  nf  a  Tliiiniiii  Kmbr>i.  ul  an  Atlvuiici-it 
8ta|{u  of  l)i-v«lo]>iutrnt,  Dartly  diagramniatic : 
a.  wall  of  tbe  Me,  formed  of  connective  liMue, 
witb  its  outer  ■tratnni,  a>,  end  iu  inner,  a* :  ft. 
enamel-iirmin,  wllh  Its  paplHarj  an<!  farivlal 
layer  of  oi  lls;  e,  d,  Ihe  onumel-ini  nitirHnc  atnl 
t'tmnii  l-iiri'-rii-- :  dentine  cells:  /,  d'  iil'il 
Kcrm  HO'i  I  jiv  'Irtrie'-;  ij,  i.  traii>lll<'ii  i  t  the 
wall  of  tbe  lullicle  into  thv  tissue  ot  tbe  den- 
tal fern. 


tooth.    As  they  grow  upward  the  two  horns  approach  each  other,  and,  penetrating 

the  dental  rid^jes  or  lips  of  the  primitive  groove,  they  cause  the  neck  of  the  enamel- 
organ  to  atropliy  and  disnijpoar.  so  that  all  communication  between  the  enamel-germ 
and  the  superiicial  epithelium  is  cut  off. 

We  have  now  a  vasoular  papilla  snrmonnted  by  an  inverted  cap  or  capsnle  of 
epithelial  cells,  the  whole  being  surrounded  by  a  membranous  sac.  The  cap  or  cap- 
sule consist.s  of  an  internal  layer  of  eclls — the  internal  enamel  epithelium — in  con- 
tact with  the  papilla ;  of  an  external  layer  of  cells — the  external  enamel  epithelium — 
lining  the  interior  of  the  dentinal  capsule ;  and  of  an  intermediate  msas  of  stellste 
cells  with  anastomosing  processes  (Fig.  .56<>).  The  enamel  is  formed  exclusively  from 
the  internal  enamel  epithelium,  the  columnar  cells  of  which  undergo  direct  cji!cifi«  a- 
tion  and  become  elongated  into  the  hexagonal  rods  of  the  enamel.  The  intermediate 
cells  atrophy  and  disappear,  so  that  the  calcified  interns)  enamel  epithelium  and 
the  external  enamel  epithelium  come  into  close  apposition,  and  the  cells  of  this  lat- 
ter layer  fonn  a  distinet  membrane,  named  the  cntiruhr  th'nttit  or  Nunmuffi')*  vwtn- 
braney  which  long  remains  perceptible,  and  after  the  tooth  has  emerged  from  the 
ffoms  fbrms  a  homy  layer  whidi  may  be  separated  from  the  calcified  msss  below  by 
the  action  of  strong  aritls.  Tt  is  marked  by  the  hexagonal  impressions  of  the 
enamel-prisms,  an<l  when  staincrl  Ity  nitrate  of  silver  shows  the  characteristic 
appearance  of  epithelium.  It  soon,  however,  wears  away  from  the  surface  of  the 
tooth. 

FcrtnaUon  qf  the  i^sntme.— While  these  changes  are  taking  place  in  the  epithe- 
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Hum  to  form  the  enamel.  conteniponineouH  ihanLre-i  arc  or(  urrin>r  in  the  blastema  or 
corium  which  result  in  tlie  fonuation  of  the  dentine  ami  cement.  A.s  bel'ure  j»tated, 
the  first  germ  of  the  dentine  consists  in  the  formation  of  a  dark  semilunar  area 
around  the  bottom  of  the  dental  jiroove.  From  the  luiiliilc  nf  this  a  projection 
springs  up,  at  first  in  the  tonn  «>f  a  ridu'e.  which  extends  alonj;  the  whide  len^'th 
of  the  jaw.  The  ridge  becomes  Hub.se(iuently  divided  into  papilhe,  corresponding 
in  number  to  the  teeth,  by  the  atrophy  of  the  intervening!;  parts.  The  papillje  grow 
upward  into  the  enamel-organ,  and  become  coated  by  it  and  enclosed  in  a  vascalar 
connective  tissue,  the  dentiiiid  sac.  in  the  manner  above  de>rribed.  Tliey  tlien  eon- 
stitute  the  formative  pulp  from  which  the  dentine  and  permanent  pulp  are  derived. 
Each  papilla  consists  of  rounded  cells  and  is  very  vascular,  and  soon  begins  to 
assume  the  shape  of  the  tooth  which  is  to  be  developed  from  it.  Tlie  next  step  ia 
the  formation  of  the  odontoblasts,  which  have  a  relation  t<»  the  develnpinent  of  the 
teeth  Mmilar  to  that  of  the  osteoblasts  in  the  formation  of  bone.  They  are  formed 
first  from  the  cells  of  the  periphery  of  the  papilla,  which  become  enlarged  and  of 
an  elongated  form  and  provided  with  numerous  jiroeesse-s.  These  processes  as  they 
grow  become  calcified  externally,  tlie  calcified  jiortion  fonniiit:  the  walls  of  tlie  den- 
tinal tubules,  and  the  uncalcified  axial  portion  the  dentinal  fibres  (Tomes  »  fibre.*) 
which  are  contained  within  the  tubules.  Tn  addition  to  this  the  lateral  processes 
from  the  odontoblasts  form  the  brati<  lies  of  anastomosis  whereby  the  dentinal  canals 
communicate.  Tn  this  way  the  j)erijiheral  layer  of  the  ]>a]>i]l:i  beenines  coated  with 
a  solid  shell  of  dentine,  on  the  inner  surface  of  which  a  second  laver  of  o<lontoblast 
is  arraii^a-d,  and  in  its  turn  calcifies;  and  thus  the  process  goes  on  through  the  entire 
thi<  kie->s  of  the  dentine,  the  procoesoe  of  one  odontoblast  being  directly  continuous 
with  those  in  succeedinji  layers,  so  tliat  eaclt  dental  fil)re  must  be  regarde*!  as  forme«i 
by  several  continuous  odontobhLst,s.  The  central  part  of  the  papilla  iloes  not  undergo 
calcification ;  its  cells  proliferate,  nerve-fibres  are  developed  in  it,  and  it  remains 
persistent  jus  the  pulp  of  the  tooth.  The  cement  is  formed  from  the  wall  of  the 
dentinal  sac,  whicli  is  developeil  from  the  two  horns  of  the  semilunar  mass  at  the 
bottom  of  the  dental  groove  from  which  the  papilla  originally  sprung.  So  that  the 
dentine  and  cement  may  be  .said  to  originate  from  analogous  structures.  In  this 
membranous  sac  ossification  goes  on  in  a  manner  identical  with  the  intramembm- 
nous  ossification  of  bone,  and  the  oement  formed  is  merely  ordinary  boDe»  contain^ 
ing  canalicidi  and  lacunse. 

The  germs  of  the  milk  teeth  make  their  appearance  in  the  following  order:  At 
the  seventli  we*  k  tlii'  l'« mi  of  the  first  molar  of  the  upper  jaw  appears;  at  the 
eighth  week,  that  fur  the  taiiiiie  tooth  is  developed:  the  two  incisor  papill.T  appear 
about  the  uiuth  week  (the  central  preceding  the  lateral);  la,stly,  the  second  molar 

{)apilla  is  seen  at  the  tenth  week  behind  the  anterior  molar.*  The  teeth  of  the 
ower  jaw  ap|)ear  nither  later,  the  first  molar  papilla  being  only  just  visible  at  the 
seventh  week,  and  the  second  molar  papilla  not  being  developed  before  the  fUtt- 
enth  week. 

D«v«1oi»nefnt  of  the  Permanent  Teetii. — The  |>ermanent  teeth,  as  regards 
their  development,  may  be  divided  into  two  sets:  (1)  those  which  replace  the  tempo* 

rary  teeth,  and.  like  them,  are  ten  in  nninber:  these  are  the  siieceosiondf  fienmin-  nt 
teeth;  and  (2)  those  which  have  no  temjiorary  ]>redecessors,  but  are  superadded  at 
the  bock  of  the  dental  series.  These  are  three  in  number  on  either  side  in  either 
jaw,  and  are  twmed  the  mp>  ra<hh  .1  /lermaMent  teeth.  They  are  the  three  molan 
of  the  permanent  set,  the  molars  of  the  temporary  set  being  replaced  bv  the  j.rx-- 
molurs  or  bicuspids  of  the  permanent  .set.  The  development  of  the  succe.'ssional 
permanent  teeth — ^the  ten  anterior  ones  in  eitner  jaw — ^will  be  first  considered.  In 
the  neck  of  the  enann'l-<irgaii  of  the  temporary  tor)th,  prior  to  the  mc'ting  of  thv 
two  <leiital  ridges  and  tin  obliteration  oftliis  portion  of  the  primitive  dental  groove, 
an  indentation  of  the  epithelium  takes  place  in  the  layer  of  cells  fonning  the  poste- 
rior wall  of  the  neck  of  the  sac.  This  forros  a  groove  or  indentation  similar  to  the 
groove  in  lh»  oral  epithelium  of  the  mai^^in  of  the  jaw  which  formed  the  primitive 
dental  grooTe,  and  urom  its  resemblance  is  termed  by  Goodsir  the  secondary  denkU 
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yrooife.  These  grooves  or  deprt-ssions  are  ten  in  number  in  each  jaw,  and  are  foriued 
sucrossively  fn)in  Jn'forc  backward.  They  become  filled  with  epithelial  cells,  and 
recede  into  tlie  bubstuace  of  the  gum  behind  the  germs  of  the  temporary  teeth. 
They  constitnte  the  tnamel-germs  of  the  panuanent  teeth.  As  they  recede  they 
become  fla.sk  haiM  <I  from  an  expansion  of  dMir  distal  exttonity,  aDd.fiiiaIl7  meet  a 
papilla  which  has  been  formed  in  the  coriiim,  just  in  the  same  manner  as  was  the 
case  in  the  temporary  teeth.  The  apex  of  the  papilla  iudeutates  the  enamel-germ, 
-which  endoeee  it,  and,  forming  a  cap  for  it,  undergoes  analogous  changes  to  those 
4escribe<l  in  the  development  of  the  milk  teeth,  and  becomes  converted  into  the 
enamel,  whilst  the  papilla  forms  the  dentine  of  the  permanent  tooth.  In  its  devel- 
opment it  becomes  euclo^ied  in  a  dental  sac  which  adheres  to  the  back  of  the  sac  of 
the  temponiry  tooth.  The  sac  of  each  permanent  tooth  remains  connetsted  with  the 
fibrous  tissue  of  the  <;um  by  a  slender  Dand  or  guhemaevbtm^  which  passes  to  the 
margin  of  the  jaw  bebiinl  the  corresponding  milk  tooth. 

The  suj^eraddeU  permanent  teeth — three  on  each  side  in  each  jaw — arise  from 
successive  extensions  backward  of  the  back  part  of  the  enamel-germ  of  the  imme- 
diately preceding  tooth.  During  the  fourth  month  that  portion  of  the  enamel-germ 
.^f  the  last  temporary  molar  to<jth  which  lies  behind  the  tooth,  and  viiich  has 
remained  unobliterated,  is  prolonged  backward  and  forms  the  euamel-^erm  of  the 
first  permanent  molar  into  which  a  pa])illa  projects.  From  this  tooth  in  a  similar 
manner,  about  the  seventh  month  after  birth,  the  second  molar  is  fi  ruit  I :  and 
about  tlie  third  year  the  third  moUr  is  formed  by  an  extmsion  backward  of  the 
enamel-germ  of  the  second  molar. 

Eruption. — When  the  calcification  of  the  different  tissues  of  the  tooth  is  suf- 
ficiently advanced  to  enable  it  to  bear  the  pre>Mire  to  which  it  will  In*  afterward 
subje^'ted,  its  eruption  takes  place,  the  tooth  making  its  way  throuLdi  the  gum. 
The  gum  is  absorbed  by  the  pres^sure  of  the  crown  of  the  tooth  against  it,  which  is 
itsdf  pressed  up  by  the  increasing  size  of  the  fuug.  At  the  same  time  the  septa 
between  the  dental  sacs,  at  first  fibrous  in  structure^  ossify  and  constitute  the  alve- 

[Fto 


The  above  bun  •taowR  the  LK;titim'  of  a  Child  ulwiit  Seven  Years  Old.  Tbe  "Kixlb-yf'r  molan."  have  already 
■QgKfCQ.  The  otiMr  penaauent  leMh  an  mmi  partially  (terdapcd  and  conoealed  iu  Um  two  Jaw^booM 

oil ;  lihese  finnly  embrace  the  necks  of  the  teeth  and  afford  them  a  solid  basis  of 
support 

The  eruption  of  the  temporary  teeth  commences  at  the  seventh  month,  and  is 
complete  aboQt  the  end  of  the  second  year,  those  of  the  lower  jaw  preceding  the 
upper. 
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The  periods  for  the  eruption  of  the  temporary  set  are — 

7th  month,  central  incisors.  14th  to  20t}i  month,  canine. 

7th  to  10th  month,  lateral  incisors.      18th  to  36th  month,  posterior  molars. 

12th  to  14th  iiioiith,  :interior  mohirs. 

Calcification  of  tlie  permanent  teeth  commences  a  little  hefore  birth,  and  proceeils 
in  the  following  order  in  the  upper  jaw,  in  the  lower  jaw  a  little  earlier:  First  molar, 
fifth  or  sixth  month;  thccenti:il  incisor  a  little  later;  lateral  incisors  and  canine  about 
the  eighth  or  ninth  inonth  ;  tlie  hicnspiils  at  the  second  year;  second  molar  fifth  or 
sixth  year;  wi.sdom  tooth  about  the  twelfth  year 

Previous  to  the  permanent  teeth  penetrating  iljc  gum  the  bony  partitions  which 
separate  their  sacs  from  the  deciduous  teeth  are  absorbed,  the  fang8  of  the  tempo- 
rary teeth  di.sappear  by  absorption  through  the  arronrv  of  particular  imiltiiniclcnted 
cells  called  odontoclasts  which  are  developed  at  the  time  in  the  neighborhood  of  the 
&ug,  and  the  permanent  teeth  become  placed  under  the  loose  crowns  of  the  decid- 
Qous  teeth ;  the  latter  finally  become  detached,  and  the  permanent  teeth  take  their 
place  in  the  mouth. 

The  eruption  of  the  permanent  teeth  takes  place  at  the  following  periods,  the 
teeth  of  the  lower  jaw  preceding  those  of  the  upper  by  a  short  iutervtd: 

6|  years,  first  molars.  10th  year,  fK*coud  bicuspid. 

7th*  year,  tiro  middle  incisors.  11th  to  12th  year,  canine. 

8th  year,  two  lateral  incisors.  12th  to  13th  yiiir,  ^iM  ond  molars. 

9th  year,  first  bicuspid.  17th  to  2l8t  year,  wisdom  teeth. 

[As  thcv  nro  vorv  liable  to  dccav  nnlp;5S  thev  reroive  prnjicr  nttentinn  and  cnrc. 
it  is  important  that  the  student  should  notice  that  the  fir&t  )>cnnanent  molars  (gen- 
erally called  the    sixth-year  molars  ")  make  their  eruption  b^wn  the  incisors.] 


TBB  PALATB. 

The  Palate  [Fig.  552,  p.  840]  forms  the  roof  of  the  mouth :  it  consists  of  two 
portions,  the  hard  palate  in  front,  the  soft  palntr  !>ehind.  [The  line  of  junction  of 
the  two  can  be  eai»il3'  felt,  and  alno  is  marked  to  the  eye  by  a  diS'crcut  <x>lor.  The 
soft  palate  makes  nearly  half  of  the  roof  of  the  mouth.] 

The  hard  pcilate  is  bounded  in  front  and  at  the  sides  by  the  alveolar  arches- 
and  jrums ;  behind,  it  is  continuous  with  the  SMft  palate.  Tt  is  covered  l<v  a  «iciise 
structure  formed  by  the  periasteuni  and  mucous  membrane  of  the  mouth,  which  are 
intimately  adherent  together.  Along  the  middle  line  is  a  linear  ridge  or  raphd. 
wliieli  terminates  anteriorly  in  a  small  papilla  corresponding  vrith  the  inferior  open* 
ing  of  the  anterior  jjalatine  f. issn.  This  jiapilla  receives  fduments  from  the  na.«»«i- 
palatine  and  anterior  palatine  nerves.  Un  either  side  and  in  front  of  the  niph<? 
the  mucous  membrane  is  thick,  pale  in  color,  and  corrugated ;  behind,  it  is  thin, 
smooth,  an<l  of  a  deeper  color :  it  is  covered  with  squamous  epithelium,  and  fui^ 
nished  with  numerous  glands  (palatal  glands)  which  lie  between  the  mucous  mem* 
brane  and  the  surface  of  the  bone. 

The  soft  palate  {velum  vendnlum  palafi)  is  a  movable  fold  suspendeti  from  the 
posterior  Ix^rder  of  the  hara  palate  and  forming  an  incomfJete  septum  between  the 
mouth  and  pharynx.  It  consists  of  a  fold  of  mucous  niemhnine  enclosing  muscular 
fibres,  an  ajioneurosis,  vcs.sels,  nerves,  adenoid  tis^sue.  and  mucous  glands.  When 
occupying  its  usual  position  (i.  e.  relaxed  and  pendent),  its  anterior  surface  in  con- 
cave, continuous  with  the  roof  of  the  mouth,  and  marked  by  a  medi.ui  ridge  or 
mph^.  which  in<licatt>s  its  <»ri<jiii:vl  .separation  into  t\\<i  lateral  halves.  Its  posterior 
surface  is  convex,  and  continuous  with  the  mucous  membrane  covering  the  floor  of 
the  posterior  nares.  Its  upper  border  is  attached  to  the  posterior  margin  of  the 
hard  palate,  an<i  it.s  sides  are  hlende<l  with  the  pharynx.    Its  lower  bonier  is  free 

Hanging  from  the  middle  of  its  lower  border  is  a  small  conical-shaped  pendnloa8> 
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process,  the  uvula^  and  arching  outward  and  downward  from  the  base  of  the  nvula 
on  viu'h  sidi'  are  two  ciirvcfl  f<)T<I<  of  nuicotis  membrane  containing  mnacolar  fibreSi 
called  the  arches  or  piUans  of  the  soft  palate. 

The  anterior  ptUan  run  downwud,  outward,  and  forward  to  the<eidea  of  the  base 
of  the  tongue*  iind  are  formed  by  the  projection  of  the  Palato-gloesi  muscles,  covered 
hy  mnroiH  mend>n»ne. 

The  posterior  pillars  are  nearer  to  each  other  and  larger  than  the  auterioc;  they 
run  downward*  outward,  and  backward  to  the  aides  of  the  pharynx,  and  are  formed 
by  the  projection  of  the  Palato-pharyngei  muscles,  coven  il  liy  mucous  membrane. 
The  unterioi  and  posterior  piilara  are  fleparated  b^ow  by  a  trianguUr  interval  in 
which  the  tonsil  is  lodged. 

The  apace  left  between  the  arehee  of  the  palate  on  the  two  sides  is  called  the 
isthmus  of  the  faueeM,  It  is  bounded  above  by  the  free  ma i gin  of  the  palate, 
below  by  the  tongue,  and  on  each  side  by  the  pilhirs  of  the  soft  palate  and  the 
tonsil. 

The  murotu  membrane  of  the  soft  palate  is  thin,  and  covered  with  squamous  epi- 
thelium on  both  surfaces,  excepting  near  the  orifice  of  the  Eustachian  tube,  where  it 
is  columnar  and  ciliated."  Benctith  the  mucous  membrane,  on  the  oral  surface  of  the 
soft  palate,  is  a  considerable  amount  of  adenoid  tissue.  The  palatine  glands  form  a 
continuous  layer  on  its  posterior  surface  and  around  the  vvula. 

The  ijponeurosis  of  the  soft  palate  is  a  thin  but  6rm  fibroUB  layer  attached  above 
to  the  lianl  palate  and  boconiin^  thinner  toward  the  free  margin  of  the  velnnu  It  IS 
blendcf I  with  the  aponeurotic  tendon  of  the  Tensor  palati  muscle. 

The  mueeiee  of  the  soft  palate  are  five  on  each  side — ^the  Levator  palati,  Tensor 
palati,  Palato-glossns,  Palato-pharyngeus,  and  Atygos  uvulae  [or  Levator nvulie]  (see 
p.  o*.'4).  The  following  is  the  relative  position  of  these  ptnirturos  in  n  dissection  of  the 
soft  palate  from  the  itosterior  or  nasal  to  the  anterior  or  oral  surtace :  immediately 
ben«lth  the  nasal  mu^us  membi«ne  is  a  thin  stratum  of  muscular  fibres,  the  poeti. 
rior  fasciculus  of  the  Palato-pharyngeus  mu.scle  joining  with  its  fellow  of  the  oppo- 
site side  in  the  middle  line.  Beneath  this  is  the  Azygos  uvula^.  consisting  of  two 
rounded  fleshy  fasciculi  placed  side  by  side  iti  the  median  line  of  the  soft  palate. 
Next  comes  the  aponeurosis  of  the  Levator  pakti  joining  with  the  muscle  of  the 
opposite  side  in  the  middle  line.  Fourthly,  the  anterior  fasciculus  of  the  Palato- 
pharyngeus.  thiekcr  than  the  posterior  and  separating  the  Tievator  palati  from  the 
next  muscle,  the  Tensor  palati.  This  muscle  terminates  in  a  tendon  which,  after 
winding  ronnd  the  hamular  process,  expands  into  a  broad  aponeurosis  in  the  soft 
palate  anteriMr  to  the  other  muscles  which  have  b(  en  enumerated.  Finally,  we 
nav*«  H  tliin  nmsenlar  strntitni.  the  Palato-r:lA<»sus  muscle,  placed  in  fnmt  of  the  apo- 
neurosis of  the  Tensor  palati,  and  separated  from  the  oral  mucous  membrane  by 
adenoid  tissue. 

The  Tonsils  (amygdnliv)  are  two  glandular  organs  situated  one  on  each  side  of 
the  fauces,  hetwwn  tlic  anterior  and  posterior  jiillars  of  the  soft  palate.  '  They  are 
of  a  rounded  form,  and  vary  considerably  in  size  tu  different  individuals.  Exter- 
nally the  tonsil  to  in  relation  with  the  inner  surface  of  the  Superior  constrictor, 
which  separates  it  from  the  internal  carotid  and  ascending  pharyngeal  arteries.  It 
correspond^  to  the  angle  of  the  lower  jaw.  lt«  iny^er  Kurfa'^p  presents  from  twelve 
to  fifteen  orifices  leading  into  small  recesses,  from  which  numerous  follicles  branch 
out  into  the  substance  of  the  gland.  These  follicles  are  lined  by  a  continuation  of 
the  mucous  membrane  of  tin  pliarynx,  eovixd  with  epithelium;  around  eadifolli> 
cle  is  n  layer  of  closed  capsules  imbe<hlt  <i  in  the  snhmneons  ti&sue.  These  capsules 
are  analogous  to  those  of  JPeyer's  glands,  consisting  of  adenoid  tissue.  No  openings 
from  the  capsules  into  the  follicles  can  be  recognized.  They  contain  a  thick  grayish 
secretion. 

The  'jrfcrf'ps  snpplyinir  the  tonsil  are  the  dorsalis  linguae  from  the  liTi<:ual.  the 
asctmlini;  jialatinc  an^i  icnsillar  from  the  facial,  the  ascending  pharyngeal  tmni  the 

'  Aoce»nling  to  Klein,  the  n)ucous  membrane  on  the  natial  surface  of  the  soft  pat&te  in  in  the  fcetus 
eovend  ihrooghoat  bjoolnnnar  dlUted  epithelinm. 
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external  carotid,  the  descending  palatine  branch  of  the  internal  maxillary,  and  s 

twiji  from  the  small  nieniniroal. 

The  veins  teriuiitatti  in  the  tou.sillar  plexus,  on  the  outer  siik-  of  the  tonsil. 
The  nerwt  are  derired  from  Meckel's  ganglion  and  from  the  glo.s.so-phar}  ngeal. 


THB  aALIVARY  QIiANDS  (Fig.  562). 

The  principal  salivary  glands  communicating  with  the  mouth  and  pooring  their 
secretion  into  its  cavity  are  the  parotid,  siilimaxillarv.  and  snblin«;ual. 

The  Parotid  Gland*  so  called  from  being  placed  near  the  ear  {jtapdj  near ;  ouc, 
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^ftr^Cf'the  ear),  the  laigest  of  the  three  salivarA-  plands.  varying  in  weijjht  from  half 
an  ounce  fo  an  nimre.  It  lies  upon  tlie  side  of  the  face  iinTuediatcly  Im  Ihw  and  in 
front  uf  the  external  ear.  It  is  limited  above  by  the  zygoma;  below  by  the  angle 
of  the  jaw  and  by  a  line  drawn  between  it  and  the  mastoid  process ;  anterioriv  it 
extends  to  a  variable  extent  over  the  Masseter  muscle ;  posteriorly  it  is  bounde<f  by 
the  external  mfatiis,  the  mastoid  process,  and  the  Slemo-mastoid  and  Digastric  mas> 
cle»,  slighly  overlapping  the  former. 

Its  anterior  surface  is  grooved  to  embrace  the  posterior  mnrgin  of  the  ramus  of 
the  lower  jaw,  and  advances  forward  beneath  the  ramns  between  the  two  Ptetygoid 
muscles.  Its  outer  surface,  sliirhtly  lobulated.  is  covered  bv  the  inteptiment  and 
fascia,  and  has  one  or  two  lymphatic  glands  resting  on  it.  lti>  inner  surface  extends 
deeply  into  the  neck  by  m€«ns  of  two  large  procpAses,  one  of  which  dips  behind  ^e 
styloid  process  and  project.s  beneath  the  ma>t  i  I  [  i  ocess  and  the  Stemo-ma»ti>id  ntii>^- 

cle;  the  nthcr  is  sifnateil  in  fnmt  of  the  styloid  prooe«s.  and  paseca  into  tbe  back 
part  of  the  glenoid  fossa  behind  the  articulation  of  the  lower  jaw.  hubedde<l  in  its 
■ttbstance  is  the  extMnal  carotid  artery,  which  ascends  b^ind  the  ramus  of  the  jaw; 
the  posterior  auricular  artery  emei^ges  from  the  gland  behind,  tbe  temporal  arteiy 
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ttbove*  the  transvorsr  facial  in  front.  an<l  tlie  internal  niaxillarv  wififls  throu<rli  it 
iawarcl,  behiml  the  neek  of  tiie  jaw.  Su|>erH(  ial  to  tlit-  i  xtmial  carotid  is  tlie  trunk 
formed  hy  l*ie  union  of  the  temporal  and  internal  niaxillarv  veins ;  a  branch  con- 
necting thi»  trunk  with  the  internal  jugular  abo  passes  through  the  gland.  It  is 
also  travelled,  from  Ix  forc  lia(  k ward.  I>y  tlie  facial  nerve  and  its  branehes,  which 
emerge  at  it«  anterior  border  ;  branche.s  of  the  jjreat  auricular  nerve  pierce  the  gland 
to  join  the  facial,  and  the  auriciilo-temporal  branch  of  the  inferior  maxillary  nerve 
lies  above  the  upper  part  of  the  gland.  The  internal  carotid  artery  and  internal 
jngular  vein  lie  close  to  it.s  drep  Mirface. 

The  Duct  of  the  Parotid  Gland  [Stt  ntmu'n  [more  commonly,  but  Ics.'*  correctly, 
called  "  JSteno's  "■])  is  about  two  inciie-s  and  a  half  in  length.  Its  canal  is  about  the 
aise  of  a  crow-quill.  It  opens  upon  the  inner  snr&ce  of  the  cheek  by  a  small  orifice 
opposite  the  second  molar  tooth  of  the  upper  jaw;  and  from  this  orifice  it  may  be 
traced  obliquely  for  a  short  distance  beneath  the  mucou.s  membrane,  and  thence 
through  the  .snbstanee  of  the  liuccinator  muscle  and  across  the  Maisseter  to  the 
anterior  border  of  the  gland,  in  the  substance  of  which  it  commences  by  nnmerons 
branches.  The  direction  of  the  duct  corros|Kinds  to  aline  drawn  across  the  face 
about  a  finger  s  breadth  below  the  zygoma,  from  the  lower  part  of  the  concha  to 
midway  between  the  free  margin  of  the  upper  lip  and  the  ala  of  the  nose.  While 
crossing  the  Masseter  it  receives  the  duct  of  a  small  detached  portion  of  the  gland, 
gitri,!  j>iir»fi,h'M,  vt  hich  occasionally  exists  as  a  separate  lobe  just  beneath  the  zygo- 
matic arch.^  The  parotid  duct  is  dense,  of  considerable  thickness;  it  consists  of  an 
external  or  fibroiA  coat  of  considerable  density  containing  contractile  fibres,  and 
of  an  internal  or  mucous  coat  lined  with  short  columnar  epithelium. 

Vej^skls  and  Xi:hvf.s. — The  ar1ero  »  supplying  the  parotid  gland  are  derive<l 
from  the  external  carotid  and  from  the  branches  given  ofi'  by  that  vessel  in  or  near 
its  substance.  The  veins  empty  themselves  into  the  External  jugular  through  some 
of  it«  tributaries.  The  fymphatu's  teiteinate  in  the  snperficial  and  deep  cervical 
glands,  pjussing  in  their  course  through  two  or  three  lymphatic  glands  placed  on  the 
surface  and  in  the  substance  of  the  jiarotid.  The  urrrrx  are  derived  from  the  caro- 
tid plexus  uf  the  sympathetic,  the  facial,  and  the  superficial  temporal  branches  of 
the  auricdo-temporal  and  great  auricular  nerves. 

The  Submaxillary  Gland  is  situateil  below  the  jaw,  in  the  anterior  part  of  the 
submaxillary  triangle  of  the  neck.  It  is  irregular  in  form  and  weighs  about  two 
dradims.  It  is  covered  by  the 
integument,  Platysmn.  deep  cer- 
vical fascia,  and  the  boily  of  the 
lower  jaw,  corresponding  to  a  de- 
pression on  the  inner  surface  of 
that  bone,  and  lie.s  upon  the  Mylo- 
hyoid. I  lyo-glossiis,  and  Styhi- 
glossus  muscles,  a  portion  of  the 
gland  passing  beneath  the  poste- 
rior border  of  the  Mylo-hyoid. 
In  front  of  it  is  the  anterior  belly 
of  the  Digastric ;  behind,  it  is 
scfisrated  from  the  parotid  gland 
by  the  stylo-maxillary  ligament, 
and  from  tlie  siibliri;.iiuil  l'1;iih1  in 
fnmt  by  the  Mylo-hyoi«l  nm.-cle. 
The  facial  artery  lies  imbeddeil 
in  a  groove  in  its  pottterior  and 
upper  border. 

The  Duct  of  the  Submaxillary  Gland  (  Whartuns)  is  about  two  ini  hcs  in 
length,  and  its  walls  are  much  thinner  than  those  of  the  parotid  dnct.  It  opens  by 
a  luirrow  »irifice  on  the  summit  of  a  small  papilla  at  the  side  of  the  fneinim  lingujc. 
Traced  from  thence,  it  is  found  to  pass  between  the  sublingual  gland  and  the  Genio- 


Fio.868. 


A  Miirlily  iiiiiculli'-'l  Srciinn  ">f  tlu-  >iiIiiiiii.mI1iu>  '■luinl  i.f  the 
\^<M.  ^iiiini'<l  Willi  cnmiine  iKoUiktri :  a,  rn>Ni-!<4.-('Ut>n  of  unaU 
fftiiMir)  •hue  f>.  ltd  alTcolut contaloingMU vary  cells ;  c.ere»> 

ci  nl  of  'iiaun/zl. 


Digitized  by  Coqgie 


654 


ORGANS  OF  DJGESTIOHr, 


hvo-glossus  muscle,  then  backward  and  outward  between  the  Mylo-hyoi«l  and  the 
ri^'o-glossus  and  Geuio-hyo-glossus  muscles,  to  the  deep  portion  of  the  gland,  where 
it  commences  by  numerous  oranchea.  On  the  Uyo-glossn-  muscle  it  lies  between 
the  <i;u<t:Uorv  and  liypoglossal  nerves,  but  at  the  anteri<»i  lionN  r  of  the  niudcle  it 
crosses  beneath  the  gustatory'  nerve,  and  is  then  placed  above  it. 

Vessels  and  Nerves. — The  arteries  supplying  the  subinaxillary  gland  are 
branches  of  the  facial  and  lin>;!iai.  Its  veintt  follow  the  course  of  the  arteries. 
The  rr.  .*  arc  (lei  i\  t'il  from  the  submnxillarv  rrati-jli?*?!.  through  which  it  r<H-(  ivc< 
filaments  from  the  chorda  tynipani  of  the  facial  and  gustatory  branch  of  the  infe- 
rior maxillarv,  from  the  mvio-hvoid  branch  of  the  inferior  dental,  and  from  the 
aynipathetic. 

Tlir  Subling-ual  Gland  i'^  the  sninllest  of  tlu'  salivary  ;2;l;iii'ls.  It  i-  -ifUMtiMl 
beneatii  tiie  mucous  membrane  of  the  floor  of  the  mouth,  at  the  side  of  the  i'nv- 
num  lingUiP,  in  contact  with  the  inner  surface  of  the  lower  jaw,  close  to  the  syin- 
physb.  It  is  narrow,  flattened,  in  shape  somewhat  like  an  almond,  and  weigiis 
about  a  draclmi.  Tt  i';  in  relation  ahnn  with  the  mucous  membr;uic;  ht  loiv  with 
the  Mylo-hyoid  muscle:  in  front  with  the  depression  on  the  side  of  the  symphysis 
of  the  lower  jaw  and  with  its  fellow  of  the  opposite  side:  behind  mth  the  <leep  pait 
of  the  submaxillary  gland;  nnd  interna  If//  with  the  (jenio-hyo-glossus,  from  which 
it  spjianifcil  hv  tliL'  liiiL'ual  nerve  and  Wliart'in's  diii  t.  Its  oxcrctfirv  durt*  (liiirts 
of  Jtirini),  from  eight  to  twenty  in  number,  open  sepjirately  into  the  mouth,  on  the 
elevated  crest  of  the  mucous  membrane  caused  by  the  projection  of  the  gland  on 
either  side  of  the  froenum  lingutc.  One  or  more  join  to  form  a  tube  which  Opena 
into  the  Whartonian  clut  t ;  this  is  calh"!  the  dwt  of  Barf  In!  in. 

Vkssels  and  Nervks. —  The  sublingual  gland  is  supplied  with  blood  from  the 
sublingual  anti  submental  arteries.    Its  nerves  are  derive<l  from  the  gustatory. 

Structure  — The  salivary  are  comp<jund  racemose  glands,  consisting  of  numer- 
ous lobes  whirh  are  tiinde  up  of  sntallcr  InViules  coniiocffd  tnijother  by  dcn-o  aronlnr 
tissue,  vessrls.  ;.nd  ducts.  Each  lobule  consists  of  the  ramifications  of  a  single  (iuct, 
'^branching  frequently  in  a  tree-like  manner,"  the  branches  terminating  in  dilated 
ends  or  alveoli  on  which  the  capillaries  are  disti  il  iit.  i.  These  alveoli,  however,  a* 
Pfliigcr  points  out.  are  not  necessarily  spherical,  though  sometimes  thev  assurn<'  rlcit 
form;  sometimes  they  are  perfectly  cylindrical,  and  very  nften  they  are  nnitually 
compressed.  The  alveoli  are  enchwed  by  a  basement  membrane  which  is  continuous 
w  ith  tli<>  membrana  propria  of  the  «luct.  It  presents  a  peculiar  reticulatetl  stmcture, 
havinLT  tin  a]^pe:irance  of  a  basket  with  open  meshes,  and  consisting  of  a  network  of 
branched  and  flattened  uuclesited  cells. 

The  alveoli  of  the  salivary  glands  are  of  two  kinds,  which  differ  both  in  th« 
appcamnce  of  their  secretin<r  celts,  in  their  size,  and  in  the  nature  of  their  secret 

tiou.  The  '»!!(•  variety  serrr'fes  a  ropy  Ihiid  which  contains  rmtein,  and  fi.ive  there- 
fore been  named  the  hi«<.'ou«.  whUst  the  other  secretes  a  thinner  and  more  watery 
fluid  which  contains  serum^albnmen.  and  have  been  named  »n-on$  or  tfftKinmAM. 
The  sublingual  gland  may  be  reganUHl  as  an  i  xamph'  <<t  tin:'  former  variety,  the 
pafofid  of  the  latter.  The  sul)m:ixiliarv  i>  i-f  ihi-  iiii\<  ii  variety,  containing  both 
mucous  and  serous  alveoli,  the  latter,  however,  prcpouilerating. 

Both  alveoli  are  lined  by  cells,  and  it  is  by  the  character  of  these  celk  that  the 
nature  of  the  .d m  l  is  chietlv  to  be  determined.  In  addition,  however,  tlie  alveoli 
of  the  serous  glaij  I-  are  <tnalli  i  than  those  of  the  niiieous  ones. 

The  cells  in  the  mucous  alveoli  are  spheroiilal  in  shape,  ghissy,  transparent, 
and  dimly  striated  in  apfiearanca.  The  nucleus  is  iisnatly  situate<l  in  the  part  of 
the  cell  which  is  next  the  basement  membrane,  against  which  it  <nmetime»  flat- 
tened. Th(»  most  remarkalde  |ief»)iHarity  prcseMte<l  hv  ihe<f  r  . !!-  i-.  that  tbrv  -.'ive 
off  an  extremely  fine  process,  which  is  curved  in  a  direction  parallel  to  the  surface 
of  the  alveolus, lies  in  contact  with  the  membrana  propria,  and  overlaps  the  processes 
of  neighborinj;  cellt^.  The  cells  contain  a  quantity  of  mucin,  to  which  their  clear, 
tran-^[Kireiit  apiiearance  is  due. 

Here  and  there  iu  the  ulveoli  are  seen  peculiar  haU-moou-shaped  bodies  ^y^'^Jjl 
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between  the  cells  ami  the  nienibrana  propria  of  the  alveolus.  They  are  termed  the 
creMcent*  of  Gianuzzi  or  the  JemUune$  of  Heidenhain  (Fig.  5U>ij,  uud  are  regarded 
by  Pfllig«r  «s  due  lo  po8t*inortm  change;  but  by  most  oui«r  lator  observefs  they 
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A>  direct  pdssKKv  uf  nerve  into  «  Mllvary  cell.  B,  by  the  medium  of  a  multipolar  ganglion-cell.  g. 

IllBitnUios  PflOgw'a  Viewi  of  the  Tenntaattoo  of  the  Nerrea  in  the  AlrtoUr  Cells  (from  Striekei'i  Bamdbook). 

are  believed  to  be  coiujKXsed  of  polyhedral  granular  cells,  which  lieideuhaiu  leganU 
young  epithelial  cells  destined  to  supply  the  place  of  those  salivary  cells  which 
have  undciiroiie  (lisintofrration.    This  view,  however,  is  not  accepted  by  Klein. 

Serous  Alveoli. — In  the  .«erous  alveoli  the  cells  alnio«»t  cnnipletely  fill  the  cav- 
ity, go  that  there  i.s  hanlly  any  lumen  perceptible,  instead  of  presenting  the  clear 
transparent  appearance  of  the.  cells  of  the  mucous  alveoli,  they  present  a  granular 
appearance,  due  to  distinct  granules  of  an  albu- 
minous nature  iinbedded  in  a  closely-reticulated 
protonla.*<ni.  The  ducts  which  originate  out  of 
the  alveoli  arc  lined  at  their  commencement  by 
epithelium  which  differs  little  from  the  pavement 
tvpe.  As  the  duets  enlarge  the  epithelial  cells 
change  to  the  columnar  type,  and  they  are  de- 
ffcribed  bv  Pfluger  as  attached  to  the  basement 
meml)rane  by  a  brush  of  fine  hair-like  proeesses, 
which  he  believes  to  lie  continuous  with  the 
nerve-fibres.  Other  anatomists  regard  these 
cells  a.H  merely  striated  on  their  deep  surface. 
The  ducts  do  not  .spring  only  from  the  mIn  c  nil, 
for  between  the  cells  of  the  alveolus  it.seif  a  fine 
bnmching  network  is  found,  which  is  either  a 
lymphoid  tissue  continuous  with  the  sheath  of 
the  duct  or  a  .system  of  branching  tubes  by 
■which  the  ducts  commence  between  the  sali- 
vary cells  (Fig.  oO.j),  as  the  biliary  ducts  are 
said  to  commence  between  the  hepatic  cells.  The  ducts  have  also  diverticular  pas- 
sages lined  with  column:ir  epithcliuiii  ;  and  it  seems  that  the  .secretion  gOCS  On  in 
these  «liverticula  and  in  the  wider  portions  of  the  ducts  where  the  columnar  epithe- 
lium exi.sts,  as  well  .us  in  the  alveoli.  The  lobules  of  the  salivary  gland.s  are  richly 
f>npplicd  with  blood-vessels,  which  form  a  den.se  network  in  the  interalveolar  spaces. 
Fine  plexuses  of  nerves  are  al<o  formed  in  the  interlobular  tissue.  Tfliiirer  dcscriVies 
the  nerves  as  being  directly  contiinious  with  the  sjilivary  cells  of  the  alveolus,  the 
nerve  sometimes  pa.ssing  through  a  ganglicm-cell  just  before  joining  the  alveolui 
(Fig.  r»r.4.  A  and  n). 

In  the  submaxillary  and  sublingual  glands  the  lobes  are  larger  and  more  looselj 
united  than  in  tlie  parotid. 
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Mucous  Glands. — Besides  the  salivary  glands  proper,  ntimemu*?  other  glan<l0 
are  found  in  the  mouth.  Thej  appear  to  secrete  mucu^  only,  which  8erve»  to  keep 
the  montli  moist  during  the  intervale  of  the  aalivairy  aeeretion,  and  which  ie  mixed 
with  that  secretion  in  swallowing.  Many  of  these  glands  are  found  at  the  posterior 
part  of  the  dorsum  of  the  tongue,  behind  the  circum vallate  |>;if>illa;,  and  also  aloTis^ 
its  margins  as  tar  forward  as  the  apex.'  Others  lie  around  uud  lu  the  tonsil  iK'twei-n 
ite  crypts,  and  a  large  number  in  the  soft  palate.  These  glands  are  of  the  ordinaiy 
compound  racemose  tjpe. 


THE  PHABYKX. 

The  Phar3mx  is  that  part  of  the  alimentary  canal  which  plnrpd  behind  the 
nose,  mouth,  and  larynx.  It  is  a  musculo-membranou^  sac,  somewhat  conical  in 
form,  with  the  base  upward  and  the  apex  downward,  extending  from  the  under  sur- 
face of  the  skull  to  the  cricoid  caxtilago  in  front  and  the  Intervertebral  disk  between 
the  fifth  and  sixth  (  ervieal  vertebrie  behind.  [Its  upper  and  lower  portions  are 
often  and  conveniently  named  the  naso-pharynx  and  the  oro-pharynx.j 

The  pharynx  is  about  four  inches  and  a  half  in  length,  and  broader  in  the  trans* 
vene  than  in  the  antero-poateiior  diameter.  Its  greatest  breadth  is  opposite  the 
cornua  of  the  hyo'ul  bon<\  its  natrowest  point  at  its  termination  in  the  opjjnphatrn". 
It  is  limited  abuve  by  the  body  of  the  sphenoid  and  basilar  process  of  the  occtpttal 
bone ;  hehw  it  Is  continuous  with  the  oesophagus ;  portericr^  it  is  connectea  by 
loose  areolar  tissue  with  the  cervical  portion  of  the  vertebral  column  sad  the  L<mgi 
colli  and  Recti  capitis  nntici  muscles;  a/tttriorli/  it  is  incomplete,  and  is  attache*! 
in  succt^ion  to  the  internal  pterygoid  plate,  the  pterygo-maxillary  ligament,  the 
lower  jaw,  the  tongue,  hyoid  bone»  and  larynx ;  laterally  it  is  connected  to  the 
styloid  processes  and  their  nmseles,  and  is  in  contact  with  the  common  and  uitenial 
carotid  arteries,  tlie  internal  jugular  veins,  and  the  ^dosso-pharyngeal,  pneunioga.*- 
tric.  hypuglussal,  and  sympathetic  nerves,  and  above  with  a  iimall  part  of  the  luter* 
nal  i)terygoid  muscles. 

It  luLS  seven  openings  communicating  with  it:  the  two  posterior  nares,  the  two 
Eustachian  tiilies.  the  mouth,  larvnx,  anil  oesophagus. 

The  posterior  tiares  are  the  two  large  apertures  situated  at  the  upper  part  of  the 
anterior  wall  of  the  pharynx. 

The  two  Euittachian  tiibet  open  one  at  each  side  of  the  upper  part  of  the  phairnx, 
at  thv  back  part  of  the  inferior  meatus. 

lU'low  the  u&aal  fossae  arc  the  po.sierior  surface  of  the  soft  {mlate  and  uvula,  the 
large  aperture  of  the  mouth,  the  base  of  the  tongue,  the  epiglottis,  and  the  cordiferu 
opening  of  the  larifnx. 

The  (psophthfral  oftenhifj  is  the  lower  enntrneted  portion  of  the  phar\'nx. 

Structure. — The  pharynx  is  composed  of  three  coats — nmcous,  fibrous,  and 
muscular. 

The  fibrotit  coat  is  situated  between  the  mucous  and  muscular  layers,  and  is 
called  the  pJutrynijcal  'ipnyrfurons.  It  is  tliiek  above,  where  the  muscular  fibres 
are  wanting,  and  \&  tirmly  connected  to  the  busibr  process  of  the  occipital  and 
petrous  portion  of  the  temporal  bones.  As  it  descends  it  diminishes  in  thickness 
and  is  gradually  lost.  It  is  strengthened  posteriorlj  by  a  strong  fibrous  band, 
whieh  is  nttaehed  above  to  the  pliarvngeal  spine  on  the  under  surface  of  the  lia'-iinr 
portion  of  the  occipital  bono,  and  pa;*j»cs  downward,  forming  a  median  raphd  which 
gives  attachment  to  the  Constrictor  muscles  of  the  pharvnx. 

The  muwusi  coat  is  continuous  widi  that  lining  the  Eustachian  tulies.  the  narcs. 
the  mouth,  and  the  larynx.    It  is  covered  by  columnar  ciliated  epithelium  as  low 

*  It  hxs  bwn  rectiitly  shown  liy  Kl'tx-r  tliut  niaiiy  of  thcsie  pluruls  o)it-:i  iutu  tJn-  trem  1i- -  nr.  mh  I 
the  circmnVHllule  papili«*,  nnd  lliai  their  («ft.TLtion  iH  more  whUtv  ihiiti  tlirit  of  onlinarv  iuii<V(i» 

S*aildt.  He  Htipf><>Hcs  that  ihcy  xsHlst  in  the  more  rapid  <listribiilion  <>r  the  Ittlwlano  tO  be  tialad OVCT 
e  raii^on  where  the  apeciai  appftraius  of  the  seiwe  of  twMe  ia  situaued. 
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down  as  on  a  level  with  the  floor  of  the  nftres ;  below  tbat  point  the  epithelium  is 

of  the  stjuamouf  variotv.  T^eneath  tho  Tnticnus  mcmbmne  arn  fotirnl  nu'cmose 
mucous  elands;  they  are  especially  numerous  at  the  upper  part  of  the  pharynx 
around  tne  orifices  of  the  Etistachian  tubes.  Throughout  the  phnrj'nx  are  also 
numerous  crypts  or  retH'Svses.  the  walls  of  which  are  surrounded  by  lymphoid  tissue 
!*ini)l:ir  r<>  \vli:it  !■>  fDiind  in  the  torisils.  Across  the  hack  part  nf  the  pharvn;rral 
c»v)ty,  between  the  two  Eustachian  tubc^  a  considerable  ma:>js  of  this  tissue  exists^ 
and  has  been  named  the  pharyngeal  tentU. 

The  muanUar  tfoof  has  been  atready  described  (p.  892). 


THE  CB8OPHAG0S. 

The  (Eaophagrufl  or  Gullet  is  a  muscular  canal,  about  nine  inches  in  length, 
extending  from  the  phuryux  to  the  stomach.  It  commences  at  the  upper  border 
of  the  cricoid  cartilage,  opposite  the  intenrertehral  disk  between  the  fifth  and  sixth 
cervical  vertebne,  descends  aktng  the  front  of  the  spine  through  the  posterior  mcdi- 
a^tinum,  passes  throitfrh  the  Diaphragm,  and,  enterin<;  tho  uhrlftnien,  terminates  at 
the  cardiac  orifice  of  liie  stomach  opposite  the  ninth  dorsal  vertebra.  The  general 
direction  of  the  cesophagus  is  vertical,  bnt  it  presents  two  or  three  slight  curvatores 
in  its  course.  At  its  coramencement  it  is  placed  in  the  median  line,  but  it  inclines 
to  the  left  side  as  far  as  the  root  of  the  neck,  gradually  passes  to  the  middle  line 
again,  and  finally  again  deviates  to  the  left  as  it  passes  fon^ard  to  the  oesophageal 
opening  of  the  Diaphragm.  The  oesophagus  also  presents  an  antero^posterior 
fiexure  corresponding  to  the  curvature  of  the  cervical  and  thoracic  portions 
of  the  spine.  It  is  the  narrowest  part  of  the  alimentary  eainil,  hein<r  most  con- 
tracted at  its  commencement  and  at  the  point  where  it  passes  through  the 
Diaphragm. 

Kelations. — In  the  ne<f^  the  oesophagus  is  in  relation,  in  front,  w  ith  the  trachea, 
and  at  the  lower  part  of  the  neck,  where  it  projects  to  the  left  side,  uiili  the  thyroid 
gland  and  thoracic  duct ;  behind  it  rests  upon  the  vertebral  column  uiui  Loughs  colli 
muscle;  on  eaeh  hide  it  is  in  relation  with  the  oommon  carotid  artery  (es{)ecially  the 
left,  as  it  inclines  to  that  aide)  and  part  of  the  lateral  lobes  of  the  thyroid  gland; 
the  recurrent  laryngeal  nerves  ascend  between  it  mid  the  trachea. 

In  the  thorax  it  is  at  first  situated  a  liiile  to  the  left  of  the  median  line;  it  then 
passes  behind  the  left  side  of  the  transverse  part  of  the  aortie  arch,  and  descends  in 
the  posterior  mediastinnm,  along  the  right  side  of  the  aorta,  nearly  to  the  Dia- 
phrafrm,  where  it  passes  in  front  and  a  little  to  the  left  of  flic  artery  previous  to 
entering  the  abdomen.  It  is  in  relation  in  front  with  the  trachea,  the  arch  of  tho 
aorta,  left  carotid,  and  left  subclavian  arteries,  the  left  bronchus,  and  the  posterior 
surface  of  the  pericardium  :  behind  it  rests  upon  the  vertebral  column,  the  Longus 
colli,  and  the  interco-tal  ve-scls.  ninl  bflow.  near  the  Diaphragm,  upon  the  front  of 
the  aorta;  laterally  it  is  covered  by  the  pieuraj:  the  vena  azyjL^<.s  major  lies  on  the 
right  and  the  descending  aorta  on  the  left  side.  The  pneumogastric  nerves  descend 
in  dose  contact  with  it,  the  right  nerve  passing  down  behind  and  the  left  nerve  in 
front  of  it. 

Surgical  Anatomy. — Tho  relations  of  the  ocfophafrn*  are  of  oonMilonUile  pra<-tii-al  intcr'  -t 
to  the  Kiir>:eon.  ns  he  i»  frccjufntly  nHjiiiri'd,  in  ciws  of  !<trictiire  of  this  tulit',  to  (Iilat4'  tho  caiiiii 
hy  a  )>oii£:ie.  when  it  i.i  of  iniportanoo  timt  tlic  "lircetion  of  tho  crsophajju^  ami  its  rehitions  to 
•urrouuding  ]iarts  NhotiUI  bi^  renifinlxTttl.  la  cascH  of  malignant  disouj^e  of  the  (e8opl)agU)<, 
where  it»  lisoiien  have  IwH-onip  softenod  from  infiltration  of  the  morhi'l  dppoi«it,  the  preatest  cnre 
19  rrf|iiisit«»  in  direc'tin>r  tht»  >>tnii:i«*  tlirouL'h  tho  ^trii  furod  part,  us  a  fal.^o  pit^  a  j'  ni:iv  i  -vifv  ' 
inudo,  and  tho  instrinnont  may  pas'*  into  tho  nicdiu^tinum  or  into  ono  or  tho  i^iK  r  pa  iuul  iu\ity, 
or  even  into  the  porioaniiion. 

The  utadent  should  rIm)  remember  that  contraction  of  the  Cieso]>ha^'ii»i  and  consequent  symp* 
tomsof  striotiin  are  occasionaltj  produced  by  an  aneurism  of  f^>nie  part  of  the  aorta  preMinff 
upon  this  tubo.    In  snoh  n  oa.Me  tlio  pasfa<;«'  of  a  Ixmirio  i-ouM  only  llu^^Oll  tho  fatal  issm-. 

It  occuHioaatlv  hupptii^  that  a  fon^ijin  lKj«ly  Ihvouh'h  impactcil  in  the  oc«opl>af:u!*  which  oan 
neither  be  brought  upward  nor  moved  downward.   When  all  ordinary  mesne  for  ite  removal 
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«  hav  failed,  excision  is  the  only  res' iiirrc    Tlii»,  nf  <'riur>r-.  cuii  onlv  1m'  iHTfnriiii  il  \vhf»n  it  is 

not  very  low  down.    If  iLe  forei'rn  i>  ullmvefl      ruitiuiu.  extciisivt*  ititluuiuuitioii  t»inl  ulrcr- 

AtiOB  of  the  oc.-^tpltaj^lU  nuy  i n^in'.  In  r.ue  vaso  the  f(»reii!i)  IhkIy  ultimately  penetrati'ii  the 
iatemrtebral  substaoce,  and  deatrojed  life  by  ioflammatioo  of  the  membranM  and  sabsUuwe 
of  the  oord. 

Tli-  .ii..  iati.iri  nf  u  >oi>hu;rot«iny  is  thus  porforined:  The  patient  l  .  inu'  pinceti  upon  hi^  Ikuek, 
witli  the  head  uikI  ^liituhh'rs  Kli^litly  elevatc^l.  uu  incij<iun  about  tour  uK'ties  in  Ien;:t)i  >ihoul<l  )>e 
made  on  the  left  siile  of  the  tracheaf  from  the  thyroid  e»rtilu>rc  ilownwani,  <livii|ing  th>»  Hkin 
and  Platysnuu  Th«  edge«  of  th«  wouod  being  Mparated,  the  Om(»-hvaid  miucle  nhould,  if 
neeetisary.  be  dinded,  and  the  fibres  of  the  Stemo-nyoid  and  St«mi>4)iyitnd  tnaMte*  drawn 
inwunl :  the  nheath  of  the  carotid  vessel;",  Ijein^r  exp<wed,  slnuild  K.<  drawn  otitw  inl  ;kn>I  ii  (aim  d 
in  that  position  hy  retraetors :  the  <e(>ophairu8  will  th<"n  lie  expo«.'d,  oud  (diould  W  dividwl  over 
the  foreiL'n  IxMly,' which  should  then  he  reinovttl.  (J real  care  ifl  neeeflflary  to  avoid  wfNioding 
the  t!i  \  roid  vessels,  the  thyroid  uland,  and  the  laryngeal  lUTves. 

Structure. — The  rrsoji!i:ifrn*'  Jin«  three  coata — an  external  or  muscular,  a  middle 
or  areolar,  and  an  internal  or  nmcoii.H  coat. 

The  muteular  tfoat  i»  composed  of  two  planes  of  fibres  of  considerable  thieknees 
—an  external  lon<!:itutlinal  and  an  internal  circular. 

The  lomjitiulhiol  fihres  are  arran<red  at  the  cnminenceinent  of  the  tube  in  three 
fk^iculi :  uue  iu  front,  which  n  attached  to  the  vertical  ridge  on  the  posterior  hiu> 
face  of  the  cricoid  cartiUge;  and  one  at  each  side,  which  are  continuoos  with  the 
fibres  of  the  Inferior  constrictor:  as  tbej  descend  they  blend  together  and  forma 
UUiforiu  layer,  wliieh  covers  t!ie  outer  surface  of  tlic  tube. 

The  cirrular  jihrcis  are  cuatinuoua  above  with  tiie  interior  constrictor;  tbeir 
direction  is  transverse  at  the  up)>er  and  lower  parts  of  the  tube,  but  oblique  in  the 
central  part.' 

The  muscular  fibres  in  the  upper  part  of  the  (Csophajr'H  are  of  ,i  r<  il  color,  and 
consist  chiefly  of  tlie  striped  variety ;  but  below  they  consist  entirely  of  the  invol- 
utttary  muscular  fibre. 

The  areolar  coat  connecus  loosely  the  mucous  and  muscular  coats. 

The  iiuicom  ront  is  thick,  of  a  reddish  color  above  and  pale  below.  It  is  tlis- 
jwsed  in  lon^itudiuiU  folds,  which  disappear  on  distension  of  the  tube.  Its  surikce 
IS  studded  with  minute  papillte,  and  it  is  covered  throughout  with  a  thick  layer  of 
stratified  pavenu'nr  i  piHi*  liuia.  Be&eath  the  muooas  membrane.  Iietwfcn  it  and 
the  areolar  coat,  is  a  layer  of  lonmtudinally  arrantred  non-striped  nuisculnr  fibres. 
This  is  the  mmvularii  muroHce.  [See  Fig.  i>7G,  m.  p.  STiI.J  At  the  commence- 
raent  it  is  absent  or  only  represented  by  a  few  scattered  buadles ;  lower  down  it 
forms  a  eonsidenible  stratum. 

The  <v»iiithaift'al  i^hnvh  nre  numerous  small  compound  racemose  «:land-  >■  ttti  r.  d 
throughout  the  tube;  they  are  lodged  in  the  submucous  ti.ssue,  an«l  open  upon  the 
surface  by  a  long  excretoiy  duct.  Thcj  arc  most  numernns  at  the  lower  part  of 
the  tube,  where  they  form  a  ring  round  the  cardiac  orifice. 


THE  ABDOUEN. 

The  Abdomen  is  the  largest  cavity  in  tlie  body.  It  is  of  an  oval  form,  the 
extremities  of  the  oval  beinu  directed  upward  and  downwanl;  the  upper  one  being 
formed  by  lli.-  nii  l.  r  ^liff'hc  i>f  the  Diapbra;iiii,  the  lower  by  the  u|iper  coiu-Hve 
surface  of  the  Levator  ani.  In  order  to  facilitate  des<  ription  it  is  nrtifn  tnllv 
divided  into  two  parts— an  upp<'r  and  larircr  part,  the  ohdumi  n  pruiu'i'y  ami  a  l'>wei 
and  smaller  part,  the  peh  t's.  Tln-s,.  two  tavifii?s  are  not  separated  from  ea«'h  other, 
but  the  limit  r-.vc,  ?!  rli, m  i-  hki  k.  1  by  the  brim  (»f  the  true  pelvis.  The  space 
is  wider  above  tlian  below,  and  measures  more  in  the  vertical  than  in  the  transvene 
diameter. 

Boundaries. — The  abdomen  proper  is  bonndeil  in  front  and  at  the  Ux 

'  AooosBorv  pHiis  i  iu  ;  li  ir  ilKres  are  ile>eri»ied  by  Dr.  Cimninirltam  {itMlnr  Mwwn  ibe 
OMopbagiM  and  the  pleura  where  it  mvera  the  thiT:i<  ic  :i<>ri.-\  :ilini.si  alu  iivm.  <>r  the  r'M)t  »f  the  left 
bntnchuR  (lUdalhrt,  or  the  back  of  the  i*ri<«rdium.  or  corner  of  tlit;  nie<lia«ttinuut  un«»r  rantiv  i,  m 
well  a»  other  etill  more  rare  acoeBwry  6breii  (JawnuU  of  Aitat.  anrf  Phg*.,  toI.  x.  p.  920U 
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the  lower  ribs,  the  abdominal  muaclefl,  and  the  venter  ilii ;  AeAmd  by  the  vertebral 

column  and  the  Psoas  and  Quadiutiis  lumborum  muscles;  above  by  the  Diaphragm; 
below  by  the  brim  of  tlic  |i(  !vis.  The  muscles  forming  the  boundaries  '  f  tlie  cavity 
are  lined  upon  tiieir  inner  surface  by  a  layer  of  fascia,  differently  arraui^cd  accord- 
ing to  the  part  to  which  it  is  attached. 

The  abdomen  contains  the  greater  part  of  the  alimentary  canal,  eome  of  the 
acceeeovT  organs  to  digestion — viz.  the  liver,  pancreas,  and  spleen— and  the  kid- 
nev<<  ana  suprarenal  capsulos.  Most  of  these  structures,  as  well  as  the  wall  of  the 
cavity  in  which  thev  are  contained,  are  covered  by  an  extensive  and  complicated 
serous  membrane,  the  peritoneum. 

The  apertures  found  in  the  walls  of  the  abdomen  for  the  transmission  of  struc- 
tures to  or  from  it  are  the  uinhiUrus,  for  tlii-  tiaiismission  (in  the  foetus)  of  the 
umbilical  vesMels:  the  laraJ  opinhig  in  the  Uiaphragm,  for  the  trnii'imis'iion  of  the 
inferior  vena  cava;  the  aortic  openiny^  for  the  passage  of  the  aorta,  vtnu  azygus, 
and  thoracic  duet;  and  the  eatopha^feal  opemny,  for  the  oesophagui^  and  pneumo- 


Fio.606. 


The  Regloas  of  Um  Abdomeo  uid  their  cvntvats  (ecSge  of  coaul  cartilages  In  duttca  ouUtne). 

gastric  nerves.  Below,  there  are  two  apertures  on  each  side— one  for  the  passage 
of  the  femoral  vessels,  and  the  other  for  the  transmission  of  the  spermatic  cord  in 
the  male  and  the  round  lig^ent  in  the  female. 

RKr,ioN-j. — For  convenienoo  of  df-fription  of  the  viscera,  as  well  as  of  reference 
to  the  moi  liid  ( ondition  of  the  containe»l  parts,  the  abdomen  is  artifically  divided 
into  nine  regions.  Thus,  if  two  circular  lines  are  drawn  round  the  body,  the  one 
parallel  with  the  cartila;^  of  the  ninth  ribs  and  the  other  with  the  highest  point  of 
the  crests  of  the  ilia,  the  abdominal  cavity  is  divided  into  three  zones — an  upper,  a 
middle,  and  a  lower,  if  two  parallel  lines  are  drawn  trom  the  cartilage  of  the  eighth 
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rih  on  raoh  <«i(le  rlown  to  tlie  centre  of  Poupart's  ligament)  each  of  these  lones  ia 
subdivided  into  ibiee  part^,  a  middle  and  two  lateral. 

The  middle  region  of  the  n\)\n  v  zone  is  called  the  epiyaHtric  {Ini,  over;  yaarjo^ 
the  atomach),  und  tlie  two  lateral  regions,  the  rtV//i<  and  left  hyfOekamdrUu'  [v-ii. 
under;  ynioiKH.  the  cartila;_'t'>).  The  centrnl  region  of  the  middle  zone  is  the  umbili- 
cal, and  the  two  lateral  regions  the  riifht  and  left  lumbar.  The  middle  r^ion  of  the 
lower  tone  is  the  hi/po(/a9trie  or  pubie  region^  and  the  lateral  regiona  are  the  rig  fit 
and  lefi  inguinal  or  iUnui.  The  viscera  contained  in  these  differ^t  regbna  are  the 
following  (Fig.  566): 


Riyht  IlypfKhondriac. 

The  right  lobe  of  the  lirer 

and  tho  gall-bla<ldc>r,  h<'fiatii' 
tlcxuro  of  the  uolon,  and  part 
of  the  right  kidney* 


Right  Lumhnr. 
Ascending;  colon,  part  of 
the  right  kidnej,  and  some 
OOQ volutions  of  the  small  ia- 
testioee. 


Right  Inguinal  {Iliae). 
The  caecum,  appendix  rjcci 
£ureter,  sperioattc  resseUj. 


Epigastric  It  eg  inn. 

The  middle  and  pyloric  end 

nf  tho  stonim-h,  left  I-il  ''  <if  tfi<» 
iivor,  and  lobulu^  8pi^elii,  the 
pancrctt-s.  the  duodenum,  parts 
of  the  kidnejs  and  the  supnir 
renal  eapsales  faorta  and 
lir;in.  lio*:,  vena  cava,  wmi- 
lunur  ganglia,  thoracic  ductj. 

I'mtiiliral  Region. 
The  transverse  colon .  part 
of  till'  iri  >  :it  omentum  and  mes- 
entery, tranHverae  part  of  the 
duodenum^  and  some  oonvoln- 
tlouN  of  the  jeiunum  ami  ileum, 
part  of  both  kidneyti  [and  the 
feeeptaeulum  ehjlij. 

Ilgjmgtuirie  Rfffion. 

Convolutions  of  tin-  f<mall 
intcHtines,  the  bladder  in  chil* 
dron.  und  in  adults  if  die* 
tendl^l.  and  the  uterus  during 
pregnancy  [uften  the  caecum, 
ap]>endix  \  <  riiiir<>riniH.  and 
siKmotd  Hcxuru  of  colon  J. 


Lejl  Ilypvchondriac. 

The  splenic  end  of  the  starai 

ach.  the  spleen  and  extremity 
uf  lite  pancreas,  the  splenic 
flexure  of  the  colon,  inq  part 
of  the  leit  ktdnej. 


Left  Luinlmr. 
Dcticcnding  eolou,  part  of 
the  omentum,  part  of  the  IcfV 
kidnej,  and  some  oonvolntiona 
of  the  snalt  inteetinee. 


Left  hgtdnal  (Itiae). 
Sigmoid  flexure  of  the  eoloil 
£areter,  upermatic  vesselsj. 


THE  FBRTFONBUH. 

The  peritoneum  (Kspizeii^siv.  to  extend  aroundj  is  a  serous  membrane  [belonging 
really,  as  has  been  already  ex[dained  (p.  84),  to  the  lymphatic  RjTKtem],  and  par- 
tially invests  all  the  visc-em  contained  in  the  nbdoniinul  and  pelvic  cavities.  In 
con<<e((ticnce  of  the  iiuiiiIkt  antl  different  shapes  of  these  vi.sccra  tin'  rellecfions  of 
the  peiituneuu),  aft  it  invests  them,  are  exceedingly  complex  and  diOicult  to  under- 
stand. 

The  pcritoncnm  partially  invests  all  the  viscera  contained  in  the  abdominal  and 
pelvic  caviti«'<.  fovnting  the  visceral  hiyer  of  tin-  nicinKrMTif :  it  i-  then  reflected  nj>on 
the  internal  surlacc  of  the  parietes  of  titOi*e  cavities,  forming  the  parietal  layer.  The 
free  surface  of  the  peritoneum  is  ftmnoth,  moist,  and  covered  by  a  layer  of  fattened 
endothelial  cells :  its  <ttta<^ht'fl  fturface  is  rough,  Keinjf  oonnectc<l  to  the  viscera  and 
inner  surficc  of  the  |tarietc<  by  means  of  arcol.'ir  fi  <nc  called  the  Hulif  -  rif if 
areolar  ditsut'.  The  parietal  portion  is  loosely  coniu  cicd  uiih  the  fascia  linin^jj  the 
abdomen  and  pelvi»,  but  more  closely  to  the  under  surface  of  the  Diaphragm  and  in 
the  middle  line  of  the  abdomen. 

In  or*I<  r  to  get  fiiNt  a  general  i<h'a  «tf  the  |ifritofioiun  and  its  reflections,  the 
student  siiould  bear  in  mind  that  all  the  abduminal  an<i  pelvic  viMrera  are  placed 
external  to  it,  and  that  it  is  a  shut  sac  snperiroposeil  ufion  (he  viscera.^ 

*  We  mnjr  dlarccard.  Tor  the  present,  the  fhet  thst  the  peritotteiim  in  ihe  female  b  not  an 
lately  closed  sse^  since  the  Fallopian  talMS  open  into  U  nt  their  free  extremiiies. 
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Let  the  student  imagine  tliat  all  the  viscera  Are  in  their  proper  positions  in  the 
abdominal  cavity,  but  uninvested  by  peritoneum.  Upon  the  top  of  them  is  placed 
a  large  closed  t»ac  or  -bladder,  the  v  juw 

waUs  of  which  are  of  extreme  thin- 
mm,  and  wherever  there  ia  a  deft 
bptTveen  two  viscera  a  process  of 
peritoneum  derived  from  the  part  of 
the  aac  in  contact  with  the  viscera  » 
tncked  in  between  them,  so  as  to 
cover  the  adjacent  surfaces  of  the 
two  viscera  and  separate  them  from 
each  other,  and  at  the  same  time,  hy 
becoming  adherent  to  the  viscom. 
form  an  investment  for  them.  Thus 
in  Fig.  5(>7  suck  a  diverticulum  or 
procesa  may  be  seen  tacked  in  be- 
tween the  under  surfiM:e  of  the  liver 
and  the  upper  8tirface  of  the  stomach, 
and,  extending  between  the  two  as 
&r  backward  as  the  portal  vein,  he- 
patic  artery,  and  hepatic  duct,  which 
it  covers  on  their  anterior  surfaeef, 
forming  the  anterior  layer  of  what  is 
termed  the  lesser  omentnm. 

The  first  of  these  diverticula  or 
processes  wliich  mnst  ho  alluded  to, 
because  it  is  the  larccst,  is  one  which 
is  tucked  in  round  ^e  hepatic  artery 
as  it  passes  forward  and  ujtward  to 
the  liver  and  afterward  exjijinds  into 
a  large  sac  or  bag,  which  covers  the 
posterior  nnrface  of  the  liver  and 
stomach  and  the  front  of  the  upjier 
part  of  the  posterior  wall  of  the  ab- 
domen, separating  these  structures 
from  each  odier.  This  large  cul-de-sac  of  pentonenn  is  called  the  /<r««er  eavity  of 
the  peritoneum^  btit  is  only  a  part  of  the  general  cavity,  differentiated  from  it  by  the 
constriction  produeeil  at  the  situation  oi  the  liepntic  artery.  In  this  respect  the 
peritoneum  may  i»e  compared  to  an  hour-glass  w  ith  two  unequal  glob^,  the  smaller 
one  constituting  the  lesser  cayity  of  the  peritoneum,  the  larger  one  the  greater  cav- 
ity, and  the  constriction  where  the  two  globes  communicate  corresponding  to  the 
oon^trictinn  in  tlie  peritoneum  where  it  hooks  round  the  hepatic  artery.  This  con- 
striction is  called  the  foramen  of  Winslow. 

A  process  of  this  lesser  bag  of  the  peritoneum  is  pushed  backward  and  upward 
bdiinu  the  liver,  extending  as  frr  as  the  under  surface  of  the  Diaphragm,  the  pos- 
terior pMr*  of  which  it  COVC15S.  At  it«  extremity  procc^^s  5s  m  contact  witli  a 
process  oi  tiie  greater  bag  of,  the  peritoneum,  which  is  pushed  in  from  the  front,  in 
the  cleft  between  the  upper  surface  of  the  liver  and  the  under  surface  of  the  Dia- 
phragm. Where  these  two  layers  are  in  contact  (pa.'^sing  down  from  the  Diaphragm 
to  the  liver  I  tlicy  form  some  nf  the  liirnments  of  tlie  liver,  tlms  supporting  and  hold- 
ing it  in  position.  A  second  process  of  the  lesser  bag  of  the  peritoneum  is  pushed 
forward  on  the  under  snrlace  of  the  liver,  which  it  invests  as  fitr  as  the  transverse 
fissure :  here  it  takes  a  sudden  turn  downward  to  the  lesser  curvature  of  the  8toni> 
ach  and  forms  the  posterior  lay<-r  of  the  gtustro-hepatic  or  lesser  omcntnm.  Between 
the  transverse  fissure  of  the  liver  and  the  lesser  curvature  of  the  stomach  it  is  m 
contact  with  the  greater  baa  of  the  peritoneum,  a  process  of  which  is  sent  inward 
between  the  liver  and  stomach  from  the  front.   Between  the  two  layers  are  situated 


Tb«  B«&wUooi  of  tb«  Peritoneum,  M  wen  in  •  vertioal 
Motion  of  tb*  abdomen. 
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the  hepatic  nrtorv.  thf»  portnl  vein,  ami  the  hepatic  duct.  A  thir<l  process  of 
lesser  bug  pas^»c:i  tVoui  the  great  curvature  of  the  atoiuach  in  fruut  of  the  »tuull 
intestines  for  a  vftriable  diatance,  and,  being  reflected  upon  itself,  asoenda  to  th« 
apper  .surface  of  the  transverse  C4)h)Ti.  In  doiit<:  thi^  it  form^  a  loose  fold  Ijiog 
between  the  small  intosfim^  and  the  abdominal  wall,  but  contained  iM  tnccn  two 
layers  of  the  greater  bag,  w  hich  are  redected  in  a  similar  way  to  the  under  surtace 
of  the  transverse  colon  from  the  greater  curvature  of  the  stomach.  , 
This  process  of  the  lesser  bag,  after  investing  the  ttp(>er  surface  of  the  transveffae 
cnlfiii.  pn<«;o-!  hm-k  to  the  spine,  fomung  fbf  npper  Inyer  of  the  transverse  mesocolon, 
aud,  ascending  in  front  of  the  pancreas  and  crum  of  the  Diaphragm,  reaches  the 
under  surface  of  the  Diaphragm,  where  it  is  eontinoouB  with  the  process  of  the 
lesser  bag,  whi<  li  we  have  .seen  lining  the  under  surface  of  the  posterior  part  of  thia 
muscle.  Thus  tlie  I« -jser  cavity  of  flie  pt  i  itnnrum  is  seen  to  be  a  complete  sac  or 
bag,  separating  the  back  and  part  of  the  under  surface  of  the  liver,  the  posterior 
vul  of  the  stomach,  and  the  upper  anrface  of  the  transverse  colon  from  the  back 
part  of  the  under  sur&oe  of  the  Diaphragm  and  the  upper  part  of  the  posterior 

wall  nf  tlie  jilnlomen. 

The  greater  cavUij  of  the  peritoneum  separates  the  anterior  surfaces  of  the  viji- 
cera  from  the  front  wall  of  the  abdomen,  so  that  in  onr  comparison  of  the  two 

cavities  to  an  bniir-L'lass  it  must  be  borne  in  min<l  that  they  are  not  in  the  same 
straight  line  as  the  two  globes  of  the  hour-glass;  but  that  at  the  jxiint  of  constric- 
tion the  smaller  cavity  is  bent  round  the  hepatic  artery,  so  as  to  lie  behind  the 
greater  cavity. 

The  greater  sac  of  the  peritoneum  is  placed  in  front  of  the  viscera,  one  lajer 
being  in  cnntart  with  them,  the  ntlu  r  lining  the  inner  surface  of  tlie  anterior  wrill 
of  the  abdomen.  The  layer  which  is  in  relation  with  the  viscera  sends  backward 
divertieala  wbidi  pass  between  the  various  organR,  and  in  certain  places  comes  in 
contact  with  the  peritoneum,  forming  the  lesser  bag  in  the  manner  described  alxive. 
Thus  we  have  one  of  these  diverticula  •'f^nt  backward  Ix  twc^  n  the  liver  and  Dia- 
phragm, <x>vering  the  anterior  part  of  the  under  surface  of  the  Diaphragm  untd  it 
meets  the  peritoneum  of  the  lesser  cavity,  and  eoverin);  the  upper  sumce  of  the 
liver  as  far  backward  as  the  ligaments.  Tli»-  extremity  of  this  diverticnlum  is  in 
contact  with  a  similar  diverticulum  of  the  lesser  bai:.  ahi  nily  <It  s<  rilK'<l.  an<l  t]ie 
two  layers,  when  in  apposition,  torm  the  coronary  and  lateral  ligaments  of  the 
liver.  Another  process  is  sent  backward  between  the  tinder  surfaee  of  the  liver 
Rn<l  the  stomach  to  meet  a  .similar  process  of  the  les-v  r  » avity  prolont:*  I  frotn 
bcltinil  forward.  Where  the  two  are  in  apposition  the  lesi^er  or  ga«tr<>  hepatic 
omentum  is  formed.  A  third  diverticulum  is  carried  backward  to  the  posterior 
wall  of  the  abdomen  between  the  transvene  colon  and  the  small  intestine.  Thia 
prolongation  covers  the  under  surface  of  the  transverse  colon,  and  forms  the  under 
layer  of  the  trnn^ivorsc  mesocolon  and  the  nppor  laver  of  the  nrescnterv  :  bv  its 
extremity  it  i.s  in  contact  with  the  posterior  wall  of  the  abdomen  and  covers  a  jKirC 
of  the  abdominal  aorta.  Between  the  crreafer  curvature  of  the  stomach  and  the 
transverse  colon  there  is  a  fold  or  rednpln  an  ii  of  the  peritoneum  which  contains 
l)«'tw«M>n  its  layers  a  similar  f^M  from  the  lesser  cavity  and  tlie  apron  or  threat 

omentum.  Another  fold  of  the  greater  bag  of  the  peritoneum  is  pu.shed  backward 
to  the  spine  between  the  small  intestines  and  the  pelvic  viscera.  Thia  fold  forma 
the  lower  layer  of  the  mesentery,  and  by  its  extremity  OOVeia  a  oonsideimble  por- 
tion I  if  tilt'  lower  part  of  the  abdominal  wall  an^l  passes  over  tlm  snrro-vertrKral 
angle  into  the  pelvis.  From  the  lower  layer  of  this  process,  which  covers  iho 
upper  part  of  the  pelvic  viscera,  diverticula  are  sent  downward  between  the  pelvic 
viscera,  separating  them  from  one  another:  thus  one  is  sent  downward  between  the 
bark  iif  the  rectum  ami  llir  «acrtini,  anotlier  Virtwccn  tlu*  rectum  anil  the  T'lailiL-r, 
In  the  female  one  is  sent  down  between  the  rectum  and  uterus,  another  between  the 
ntems  and  bladder.  These,  then,  are  the  various  diverticula  sent  off  from  the  po^ 
tenor  layer  of  the  greater  bag  of  the  peritoneum ;  the  anterior  hiyer  simply  liiiea 
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the  anterior  wall  of  the  abdomen,  and  is  oontinuous  at  its  extremities  with  the 

posterior  layer. 

The  student  will  perhaps  be  better  able  to  follow  these  various  tuliLs  or  retlec- 
tions  of  the  peritoneum  by  a  reference  to  the  aoeompanying  plan  (Fig.  568),  which 


Fio.56a. 


Plan  of  the  Peritoneum. 


should  he  .studied  in  conjunction  with  Fig.  567.    He  mnst  not  forget,  however,  that 

thoH^rh  the  lesser  and  greater  eavities  of  the  peritoneum  are  here  represented,  for 
the  sake  of  clearness,  as  quite  distinct  from  each  other,  they  are  not  really  so,  but 
that  they  both  form  part  of  one  great  cavity. 

The  refleetions  of  the  peritoneum  .may  be  traoed  in  two  different  ways — either 
by  eonsidering  the  folds  which  form  each  cavity  separately,  or.  by  describing  them 
together. 

According  to  the  first  plan  (Fig.  567),  the  abdomen  having  been  opened,  the 
liver  should  he  raised  and  supported  in  that  position,  and  the  stomach  shoidd  be 
depresscil.  wlwn  a  thin  memhranous  layer  is  seen  pa.ssinjr  from  the  transverse  fissure 
of  the  liver  to  the  upper  border  of  the  stomach  :  this  is  the  latter  or  cfantro-inpatic 
omentum.  It  consists  of  two  delicate  layoi^  of  peritoneum,  an  anterior  and  a  pos- 
terior, between  which  are  contained  the  hepatic  vessels  and  nerves.  Of  these  two 
layers,  the  anterior  should  first  he  traced,  and  then  the  pf»sterior. 

The  anterior  layer  descends  to  the  lesser  curvature  of  the  stomach,  and  covere 
its  anterior  snr&ce  ss  far  as  the  great  curvature :  it  descends  for  some  distance  in 
front  of  the  small  intestines,  and.  returning  upon  itself  to  the  transverse  colon, 
forms  tlie  rjtrrnal  hi/er  of  t/ir  fjrrat  mm  ntum  :  if  tlien  covers  the  under  snrf':M  ('  nf 
the  transverse  colon,  and,  pa.ssing  to  the  back  part  of  the  abdominal  cavity,  torni.s 
the  n^ferior  layer  of  thf  trantver&e  metocoltm.  fin  the  fcetus  (not  to  mention  the 
still  earlier  and  much  simpler  arTan<:ement  of  the  peritoneum)  the  layers  of  the 
great  omentum  follow  tlic  course  shown  in  Fiir.  ')69.  -Accordin^i  to  Hansen.'  there 
are  here  five  layers,  and  not  three,  in  front  of  the  transverse  colon,  as  in  Fig.  ^^07. 
In  the  adult,  ailhesion  of  the  three  posterior  layers  at  the  point  4  and  above  oblit- 

[•  Cniveilbier  and  8m^  Anat,  diterip^  il  68i.] 
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[Ffo.  669. 


antes  the  cnl-de^ac  2  aod  producer  the  condition  shown  in  the  uUult  in  Fiir.  •'>*>T. 

This  i.s  a  process}  similar  to  the  oblitcrution  in 
the  adult  of  the  foetal  cul-de-sac  of  the  tunica 
vaginalis  testis.]    It  then  deaoends  in  front  of 

tlu'  flnoilcntnn,  tht-  anrta,  uthI  vena  cava  a*  far 
as  the  superior  mesenteric  arterv,  aloii;^'  which  it 
passes  to  invest  the  small  intestines,  and.  return- 
ing to  the  vertebral  column,  forms  the  metenUrtf^ 
wliilst  on  either  side  it  cx>vers  the  ascendin<:  and 
dcHcending  colon,  and  is  thus  continuous  with 
the  peritoneum  lining  the  walls  of  the  abdomen. 
From  the  root  of  the  ini  >»  nterv  it  descends  along 
tlie  front  of  the  spine  into  the  pelvis,  and  snr- 
^  rounds  the  upper  part  of  the  rectum,  which  it 
^^-^■4  holds  in  its  position  by  means  of  a  distinct  fold, 
the  mesorectum.  Its  coarse  in  the  male  and  fe- 
male now  diffei"s. 

In  the  male  it  forms  a  fold  between  the  rec- 
tum and  bladder,  the  reeto-vetieal  fold  [see  Fig. 
682f  p.  and  asorads  over  the  posterior 

surface  of  the  latter  orjran  as  far  as  its  sinnmit. 

hi  female  it  desceniLs  into  the  pelvis  in 
front  of  the  rectum,  forms  a  fold  between  the 
rectum  and  vagina,  the  n  rto-voffinal  fold (^nch 
[or  cul-de-sac]  of  Doughu*),  covers  a  sjjiall  part 
of  the  posterior  wall  of  the  vagina,  and  passes 
on  to  the  uterus,  the  fundus  and  body  of  which 
it  Clivers.  From  the  sides  of  the  uterus  it  is 
if  tiie  pelvis,  forming  the  hrou<l  ligaments:  aiid 


1,  ■tomocb ;  2,  culnle-sttc  existing  In  fc£tal 
,bl;         ■  -  . 


Ufe,  but  obliterated  bjr  aKRlutinatlon  in 


tbe  adult;  3.  tnntvene  colon:  4,  tb«  two 

iiwttu 

*2)  becuiue  iinitvd  that  ut;  i,  nauM 


tayen  of  peritoiK'tim  funning  tlMLcal-d«: 
ABC  *2)  becuiue  iinitvd  if  ~ 
iiucstine  (Cruvellhier).] 


(|||}rus  it  iLscends  upou  the  posterior  wall  of  the 
Frhi 


n-flccrcd  oil  each  side  to  the  wal 
from  the  anterior  surface  of  the 

bladder  as  far  as  its  summit.  Fr^m  this  point  it  may  be  traced  as  in  the  male, 
ascending  upon  the  anterior  parietes  of  the  abdomen,  to  the  under  surface  of  the 
Diaphragm,  fr<»ni  which  it  is  reflected  n|i'>n  the  liver,  fonning  the  upper  layer  of 
the  coronary  and  the  lateral  and  longitudinal  ligaments.  It  then  covers  the  uppi>r 
and  nnder  surfaces  of  the  liver,  and  at  the  transverse  fissure  becomes  continuous 
with  the  anterior  layer  of  tbe  lesser  omentam,  the  point  whence  its  reflection  was 


onginallv  tracc( 


1. 


The  piigttrior  layer  of  the  lesser  omentum  descends  to  the  lesser  curvature  of 
the  stomach,  and  covers  its  posterior  surface  as  far  as  the  great  curvature ;  it  then 
descends  for  some  distance  in  front  of  the  small  intestines,  and,  returning  opoo 
itself  to  the  transverse  colon,  fonns  the  internal  layer  of  the  great  oTiu'nturii ;  it 
covers  the  upper  .surface  of  the  transverse  colon,  and,  pa-ssing  backward  to  tbe 
spine,  forms  the  upper  layer  of  the  transverse  mesocolon.  Ascending  in  front  of 
the  pancreas  and  crura  of  the  Diaphragm,  it  lines  the  back  part  f>f  the  under  sur- 
face of  that  muscle,  froin  wliicli  it  is  rcflcctt  il  on  to  the  posterior  border  of  the  liver, 
forming  the  inferior  laver  of  the  coronarv  ligament.  From  the  under  surface  of  the 
liver  it  may  be  trace<l  to  the  transverse  fissure,  where  it  is  continuous  with  the  pois- 
tenor  biyer  of  the  lesser  omentum,  tbe  point  whence  its  reflection  was  originallj 
traced . 

The  space  included  in  the  reflections  of  this  layer  of  the  peritoneum  is  ailleil  the 
IcMer  mvitif  of  the  peritoneum  or  catfity  of  the  great  omentum.  It  is  bounded  m  front 
by  the  lesser  omentum,  the  stomach,  and  the  descending  part  of  the  great  omentum; 
behind  by  the  ascending  part  of  the  great  omentum,  the  tran>jverse  colon,  transverse 
mesocolon,  and  its  ascending  layer;  aboi^e  by  the  liver;  and  helow  by  the  folding 
of  the  great  omentum.  This  space  communioites  with  the  general  peritoneal  cavity 
through  the  foramen  of  Winslow,  which  is  situated  behind  die  right  (or  free)  boideir 
of  the  lesser  omratum. 
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Id  order  to  trace  the  two  togedier,  we  cumineuce  at  the  top  of  the  ahdom- 

inal  cavity;  that  is  to  say.  the  under  "surface  of  the  Diaphraifiu.  Tins  imiscle  \s 
covered  throughout  the  greater  pan  of  its  extent  by  peritonemu,  one  layer  e.xtend- 
102  from  its  interior  border  backward,  the  other  from  its  posterior  border  forward. 
Where  iJie  two  layers  neet  they  are  reflected  downward  to  the  upper  .surface  of  the 
liver,  forming  the  coronary  and  lateral  ligaments  of  this  organ.  When  the?o  tTro 
layerM  reach  the  liver  they  again  .separate  to  enclose  this  viscuii,  the  one  pas.oing  in 
ftont  and  the  other  behind,  and  they  meet  again  on  its  under  surfiue  at  the  tnuis- 
verse  fissure*  From  thi^i  B.s^ure  they  run  downward  to  the  lesser  curvature  i»f  the 
Htomaeh.  fomiin^j  the  gastro-hepatic  or  lesser  omentum,  and  enchxsing  the  ht  p.-itic 
artery,  tlie  portal  vem,  and  the  hepatic  duct,  which  are  contained  between  the  two 
folds*  in  this  situation.  From  the  lesser  mirvaturo  of  the  stomach,  the  two  layers 
pass  over  the  anterior  and  posterior  surfaces  of  the  viscus^  enclosing  it  and  meeting 
again  at  the  greater  eurvrttnre.  From  thi«  |K>int  they  down  in  front  of  the 
small  intestine^!,  between  this  tube  and  the  abdominal  wall,  and  are  reHccted  on 
themselves,  psssing  upward  to  the  transverse  colon  and  forming  the  apron  or  great 
omentum.  This  reflection,  therefore,  consist.s  of /our  layers  ^>f  peritoneum.  When 
the  two  po-sterior  layers  of  the  great  ntnciitimi  in  their  reflection  upward  reach  the 
tmnsvcrse  cohm,  the^  separate  to  enclose  this  portion  of  the  intestinal  tube,  the  one 
layer  passing  above  it  and  the  other  below.  They  meet  on  its  posterior  sur&ce  and 
pass  backward  to  the  vertebral  column,  formii^  what  is  ( ailed  the  tranttvene  nn'so- 
eolon.  [Cf.  p.  866.]  At  thi'<  point  tlie  two  layers  separate.  The  one  which  formed 
tlie  upper  surface  of  the  transverse  mesocolon,  and  which  belong.s  to  the  lesser  cav- 
ity, passes  upward  in  fiont  of  the  pancreas  and  crura  of  the  Diaphragm  to  the  back 
part  of  the  under  snr&ce  of  the  Diaphragm,  the  point  from  which  the  description  of 
this  layer  was  commenced.  The  otlier,  which  formed  the  inferior  layer  r.f  tlie  trans- 
verse mesocolon,  turns  downward  in  front  of  the  duodenum,  aorta,  and  inferior  vena 
cava,  and  can  be  traced  as  a  single  layer  in  the  manner  above  described,  investing 
the  small  intestines  and  forming  the  mesentery ;  then  passing  over  the  sacro-vcrto- 
hral  angle  into  the  pelvis,  tlie  viscera  of  which  it  partially  invest^,  and  finally  over 
the  posterior  surface  of  the  front  wall  of  the  abdomen  to  tlie  under  surface  of  the 
Diaphragm,  the  point  firom  which  the  deficription  of  this  layer  was  commenced. 

In  addition  to  tmding  the  peritoneum  vertically,  a^  has  now  been  done,  it  is 
nece^s.■^r^'  to  trace  it  hnri/ontally.  If  tliis  is  done  below  the  transverse  colon,  n  ref- 
erence to  Fig.  ot)7  will  sltow  that  the  circle  is  extremely  simple,  as  it  includes  only 
the  greater  bag  of  the  peritoneum.  Above  the  level  of  the  transverse  colon  the 
arrangement  is  more  complteated,  on  account  of  the  exwtenee  of  two  sacs. 

Starting  from  the  linea  alba,  helow  the  level  of  tlie  transverse  colon,  and  tracing 
the  continuity  in  a  horizontal  direction  to  the  right,  we  find  the  peritoneum  covering 
the  internal  surface  of  the  abdominal  wall  almost  as  fiir  as  the  anterior  border  of  the 
QuadratttS  Inmbomm  muscle  :  it  b  there  reflected  over  the  sides  and  anterior  surfitce 
of  the  cjiN'iim  nn»l  asceniling  colon,  fixing  them  to  the  abdominal  wall,  thris  forming 
the  mesocjecura  and  the  ascending  mesocolon,  from  which  it  can  be  traced  over  the 
kidn^  to  the  front  of  the  bodies  of  the  vertebrae.  It  then  passes  along  the  mesen- 
teric vessels  to  invest  the  small  int^^stines,  Mid  back  again  to  the  spine,  forming  the 
mp<'enterv.  between  the  layers  of  which  are  contained  the  blood-ves«els.  nerves,  lac- 
teals,  and  glands.  Lastly,  it  passes  over  the  left  kidney  to  the  sides  and  anterior 
surface  of  the  descending  colon,  finrming  the  descending  and  si^oid  mesocolon, 
and,  reaching  the  abdominal  wall,  it  passes  along  it  to  the  middle  line  of  the 

ahdoni^'O. 

Above  the  transverse  colon  (Fig.  670)  the  peritoneum  can  be  traced,  forming  the 
greater  and  lesser  cavities,  an9  their  communication  through  the  foramen  of  Winslow 
can  be  demonstrattd.  Commencing  in  the  middle  line  of  the  abdomen,  the  mem- 
brane may  be  traced  lining  its  anterior  wall,  and  on  the  ri^ht  si<le  sending  a  process 
backward  to  encircle  the  obliterated  umbilical  vein  ^the  round  lijgameni  of  the  liver), 
forming  the  fiildfiMrm  or  longitudinal  ligament  of  the  liver.  Continuing  its  course 
lo  the  right,  it  is  reflected  over  the  finont  of  the  upper  part  of  the  rij^t  kidney, 
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across  the  vona  cava  inferior  arul  aorta,  and  over  the  left  kiilney  to  the  hiluni  of 
the  spleen.    From  this  point  it  is  reflected  on  to  the  p4)8terior  surface  of  the  .Htoiu- 

ach,  which  it  covers,  and  from 
its  right  extremity  it  pMMS 
jirouiul  tlie  vessels  pa;*siuir  ti» 
the  transverse  fissure  of  the 
liver,  and  back  again  to  the 
Btonuush  as  the  lesser  omen* 
turn;  iniil  tliu'^  it  forms  the 
anterior  boundary  of  the  fora- 
men of  Winslow.  It  now  cov- 
en the  fmai  of  the  atomaeh, 
and  upon  refichiuir  th»^  car- 
diac extremity  it  jHisses  to  the 
spleen,  which  it  encloses,  form- 
ing the  <rastro-8plenic  omen- 
tum. From  the  hiluin  of  the 
spleen  it  turns  backward  to 
reach  the  ahdoniinal  wall, 
along  which  it  courses  to 
reach  the  median  line  of  the 
abdomen. 

The  foramen  of  WinMlote 
b  bounded  in  JrwU  by  the 
les-cr  oiucntiiin,  eii<-lnsing  the  vena  portfe  and  the  hepatic  arterv  and  duct ;  hehim! 
by  the  inferior  vena  cava  :  ah,»u-  hy  the  lobulus  Spigelii ;  below  by  the  hepatic  artery 
curvin<:  forwanl  from  the  cneliae  axis. 

The  reflections  of  the  peritoneum  over  the  transverse  colon  are  somewhat  diflhr- 
ently  described  by  some  authors  CLu^fbkii.  IIoMen):  and  there  is  no  doubt,  as  was 
long  a<ro  pointed  out  by  Haller,  that  the  arrangement  in  the  fijetus  is  different  fn.ira 
that  which  hits  been  describeii  above.  In  the  foetus,  and  even  in  the  young  chibL 
the  two  ascending  layers  of  the  great  omentum  can  be  traced  paanng  together  over 
the  transverse  colon,  instead  of  einbraeiiti:  it.  as  described  above,  ana  passing  back 
to  the  spine  as  a  double  fold,  whidi  can  be  sepanited  from  the  transverse  colon  and 
transverse  mesocolon.  Upon  rejvching  the  spine  the  two  layei-s  separattf:  the  upper 
one  (the  inner  of  the  two  aeoending  layers  of  the  great  omentam)  passes  upwara  in 
front  of  the  pancreas  and  crura  of  the  Diaphragm,  forming  the  posterior  boundary* 
of  the  lesser  bag  of  the  peritoneum,  in  a  similar  manner  to  the  upper  layer  of  the 
transverse  mesocolon  in  the  former  ilescription.  The  other  fohl  (the  outer  of  the 
ascending  layer  of  the  great  omentum),  after  reaching  the  spine,  is  tamed  forward 
again  on  itself  as  far  a.s  the  transverse  colon,  which  it  covers,  and  is  again  reflccte<l 
l»ack  to  the  spine,  to  pa-ss  down  in  front  of  tlu*  aorta  to  form  the  mesentery,  in  a 
similar  manner  to  the  lower  layer  of  the  transverse  mesocolon  in  the  former  deeicri|»- 
tion.  Thus  the  transverse  colon  is  invested  by  a  dbtinct  fold  of  peritoneum  |no> 
longed  forward  from  the  spine  to  -urmund  it.  in  a  very  similar  manner  to  the  way 
in  whicli  the  small  intestines  are  surrounde<l. 

In  the  adult,  however,  as  a  rule,  this  arrangement  disappears.  Probably  adhe- 
sion of  the  layers  of  which  the  foetal  duplication  is  composed  takes  place,  and  then 
absorption,  and  flius  the  arraiiirenieiit  is  brought  about  which  has  been  describcil 
al)ove  as  most  frequently  seen  in  the  adult  subject.  It  may  be  that  the  ftetal  ilupli- 
cature  is  "  drawn  or  pushed  forward  from  its  place  in  the  progresit  of  viisceral 
development,  and  thus  effaced." ' 

The  viscera  thus  slinwn  to  be  almost  entirely  invested  by  ])eritoneum  are  the 
liver,  stomach,  spleen,  first  portion  of  the  duodenum,  the  jejunum  and  ileum,  the 
transverse  colon,  sigmoid  flexure,  upper  half  of  the  rectum,  the  uterus,  and  ovaries. 

The  Tiaoera  <mly  pMtiiJly  invested  by  peritoneum  are  the  desoending  and  tnBa> 

'  Qaain'v  viivnlMiiiri  vol.  ii.  p.  48t. 
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verse  f»ortion*iof  the  duodcnoiD,  tlie  ciecum,  the  ascendiug  and  dewrnding  fX)Ion,  the 
mi(Mle  portion  of  th<>  rectnni.  Mn<l  tlir  upper  part  of  the  vajririM  and  posterior  wall 
<if  the  bladder.  Tlie  kiUntVf*,  supmreuui  capsules,  and  pancreas  are  covered  by  the 
membnuie  withont  receiving  any  s()ecuil  investment  from  it. 

The  lowt^r  vwA  of  the  rtKituni,  the  neck,  ba.«4e.  and  anterior  surface  of  the  blad- 
der, the  tvliolr  (if  tlic  tVont.  and  the  loirer  part  of  the  posterior  wall  of  the  vagina 
have  uo  peritoneal  covering. 

Numerous  folds  are  formed  by  the  peritoneum,  extending  between  the  various 
oi^n^.  The?<e  si>rve  to  hold  them  in  position,  and  at  the  same  time  enclose  the 
v«»8>»elp  nnd  luTves  proceeding  to  each  jmrt.  Some  of  the  folds  are  called  ligaments, 
from  their  serving  to  support  the  organs  in  position ;  others,  which  connect  certain 

Crts  of  the  intestine  with  the  abdominal  wall,  constitute  the  metenterietj  and 
itly,  those  which  proceed  from  the  stomach  to  certain  viscera  in  its  neighborhood 
are  callo]  omenta. 

iiic  Liigraxnents,  fonutni  by  folds  of  the  peritoneum,  iucludf  those  of  the  liver, 
spleen,  bladder,  and  uterus.    Thej  will  be  found  described  with  their  respective 

orgnn>*. 

The  Omenta  aie  the  lewer  omentum,  the  great  omentum,  and  the  gastro-splenic 

omentum. 

The  letHT  ofMnium  {goHro-hepoHc)  is  the  duplicature  which  extends  between 

the  transverse  ti!*sure  of  the  liver  and  the  lesser  curvature  of  the  stoniach.  It  is 
extremely  thin,  ami  (onsists,  as  before  said,  of  two  layers  of  peritoneum.  At  the 
left  border  its  two  layers  pass  on  to  the  end  uf  the  oesophagus;  but  at  the  ri^ht 
border,  where  it  is  free,  they  are  continuous,  and  form  a  free  rounded  margin,  which 
contains  between  its  layers  the  hepatic  artery,  the  common  bile-duct,  the  portal  vein, 
lymphatics,  and  the  hepatic  pb^xiis  of  tutvch, — all  fluse  structures  being  enclosed  in 
loose  areolar  tissue  called  (rlifmoii  H  cajtMule.  lieiween  the  layers  where  they  are 
attadied  to  the  stomach  lie  the  gastric  artery  and  the  pyloric  branch  of  the  hepatic, 
anastomosing  with  it. 

The  great  nnh'ntuin  (f/rtstrK-rfJ/r)  is  the  larjrest  peritoneal  fold.  It  con-^i'^ts  of 
four  layers  of  peritoneum,  two  of  which  descend  from  the  stomach — one  from  its  ante- 
rior, the  other  from  its  posterior,  sur&oe — and,  uniting  at  its  lower  border,  descend 
in  front  of  the  small  intestines  as  low  down  as  the  pelvis;  they  then  turn  upon  them- 
selves and  as<TJid  apiin  as  far  as  the  tTnii.<verse  colon,  ^\h('n•  they  separate  and 
enclose  that  part  of  the  intestine.  These  sej)araie  layei^  may  1h«  easily  demonstrated 
in  the  young  subject,  but  in  the  adult  they  are  more  or  less  inseparably  blended. 
The  left  border  of  the  great  omentum  is  continuous  with  the  gastro-spleine  omen- 
tum :  Its  ri'ilit  border  extends  as  fnr  otdv  as  the  duodejunn.  The  jji'eat  onienttiin  is 
usually  thin,  preseut^i  a  cribriform  aiipearunce,  and  always  eontains  some  adijM)se 
tissue,  which,  in  fat  subjects,  accumulates  in  considerable  ({uantity.  Its  use  appears 
to  be  to  protect  the  intestines  from  the  cold  and  to  facilitate  their  movement  u|H»n 
each  other  during  their  vernncular  jiction.  Between  its  two  anterior  layers  is  the 
anastomosis  between  the  right  and  left  gastro-epiploica  arteries. 

The  gastro-tplenie  omentum  is  the  fold  which  connects  the  concave  surface  \>f  the 
spleen  to  the  cul-«le-sac  of  the  .stomach,  being  continnous  by  its  lower  border  with 
the  Lrreaf  omentum.    It  contains  the  spb*nir  vessels  and  vasa  brevia. 

The  Mesenteries  are — the  mesentery  ^iroper,  the  mesocs&cum,  the  aseeuding, 
transverse,  and  descending  mesocolon,  the  sigmoid  memoolon,  and  the  mesoreetum. 

The  metfevtri'ii  iftiatw,  ii^ztoou),  so  called  fn>m  being  connected  to  the  middle  of 
the  rvlinder  of  the  small  intestine.  i<  tlie  broad  fold  of  jK^ritfrnenn}  whirh  rnnneefs 
the  convolutiims  of  the  jejunum  and  ileum  with  the  posterior  wall  of  the  abdomen. 
Its  roof,  the  part  connected  with  the  vertebral  column,  is  narrow,  about  six  inches 
in  length,  an<l  directe<l  obliquely  from  the  left  side  of  the  .second  lumbar  vertebra 
to  the  ri«rbt  sacro-iliac  symphysis  (Fiir.  -"iTI).  Its  intestinal  border  is  mnrh  lonjriT; 
and  here  its  two  layers  separate  so  as  to  enclose  the  intestine  and  form  its  j>eritoneal 
coat.  Its  breadth,  between  its  vertebral  and  intestinal  border,  is  about  four  inches. 
Its  t^fpfr  hftrdtr  is  continuous  with  the  under  sur&oe  of  the  transverM  mesocolon ; 
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its  loiPer  honh-r,  witli  the  peritoneum  covering  the  caecum  and  aj^ceiidin^  colon.  It 
serves  to  retain  the  small  intestines  in  their  position,  and  contains  between  its  lavers 
the  mesenteric  vessels  and  nerves,  the  hict^al  vessels,  and  mesonteric  glands. 

The  mesoctvcuniy  when  it  exists,  serves  to  connect  the  buck  part  of  the  caecum 

Fui.  .'•71. 
2  t  :« 


DlaRrHui  fkvi»t-d  l>y  Dr.  IX-lt^piiie  U»  cli.ni  ilu-  IIih-h  ali>iii;  which  ilu-  Feriloiu  uui  U'»vi-s  On-  Wall  of  the  KM— 
iiK  ii  to  Invest  the  Vlwrtt:  I,  faKir>rm  ligninont  i>f  livor;  riplil  lateral  lipnnjenl  of  liver:  3,  l^-fl  lairrmi 
liK'iiuent  of  liver:  -1.  vena  cava  Inferiur:     (K-riti>iieiirii :  0.  (rM^>pha)ni!« :  7.  exira-pi'ritoneal  tissae:  8.  rlcM 

Jifirenlr  artery;  9,  (1iat>hraictnaiir  etid  <if  ffa!>tn»-he|>«tl<-  oineiitmii:  l"i.  oonmnry  artery ;  11,  mMnvphnrnl'' 
iKameiit;  12,  heiMlie  arterv  :  l:t.  ira.str<»-tir>lenir  onu-nliiin  ;  14,  "iileiile  artery;  T'.,  foramen  of  Wln»l"«n  :  I*, 
pancreas;  17,  diiodenuin  itlr>t  jiani;  I>i.  inferior  |ianeren>  iluiKleiiiiiii  artery:  19,  e<j»lo-cf>lir  IlKanient:  3». 
ooliea  media:  21,  dot  ttetween  two  atiterior  lavers  of  great  onieiitiiin :  22.  superior  mesenteric;  13.  tran»- 
Verse  niesoooUin ;  24.  dumk'niim  (third  part*:  2.'>.  bare  Mirtace  fur  deM'endinfr  colon;  2fi.  aorta:  27,  the  twi» 
layer*  of  the  mc«entery  proper;  2>,  duiMieiiutn  (second  jMirt' .  Jit.  I>are  Mirfu<'e  fur  aM-endinic  eulon,  30,  rirht 
and  left  kldney<i;  sigmoid  raewK-olon  ;  H2,  Miperlor  mcM-nteric ;  X\,  ban-  surface  for  eo^um :  34.  anrta  .  X". 
me'oni'ium  ;  :'l»>,  cnllon  tiinlBtra;  37.  Ixire  surface  for  M-cond  |.<irt  of  rectum  ;  :i>».  collca  dextra ;  '&>,  left  lateral 
(alse  ligament  of  bladder;  -Ht,  va*a  itite$itinn :  42.  tdfrraoid  artery:  44.  •superior  hemorrhoidal  artery :  4/>  cotn- 
mon  iliac  artery  [riKht  and  leftj ;  4s.  ititeriial  iliae  artery  [richt  uud  K-ft] ;  M.  external  iliac  artery  [tight  ainl 
left];  52.  epipaHtric  artery:  .S4.  bladder. 


with  the  right  iliac  fossa ;  more  fre(|uently  the  peritoneum  pawes  merely  in  front 
of  this  portion  of  the  large  intestine. 

The  iiHri'n<iin;j  mesocolon  is  the  fold  which  connects  the  hack  part  of  the  ascend- 
ing colon  with  the  posterior  wall  of  the  ahtlomen,  and  the  dettcrndinfj  fnrtocoloH 
retains  the  descending  colon  in  connection  with  the  posterior  ahtlominal  wall;  ni<<re 
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frequently  the  peritoneum  merely  covers  the  anterior  surface  an<l  f^'uies  of  then-  two 
portiuus  of  the  iuttsHtine.  At  the  place  where  the  transvei^  colon  turns  downward 
to  form  the  ^teMsending  cdoii  a  fold  of  peritoneum  is  oomtinued  upward  to  llie  under 
surface  of  the  Diaphragm  opposite  the  tenth  and  eleventh  rihs.  This  is  the  eoatO' 
rnfic  h'fjamfnt :  it  passes  below  the  spleen,  and  senres  to  support  this  organ  and 
restrain  its  movements. 

The  irantverH  nteweolon  is  a  broad  fold  which  connects  die  tmnsverse  colon  with 
the  posterior  wsU  of  the  abdomen.  It  is  formed  by  the  two  ascending  layers  of  the 
great  omentum,  which,  after  separatinj^  to  surround  the  transverse  colon,  join  beiiiml 
it  and  are  continued  backward  to  the  spine,  wiierc  they  diverge  in  front  of  the  duo- 
d<»kttm,  as  already  mentioned.  This  fold  contains  between  its  layers  the  vessels 
which  aupi'ly  the  transverse  colon. 

The  tigmoiil  mf^ocahm  h  the  foM  of  peritoneum  which  retains  the  sigmoid 
flexure  in  connection  with  the  left  iliac  fossa. 

The  muoreetum  is  the  narrow  fold  which  connects  the  upper  part  of  the  rectum 
with  the  front  of  the  Hacrum.    It  eontains  the  hemorrhoidal  vessels. 

Tbo  npppmlice^  epiploinf  are  f<inall  pouches  of  the  peritoneum  filled  with  fat  and 
situated  along  the  cuUm  and  upper  part  of  the  rectum.  They  are  chiefly  appended 
to  the  transverse  colon. 

[It  is  especially  important  that  the  student  notice  the  fiict  that  the  ascending  and 
the  descending  colon,  as  a  rule,  are  not  covered  by  ]H*ritoneum  po,><torior1y.  and  that 
the  kidney  lies  behind  the  peritoneum  and  is  not  invested  by  it.  The  colon  in  the^o 
regions  and  the  kidney  are  therefore  accessible  for  operations  wiAont  involving  the 
peritoneum.] 

THE  STOMAGH. 

The  Stomach  is  the  principal  organ  of  digestion.  It  is  the  most  dilate<l  part 
of  the  iiliuientary  canal,  serving  for  tlie  solution  and  reduction  of  the  food,  whieh 
L-oii-^'Htutes  the  process  of  chymification.  It  is  situated  in  the  left  hypociiondriac 
and  epigastric  regions.  Its  form  is  irregularly  conical,  curved  upon  itf«elf,  and  pre- 
senting  a  rounded  base  tunied  to  the  left  side.  It  is  placed  immediately  behind  the 
anterior  wall  of  thv  alidonii  ii.  a))<>ve  the  tmnsverse  colon,  InAmv  the  liver  and  the 
Diaphragm.  Its  size  varies  considerably  in  different  subjects,  anil  also  according 
to  its  state  of  distension.  When  moderately  full  its  transverse  diameter  is  about 
twelve  inches,  its  vertical  diameter  about  four.  Its  weight,  according  to  Clenden* 
ninir.  h  about  foiir  ounces  and  a  half.  I^presents  fi>r  examination  two  extremities, 
two  orifices,  two  borders,  and  two  surfaces. 

Its  ktft  extremity  is  called  the  greater  or  tpUnu!  end.  This  is  the  largest  part 
of  the  stomach,  and  extends  two  or  thrf;e  inches  to  the  left  of  the  )N>int  of  entrance 
of  the  oesophagus.  Thi«!  expanded  part  is  called  the  great  cul-de-sae,  or  fundus. 
It  lies  behind  the  lower  ribs,  in  contact  with  the  spleen,  to  which  it  is  connected  by 
^ejnsbfo-splenie  omentum. 

The  lesser  or  pyloric  end  is  much  smaller  than  the  fundus,  and  situated  on  a 
plame  anterior  and  inferior  to  it.  It  lies  in  rontact  uitli  the  wall  of  the  abdomen 
and  the  under  surface  of  the  liver.  It^^  position  on  the  surface  of  the  body  varies 
with  the  degree  of  distension  of  the  organ.  When  the  stomach  is  contracted  and 
empty  the  [lylorus  lies  immediately  to  the  right  of  the  linea  alba,  about  two  and 
a  half  or  three  inches  below  the  end  of  the  gladiolus  ;  Avlien  it  is  fiillv  distended 
it  is  moved  considerably  to  the  right  and  is  situated  near  the  end  of  the  ciirtilage 
of  the  eighth  rib. 

The  oeisophivjml  or  eardiac  orifice  communicates  with  the  oesophagus ;  it  is  the 
highest  part  of  the  stomach  and  somewhat  fiuinel-sliaped.  It  is  situated  ahmit  an 
inch  to  the  left  of  tlic  sternum,  behind  the  seventh  costal  cartilage  of  the  left  side. 

The  pyloric  orifice  oommunicates  with  the  duodenum,  the  aperture  being  guarded 
by  a  kind  itf  valve — the  pylorus*. 

The  leuer  eurvature  extends  between  the  oesophageal  and  pyloric  orifices,  along 
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the  upper  border  of  the  organ,  and  b  connected  to  the  under  Biirface  of  the  liver  bv 

the  le?«tT  omentum. 

The  greater  curvature  exti>ndb  between  the  same  two  pointti,  along  the  lower  bor- 
der, and  gWes  attachment  to  the  great  oraentnm.   The  surfaoeA  of  the  organ  are 

limited  by  these  two  curvatims. 

The  anterior  Hurfni  i'  is  dii cctcil  npw  inl  ami  forward,  and  is  in  relation  wirh  the 
Diaphragm,  the  under  surface  of  the  left  lobe  of  the  liver,  and  with  the  abdotnimil 
parietea  in  the  epi«rastric  re^on. 

The  posterior  »urfaee  is  directed  dow  n\\  jml  and  backward,  and  is  in  rdation  with 
the  piincreas  and  great  veaseUof  the  abdomen,  tlie  crura  of  the  Diaphmgm*  and  ^e 
solar  plexus. 

The  stomach  is  held  in  portion  by  the  lesser  omentnm,  which  extends  fftm  the 

transverse  fissure  of  the  liver  to  its  lesser  curvature,  and  by  a  fold  of  peritoneum 
which  pai'-^cs  from  the  Diaphrjigm  on  to  the  opf^nphnironl  enfl  of  the  stnmnfh — -the 
gaUro-phrenk  ligament:  this  conj^titutes  the  most  hxed  point  of  the  stomach,  whilst 
the  pyloric  end  and  greater  curvatnre  are  the  most  movable  parts;  hence  when  the 
stomach  becomes  greatly  distended  the  grcjiter  curvature  is  directed  fu wanl.  \>hilst 
the  interior  and  posterior  surfaces  are  directed,  the  former  upward  and  the  latter 

dovvinvaid.' 

AUtraiii>H.i  in  J'u.iition. — Thore  is  no  orjjan  in  the  bcnly  tin-  position  and  connei-tions  of  whioh 

E resent  such  frequent  alterations  as  the  Rtotna^-h.  Ihtrhiff  innpiration  it  is  displaced  downward 
y  the  deMent  or  the  Diaohra^,  and  elevated  by  the  pressure  of  the  abdominal  idiunIm  during 
vxptration.  Ito  position  in  relation  to  the  surroundiiiic  visoera  is  also  chaof^  acoordine  to  the 
<'m|ity  or  distended  state  (»f  the  or^un.  IVfint  >  mply  it  ot^cupies  <inlv  a  snniU  part  of  tfie  left 
liVp.ri  li<iii,lriae  rei:ioii,  the  spleen  lying  b«'hiini  it;  the  left  lol>e  of  tbe  liver  »vjver>  it  in  fir»nt. 
and  t!i>'  under  surfaee  of  the  heart  resU*  npon  it  uliove  and  in  front,  l>einfr  separntrd  fmni  it  '"V 
the  left  lobe  of  the  liver,  besides  the  Diaphraj^m  and  perioardiuoi.  This  cloee  relation  l*«twe^ 
the  stomach  and  the  heart  ezphilne  the  fiiet  that  in  |i;afltndf(ia  the  pain  Is  frenerally  refi^rred  m 
the  heart,  and  is  often  neeonipanied  hy  palpttafion  anrl  int-ernnnsion  of  the  p«i1>c.  Whm  fh- 
at'ifHii'  fi  i.i  'fistniflrii  the  I>iaphru<;ni  is  Ibiwd  upHurd.  contraetinjr  the  cavity  ot  the  che>t ;  ht  rice 
the  dyspno*a  complained  of,  from  inspiration  being  impeded.  The  heart  i«  also  displai  ed 
upward ;  hence  the  oppression  in  this  re;cion  and  the  palpitation  experieneed  in  extreme  ai«tea- 
mon  of  the  stomaoh.  l*re**Hre  from  wtikmit.  as  from  tight-lacing.  ))usbra  the  stotnaeb  down 
toward  the  pelvis.  In  di-oa-t^  al^o  the  poMtion  and  con!Vf(  tions  of  the  or^an  in.iv  jjreatljr 
changed,  fruui  tliu  accumulation  of  fluid  in  tlie  cheot  or  atMlumea  ur  from  alteration  ia  x'uv  of 
any  of  die  auiroundiag  Tiacera. 

On  looking  into  the  pyloric  end  of  the  stomach  the  mucous  membrane  b  found 

projecting  inward  in  the  frmit  ff  n  circular  fold,  tlie  pi/lnruM,  leaving  a  n  nr-'W  eir- 
cular  aperture,  about  half  uu  inch  iu  diameter,  by  which  the  Htomach  comumuicatea 
with  the  duodenum. 

*  According  to  Dr.  I>esshai\,  the  professor  of  anatomy  at  St  Peterabirpr,  the  statements  carrent  in 
anatomical  textbooks  ref<ardiiig  the  normal  position  of  the  stomach  are  erroneous.  He  ha.s  nuide 
careful  otworvations  on  tiic  point  in  more  than  twelve  hundred  InNlies.  and  has  nrrive<l  at  the  foll..*- 
ing  amclusi^'ns:  Tfic  stomach  docs  n'<i,  :<>  is  n-ii.illy  ;i>->  rt.  il.  11-.'  Imi  izmitiiil  v  in  the  aUlomiinil  i  n 
ity,  but  vertically,  sso  that  the  fundus  touciies  the  l>iaphra4rni ;  the  MualU  i  curvature  and  pylorm  nn 
to  the  riglit,  and  the  larger  curvature  is  to  the  left.  Its  position  is  in  tlie  lou  hy|>o<-hondrfliai,  and 
the  Kitualion  of  the  pylorus  is  in  the  vertical  line  formed  by  a  continuation  of  the  risht  niarKin  of 
the  sternum.  If  the  stomach  is  enlarged,  no  one  part  Can  be  alone  dinplnc^tl.  but  all  partu  are  equnllr 
moved  by  the  distension.  The  arrnn^'ement  of  tlie  muscular  fibres  of  the  stomach  is  such  ibat  f<HM) 
entering  it  is  moved  toward  the  pylorus,  where  it  can  lie  most  thoroughly  mixed  with  the  eaniric 
juices;  nnd  it  tln  n  p;i--(-  liiick  aloiiL'  ihc  t-entre  "f  llic  <  a\iiy  i.i  ilu-  I'liidus,  where  the  resislantv  i» 
least.  I'las  inovcitani  i  t  ilu-  U««\  alnn^  the  wait  to  ibe  pylorus  uu>\  back  atniiu  along  the  cciurw  i* 
reiidere*!  |>o««ible  by  the  loriii  f>t  ilu-  '»rgan,  and  it  is  probable  that  it  is  to  this  m'>ven>ent  th.il  tlia 
peculiar  shape  of  the  Aindus  ia  due.  At*  is  well  known,  the  fundus  is  absent  in  iiewly.|)om  chiblreo. 
Thus  the  sba^n:  of  the  stomach  determines  the  long  retention  of  food  In  the  organ  for  the  i>ur|i<>««a 
of  digestion,  and  its  slow  passage  through  the  t>ylorus.  If  the  transverse  cmIoii  is  distciiile<l  with 
gas,  it  may  rise  to  the  left  of  the  stomach  as  high  a.«  the  foiirlh  intereohtnl  sp.iee.  nod  even  as  hitrh  u 
the  r.inili  ril>  If  the  >'.>i!-  nf  the  small  ini<-imi  :irr  Mtnihirly  disten(h-<|.  ilie  li'«er  part  of  the 
stomucb  tuny  tie  presMnl  lurwanl  and  Ibe  slonia<  h  may  ii»t.^(m)e  u  more  oblique  pusiliou.  Ereo  a 
large  stomach,  ait'iistome<I  to  dictelie  repletion,  umiiitains  u  verlii-al  iMmtton,  bul  the  fnrloirus 
moved  a  little  upwani  and  to  the  right  \  hmni,  March  11.  1S82,  p.  4Wk 

On  the  subject  o(  the  position  of  the  stomach  the  student  may  refer  to  a  diacnssiaci  at  iht  Intai^ 
national  Con|p«ss  f  I^tnrion,  1881],  in  wbicli  Dr.  Leashaft  eniinciatetl  this  s.ime  view.   The  ^^nrral 

Sinion  of  the  anatomista  preaenl  appeared  to  be  that  ihc  main  axis  of  the  stomai-h  wa»  placed 
liquelv,  and  was  therefore  npiwaied  to  l)r,  I<eiCfliaftV  vie«ii. 
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The  pifhruB  » Ibmed  by  »  reduplication  of  tlic  mnootw  membrane  of  the  sUm- 
ach.  fontaininf;  numerous  muscular  filins.  wliirh  an-  a'_';.'n'i:iite(l  info  a  thick  circu- 
lar ring,  the  longitudiiial  fibres  and  bcrous  membrane  being  euutiuucd  over  the  fold 
without  asrifltitijir  in  its  fbrmation.  The  aperture  is  oocuioQany  oval.  Sometimes 
the  circulur  fold  is  rcphiced  by  two  ei^centic  folds  placed  one  above  and  the  other 
below  the  pyloric  orifice:  :ind  more  rarely  there  is  only  one  crescenti<-  fdld. 

Struotare. — The  stomach  consists  of  four  coatti — a  serous,  a  museulur.  an  areolar, 
and  a  waeom  eoat— together  with  Testds  and  nerves. 

The  arout  eoat  is  derived  from  the  peritoneum,  and  oototb  the  entire  surface  of 
the  oigan,  excepting  along  the  greater  and  lesser  carvaftnrei  at  the  points  of  attach- 
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went  of  the  jrreatcr  and  lesser  omenta;  here  the  two  lax  of  peritoneum  leave  a 
small  triangular  space,  along  which  the  nutrient  vessels  and  nerves  pass. 

The  ntmnihr  coat  (Fig.  573)  is  situated  immediately  beneath  the  serous  cover- 
ing.   It  consists  of  three  sets  of  fibres— longitudinal,  cireular.  and  oblir|ue. 

The  loti'/ifii'h'tKiI  Hhrcit  are  most  superficial  :  they  are  coiifinuotis  with  the  \>>i\- 
gitudinal  fibres  of  the  oesophagus,  radiating  in  a  stellate  manner  from  the  cardiac 
orifice.  They  are  most  distinct  along  the  corvatnres,  especially  the  lesser,  but  are 
very  thinly  distrilnited  over  the  surfaces.  At  the  jiylnrif  end  thrv  arc  iii<«ie 
thickly  distributed,  and  continuous  with  the  longitudinal  fibres  of  the  Mmail 
intes^tine. 

The  circular  Jibrf9  form  a  uniform  layer  over  the  whole  extent  of  the  stomaeh 
beneath  the  longitudinal  fibres.    At  the  pyhtrus  they  an- most  abimdant.  and  are  • 
aggregated  into  a  circular  ritiLT.  which  projects  into  tlir  ravity.  and  forms,  with  the 
fold  of  mucou!5  membrane  covering  its  surface,  the  pvloric  valve. 

The  ohHque  jSftrtw  are  limited  chiefly  to  the  carmae  end  of  the  stomal,  where 
tfuj  are  disposed  as  a  thick  nniform  uyer  covering  both  surfaces,  some  passing 
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obliquely  from  Icff  to  right,  others  from  right  to  h-ft,  round  the  Gwduc  Olifioe.  Tbof 
are  continuous  with  the  circular  fihres  of  the  (esophagus. 

The  areolar  coat  consists  of  a  loose,  filatneatous,  areolar  tiasne  oonnecting  the 
*  muoonB  and  maacular  layers.    It  is  sometimes  called  the  mbmueout  eoat.   It  aop^ 
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ports  the  blood-vcMels  previous  to  their  distribution  to  the  mucous  nienibraue;  hence 
it  w  sometimes  called  the  vatndar  eoat. 

The  mueoun  membrane  is  tliick,  its  xurfnee  smooth,  .^ofr.  :iii<l  \rlvoty.  In  the 
fresh  state  it  is  of  a  pinkish  tinge  at  tlic  pyloric  oml.  an<l  of  a  rrd  or  re<l-hrown 
color  over  the  rest  of  its  surface.  In  infancy*  it  is  of  a  brighter  hue,  the  vascular 
redness  being  more  marked.  It  is  thin  at  the  cardiac  extremity,  bnt  thiclrer  toward 
the  pylorus.  During  the  eontnusted  stat6  of  the  organ  it  is  thrown  into  numerous 
plaits  or  rug:o.  \vlii<  li  for  the  wxt  part  ]iav«'  a  Inngitudinul  liircction.  ami  are 
most  marked  toward  the  lesser  end  of  the  stomach  and  along  the  greater  curva- 
ture (Fiff.  572).  These  folds  are  entirely  obliterated  when  the  organ  becomes 
distended. 

Structure  of  the  Mucoxis  Membrane  (F'ig.  5T4). — Wlien  examine*!  with  a 
kns  the  inner  surface  of  the  mucous  membrane  preMiits  a  peculiar  honeycoiub 
upi>earance,  from  being  covered  with  small  shallow  depresfdons  or  alveoli  of  * 
polygonal  or  hexagonal  form,  wliich  vary  from  y,\^  to  of  an  ineli  in  diameter 
and  are  separated  I)y  slightly  elevated  ridges.  In  the  bottom  of  tlie  alveoli  are  s4H«n 
the  orifices  of  minute  tubes,  the  gaatric  follicles,  which  are  situated  perpendicularly 
side  by  side  in  the  entire  substance  of  the  mucous  membrane. 

The  gastric  follicles  are  of  two  kinds,  which  differ  from  each  other  in  stracturei, 
ami  it  is  l>elieve(l  almoin  the  imtureof  their  s<'eretion.  Tliey  are  named  re«ipertivelv 
jtylufic  and  j^eptic  glands.  They  are  both  tubular  in  character  and  are  formed  of 
a  delicate  basement  membrane,  supporting  epithelium.  The  basement  membrane 
consists  of  flattened  transparent  e|)itli<  cdls,  with  processes  whieli  extend  and 
support  the  epithelium.  The  pt/hiric  glaiels  are  most  nnmerons  at  the  jtyloric  end 
of  the  stomach,  and  from  this  fact  have  received  their  name.  They  were  formerly 
termed  mucus-glands,  and  were  supposed  to  secrete  mucus :  but,  as  Klein  poinfei 
out,  ''the  cdls  are  serous,  not  mucous,  and  the  .secretion  of  the  glands  cannot  thete- 
fore  be  mucus."    They  consist  of  two  or  three  »hort  dosed  tubes  opening  into  a 
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tominon  duct,  the  extemal  orifice  of  which  is  situated  at  the  bottom  of  un  ulveoliis. 
The  ca'cul  tiiKes  are  wavy,  and  are  of  ahont  cijiial  Icntrth  with  the  duct.  The  tubes 
and  duct  are  lined  throughout  with  epithelium,  the  duct  being  lined  bjr  columnar 
oeils  oontinvoits  with  the  epitheliam  lining  the  sarikce  of  the  mueons  membrane  of 
thestomadi,  the  tub«'s  with  shorter  and  more  cubical  cells,  which  are  finely  gran- 
ular. The  j»  I'tir  ;rhinds  are  found  all  over  the  surface  of  the  stomach.  Like  the 
pyloric  glaudb,  the^'  consist  of  a  duct,  into  which  open  two  ur  mure  csecal  tubes. 
The  duct,  however,  in  these  glands  is  riiorter  than  in  the  other  variety,  sometiaMS 
not  amounting  to  more  than  one-8i.Yth  of  the  whole  length  of  the  gland  :  it  is  lined 
tliroii'.'hout  by  colutniinr  ('jtitlii'liiitn.  At  the  point  where  the  tennitial  lulies  o|>en 
into  the  duct,  and  which  is  termed  the  neck,  the  epithelium  alters,  the  cells  becom- 
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ing  mTH'li  shorter  and  opaque:  the  lumen  also  beeonios  'simMi nlv  constricted,  and  is 
continued  down  to  the  bottom  of  the  tubes  as  a  very  tine  clianucl.  Here  also  are 
fiiund,  between  the  epitheliam  and  the  basement  membrane,  large  spheroidalf 
coaraely  granular  cells  which  have  been  termed  /uptie  eelli,  and  which  produce 
an  oiitwanl  bulging  of  the  busetnent  membrane.  Tliey  arc  !*een  throughout  the 
remainder  of  the  tube  at  intervals,  and  ^ive  it  a  beaded  or  v:iri<  ose  appearance. 
Below  the  neck  the  terminal  tubes,  in  addition  to  these  isolated  >j<lieroidaJ  cells,  are 
ocoupie<I  w  ith  finely  granular,  angular  oells  (columnar.  Klein),  leaving  only  a  snuill 
channel  in  the  centre.  Tlicv  are  cnntintious  with  the  short  coliinni:ir  c<'lls  of  the 
neck,  and  are  termed  the  central  or  chief  cells,  because  they  are  believed  to  be  prin- 
cipally concerned  in  the  secretion  of  the  gastric  juice.  The  |>optio  cells,  which  were 
formerly  supposed  to  possess  this  office,  are  now  termed  parietal  cells.  Between 
the  gland**  the  mucou.s  mombrano  consists  of  a  connoctive-tisfjue  framework  with 
lymphoid  tissue.  In  places  this  latter  tissue,  especially  in  early  life,  is  collected 
into  little  masses,  which  to  a  certain  extent  rwemble  the  solitary  glands  of  the 
intestine,  and  are  by  some  termed  the  ImHeukar  glands  of  the  stomach.   They  are 
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not,  however,  so  di^itirH■tly  cirfura.^triVtcil  as  thr  solitary  tr':iinls.  Tin-  fjiitlieliojii 
lining  the  mucou&  membrane  of  the  stomach  an<i  its  alve<jli  is  of  the  columnar  vari- 
ety. Beneath  the  mucous  membrane,  and  between  it  and  the  submucou8  coat,  is  & 
thm  stmtnm  of  involuntary  muscular  fibre  (mu.scularis  mucosie).  which  m  mOM  pMTto 
consists  only  of  a  single  longitadiml  layer;  in  otheraof  two  layers — an  inner  oir- 
onlar  and  an  outer  longitudinal. 

Vessels  and  Nerves. — The  arterie.s  supplying  the  stomach  are  the  gaj*tric,  the 
pyloric  and  right  ga.stro-epiploic  branches  of  the  hepatic,  the  left  gastro-epiploic  and 
vasa  brevia  from  tlic  sjtlfiiic.  Tlu-y  sii|i|>ly  the  muwular  coat,  rainify  in  tlic  sulaini- 
COU8  coat,  and  are  firially  di.stributed  to  the  mucou.«i  membrane.  The  arrangement 
of  the  vessels  in  the  mucous  membrane  is  somewhat  peculiar.  The  arteries  break 
up  at  the  biwe  of  the  gastric  tubulee  into  a  plexus  of  line  capillaries,  which  run 
upward  between  the  tiil)ulcs,  auastKmositii:  witli  fucli  other  and  ending  in  a  |ili'Xti» 
of  larger  capillaries,  wliich  surround  the  mouths  of  the  tubes  and  also  tbrm  hexag- 
onal meshes  around  the  alveoli.  From  these  latter  the  vehm  arise,  and  pursue  a 
straight  oourse  back  to  the  anbmaeous  tissue  between  the  tubules,  to  terminate  in 
the  splenic  and  supcii  ir  iiusLMitcric  veins  and  directly  in  the  portal  vein.  Tlit* 
lymphatim  are  numerous:  they  consist  of  a  .^superficial  and  deep  set,  which  pa.'*s 
through  the  lymphatic  gian<is  found  along  the  two  curvatures  of  the  organ.  The 
nerve*  are  the  terminal  branches  of  the  right  and  lefV  pneumogwtric,  the  former 
being  distributed  upon  the  back,  and  the  latter  iijuni  the  front  part  of  the  Ofijail* 
A  great  number  of  branches  from  the  sympathetic  altk)  supply  the  or^n. 


THE  SMALL  INTBSTENl!. 

The  small  iuiesiine  is  iLat  pan  of  the  alimentary  canal  in  which  the  chyme  i» 
mixed  with  the  bile,  the  pancreatic  jaice,  and  the  f^ecretinns  of  the  variotts  glands 
iTiihedded  in  the  mucous  membrane  of  the  intestine,  and  where  the  se|)aratinn  nf 
the  nutritive  principle  of  the  food,  the  chyle,  is  effected;  this  constitutes  chyli- 
fication. 

The  small  intestine  is  a  convoluted  tube  about  twenty  feet  in  length,*  whieh  grad- 
ually (liiiiinishes  in  .size  frinn  its  ciininiencenient  to  it>  tcrniination.  It  is  contained 
in  the  central  and  h)wer  \nirX»  of  the  abdominal  and  pelvic  cavities,  surrounded 
above  and  at  the  sides  by  the  large  intestine;  in  relation  in  front  with  the  great 
omentum  and  abdominal  narietes ;  and  connecteil  to  the  spine  by  a  fold  of  perito- 
neiini.  the  mesentery.  The  small  intestine  is  divisible  into  three  portiont^the 
duodenum,  the  jejunum,  and  the  ileum. 

The  Duodenum  h.i.s  received  its  name  from  being  about  equal  in  length  to  the 
breadth  of  twelve  fingers  (eight  or  ten  inches).  It  is  rhe  shortest,  the  widest,  and 
the  tno-t  fixfij  ])aii  of  the  small  intestine;  if  has  no  nicscnferv.  nnd  is  onlv  partially 
covered  by  the  peritoneum.  Its  ctmrse  [»rts*enLs  a  remarkable  curve,  somewhat  like 
a  horseshoe  in  form,  the  convexity  being  directed  toward  the  right  and  the  crmcjiv- 
ity  to  the  h't'c.  embracing  the  head  of  the  pancreas,  rommenciug  at  the  pylorus,  it 
a.scen(ls  uliliijurly  upward,  backward,  and  to  the  riirht,  to  the  under  surface  of  the 
liver:  it  then  descends  in  front  of  the  right  kidney,  and  pa.^.ses  nearly  transversely 
across  the  front  of  the  spine,  terminating  in  the  jejunum  on  the  left  side  of  the  .^k-o 
ond  lumbar  vertebra.  Hence  the  daodenuro  has  been  divided  into  three  portions— 
aecemliiiir,  descending,  and  transverse. 

The  first  <ir  attpemlimj  portion  (Fig.  .'jT;')),  about  two  inches  in  length,  is  free, 
movable,  and  nearly  completely  invested  by  the  peritoneum,  which  fonns  the  le^wtr 

'  Treveti  htiiicrt  iljiit  III  Kiiv  liuiiilitil  *-aiM»  the  nvcratre  Ien;;th  of  tlic  ^luall  iiiu^titn'  in  the  atlnll 
male  was  ■.!2  fevt  6  ijiclies,  and  in  the  a(hiU  fernak*  -'.\  iV-et  4  inehes.  htit  that  it  vnrie>  vcn  nmi  H,  the 
exireiiies  in  flu-  ninto  Im  ini;  '\\  foet  10  inrhtfi  in  ono  cw  and  I")  fVvt  t!  inches  in  anoihrr- -a  tliilcrpnt* 
of  over  15  fttt.  IK-  ^[.in---  tlmt  he  has  «)nvin<«<i  hiinHcIf  that  the  lonirth  of  the  trowel  is  in<ie{i«;ni1cat 
in  tb«  adult  of  «««,  li«i«bi,  and  weii^ht.  {.\t  biitb  he  sa/s  th«  iatestiiw  m  9  fiMt  6  inc(»«»  in  l«ni9^ 
and  tbatdorini^  tha  flnt  two  in^h»  it  grows  Aaat  fonr  feet  in  lni«lh.  This  ilinnM  teach  the  tpeaal 
need  of  iuiuble  di«(  and  the  diuiger  of  intetttnal  dinciwi  during  this  earlj  period  of  life.] 
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onientuiu.  It  in  relation  above  and  iu  front  with  the  liver  and  neck  of  the  gall- 
blaihier:  behind  with  the  vessels  which  run  between  the  layers  of  the  lesser  omen- 
tum— vi«.  the  hepatic  artery  nnd  duct  and  vena  port«.  This  portion  of  the  intestine 
V  usually  found  after  death  stained  with  bile,  especially  on  its  anterior  surface. 

The  second  or  deseendh^  portion,  about  three  inches  in  length,  is  firmly  fixed  by 
the  {writoneum  and  pancreas.  It  passes  from  the  neck  of  the  pdl-bladder  vertically 
downward,  in  front  of  the  right  kidney,  as  far  as  the  third  lumbar  vertebra.  It  i.4 
covered  by  peritoneum  only  on  its  anterior  suri'ace.    It  is  in  relation  in  front  with 


the  right  arch  of  the  colon  ami  the  mesocolon  :  behind  with  the  fnnit  of  the  right 
kidney ;  at  its  inner  side  is  the  head  of  the  pancreas  and  the  ductus  communis  cho- 
ledochus.  The  common  bile-duct  and  the  pancreatic  duct  perfonite  the  inner  siile 
of  this  portion  of  the  intestine  obli(juely  a  little  below  its  middle. 

The  third  or  tramver»e  portion,  the  longest  and  narrowest  part  of  the  duodenum, 
p.-isses  across  the  front  of  tiie  spine.  a."*(M'n<ling  fmni  tlu*  third  to  the  second  lumbar 
vertebra,  an<l  terminating  in  the  jejunum  on  the  left  side  of  that  bone.  In  front, 
though  at  some  distance  from  it,  is  the  descending  layer  of  the  transverse  mesocolon. 


Digitized  by  Go 


ORGANS  OF  DIQE8TI0N, 


or  the  divergence  of  the  two  layers  of  that  strurturc,  ami  it  is  crosseil  by  the  snpe- 
rior  mesenteric  ves.sel.s :  hehinil  it  rests  upon  the  aorta,  the  vena  cava,  and  the  crura 
of  the  Diaphragm  ;  above  it  is  the  lower  border  of  the  pancreas,  the  superior  me^^eu- 
teric  Tflflseu  paning  forward  between  the  two.' 

Vessels  and  Nerves. — The  arteries  supplyin;;  the  duodenum  are  the  pyloric  and 
pancreatico-duodenal  branches  of  the  hepatic  and  the  inferior  pancreaticn-duodenal 
branch  of  the  superior  mesenteric.  The  t'eirnt  terminate  in  the  splenic  and  superior 
mesenteric.    The  nervet  are  derived  from  the  solar  plexus. 

The  Jejunum  (jrjtnnix.  empty),  so  calleil  from  usually  found  empty  after 

death,  includes  tlie  ujt|)er  two-filths  of  the  rest  of  the  small  intestine.  It  commences 
at  the  duodenum  on  the  left  side  of  the  second  lumbar  vertebra,  and  terminates  in 
the  ileum,  its  convolutions  being  chiefly  confined  to  the  umbilical  and  left  iliac 
rcf^ions.  The  jcjinium  is  wider,  its  coats  tliirkcr.  more  vas<*ular.  ami  nf"  ;i  ilccper 
color  than  those  of  the  ileum  ;  but  there  is  no  characteristic  mark  to  distinguish  the 
termination  of  the  one  and  the  commencement  of  the  other. 

The  neiim  {tiXstu^  to  twist),  so  called  from  its  numerous  coils  or  convolutiona, 
includes  the  remaininL'  tlncf-fifths  of  the  small  intestine.  It  occupies  chiefly  the 
umbilical,  hypogastric,  right  iliac,  and  occjisionally  the  pelvic  regions,  and  termi- 
nates in  the  right  iliac  fossa  by  opening  into  the  inner  .side  of  the  commencement 
of  the  large  intestine.    The  ileum  is  narrower,  its  coats  thinner  and  leas  vaAcalar, 

than  those  of  the  jeiniiniii.  a  given  length 
of  it  weighing  less  than  the  same  length  of 
the  jejunum. 

Structure. — The  wall  of  the  small  in* 

testiiie  is  coinjxiseil  of  four  coats  OCTOttSy 
mascular,  areolar,  and  mucous. 

The  serous  coat  is  derived  from  the 
peritoneum.  The  first  or  aeoending  por> 
tion  of  the  duodenum  is  almost  completely 
surrounded  by  that  membrane;  the  second 
or  (h'scending  portion  is  covered  by  it  only 
in  front ;  and  the  third  or  transverse  portion 
lies  behind  thedesrendinglaverof  thetnm.'w 
verse  me.**ocolon,  l»y  which  it  is  covcrtMl  in 
front.  The  remaining  portion  of  the  small 
intestine  is  surrounded  by  the  peritoneum, 
excejiting  along  its  attached  or  mesenteric 
border ;  here  a  space  is  left  for  the  veMell 
and  nerves  to  pass  to  the  gut. 

The  mtueular  coat  consists  of  two  layers 
of  fibres— an  external  or  longitudinal,  and 
an  internal  or  circ  ular  layer.  The  longitu- 
dinal fibres  are  thinly  scattered  over  the 
surface  of  the  intestine,  and  are  more  distinct  along  its  free  border.  The  rar. 
e}ihtr  fibres  form  a  thick,  uniform  layer;  they  surround  the  cylinder  of  the  intei*- 
tine  in  the  greater  jwirt  of  its  eircinnference.  but  do  not  form  complete  rings.  The 
muscular  coat  is  thicker  at  the  up[)er  than  at  the  lower  jmrt  of  the  small  intestine. 

The  areolar  or  9uhmueou»  coat  connects  together  the  mucous  and  muscular 
layei-s.    It  consists  of  loose,  filamentous*  areolar  tissue  which  forms  a  nidus  for 

'  Dr.  Bruce  Yonnp  state*!  that  this  <K"-rripti<>n  nf  tho  <InodanUin,  m  hie}]  ix  tlic  nnr  M^nallv  lutopted 
ill  our  aiialnmiral  lextb<Miks,  is  in<  orr»'i  t.  as  it  mako  n">  tnenlion  of  ii  loiirlli  <ir  tt  rminal  vertirnl  \*f>T- 
tion.  If  the  |»uint  of  junction  of  ilir  ifiuiiuiii  un  l  fluM.iriiutii  l.i-  cnnKidortMl  t<i  oirrfsiMtncI  to  ihc  !>;K>t 
where  the  gut  retxiivcx  a  oirnpleie  ii>Vf>Uneiu  nf  jn-ritoiif luii,  then  (here  is  a  fairly  comilanl  iNtrtioo, 
•boat  an  inch  in  length,  which  .ifu-emis  from  the  |Htin(  where  the  duodenum  is  usually  said  to  t«n»i* 
nste,  on  the  left  side  of  the  vertebiml  rolumn,  and  which  munt  he  reRarded  m  a  fiiNarth  |MUrt  of  the 
duodenum.  This  pnrtion  is  fixed  in  this  position  bjr  •  iNind  which  extends  njpwsrd  from  it,  ebliqnelv 
across  the  aorta  to  the  connective  tissue  around  the  cn-Iiac  axis  and  the  IcA  mis  uf  tin*  IMaphrairm. 
and  is  termed  the  miuaJu*  nwfiengoritu  duwieni,  from  j^>nt<cif>atinK.  acconling  (<>  Trit-i/.,  plain  miuiculat 
libns  mixed  up  with  the  filirmu  timae  of  which  it  is  prinripallT  made  ap. 


[Fig.  676. 


c<>us  Mcinbnine  nf  the  Jvjuuuiu  <>{  a  t><it(:  <'.  the 
muco'.a,  ooutalning  the  cryt>t»  nf  LU-btTkObn.  and 
liroJectinK  aa  the  vUU;  ra,  muscularl*  mucoste;  «, 
•utNaucoM  (Allen).] 
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the  Babdiviatoii  of  the  nutrient  TcsseU  previoiu  to  their  distribution  to  the  macoiu 

enrfaef. 

The  mucous  membrane  i»  thick  and  highly  vascular  at  the  upper  part  of  the 
•mall  intestine,  but  somewhat  paler  and  thinner  below.  It  consists  of  the  following 
Stmctnres:  next  tha  cellular  or  submucous  ooat  is  a  layer  of  untttrtped  muscular 
fibre,  tb*'  >>-H>tmdarifi  murnm  ')7f>,  nt);  internal  to  this  i<*  :i  <jii:intitv  of  reti- 

form  tissue,  encU>sing  in  its  meshes  lymph-corpuisclea,  and  in  which  tlie  blood-vwpeU 
and  nerres  ramify;  lastijf  a  basement  membrane,  supporting  a  single  layer  of  epi> 
thelial  cells*  whidi  throughout  the  intestines  are  columnar  in  character.  They  are 
pranulur  in  ap|K»arance  and  pf>S8oss  a  clear  nval  nucleus.  At  fbcir  -nyi -ti'  .ir  nnnt- 
tached  end  they  present  a  distinct  la^'er  of  highly  refracting  materiui  uiai  ked  by  ver- 
tical striee,  which  were  formerly  believed  to  be  minute  channels,  by  which  the  chyle 
wa.s  taken  up  into  the  interior  of  the  cell  and  by  them  transfened  to  the  lacteal  res* 
aels  of  tbo  mucous  membrane. 

Tlie  mucous  membrane  presents  for  examinatiou  the  following  structures  con- 
tained within  it  or  belonging  to  it: 

Simple  follicles. 
Valvulae  conniventes.  (  T)iiodenal  glands. 

Villi.  QlandiA  Solitnrv  -rljuids. 

(  Agminate  or  JVycr's  glands. 

The  ValvulsB  Conniventes  (valves  of  Kerkring)  aro  nMluplication.«i  or  fftldings 
of  the  umcous  membrane  and  submucous  tisaue.  Culike  the  folds  in  the  stomach, 
they  are  |)emianent,  and  are  not  obliterated  when  the  intestine  is  distended.  They 
extend  transversely  across  the  cylinder  of  the  intestine  for  about  (me-half  or  two- 
thirds  of  its  circumference.  Tlie  larmier  folds  arc  about  two  inches  iti  leti^ftb  iind 
one-third  of  an  inch  in  depth  at  their  broadest  part,  but  the  greater  number  are  of 
smaller  sise.  The  larger  and  smaller  folds  altenate  with  each  other.  They  are 
not  found  at  the  commencement  of  the  duodenum,  but  begin  to  appear  about  one 
or  two  inches  beyond  the  pylorus.  In  the  lower  part  of  the  <lescen<ling  portion, 
below  the  point  where  the  common  choledic  and  pancreatic  ducts  enter  the  intes- 
tine, they  are  •verv  lai^ge  and  closely  approximated.  In  the  transrerse  portion  of 
the  duodenum  and  upper  half  of  the  jejunum  they  are  large  and  numerous:  and 
from  tlii-  |>oiiit.  down  to  the  middle  of  tlie  ileum,  they  ditnitiisli  considernbly  in 
size.  In  the  lower  part  of  the  ileum  they  almost  entirely  disappear;  hence  the 
comparative  thinness  of  this  portion  of  the  intestine  as  compared  with  the  duode* 
num  anil  jejunum.  The  valvulse  conniventes  retard  the  passage  of  the  food  along 
the  intestines  and  afford  a  more  extensive  surface  for  absorption. 

The  Villi  are  minute,  highly  vascular  processes  projecting  frt)m  the  mucous  mem- 
brane of  the  small  intestine  throughout  its  whole  extent,  and  giving  to  its  surface  a 
velvety  appearance.  In  shape  some  are  triangular  and  laminated,  others  conical  or 
t'vliriilricnl  wit'i  f  !i;1iV'cr|  ,ir  filiform  extremities.  Tliey  are  largest  and  most  nnme- 
rous  in  the  duodeiami  and  jejunum,  and  become  fewer  and  smaller  in  the  ileum. 
Kranse  estimates  their  number  in  the  upper  part  of  the  small  intestine  at  from  fifty 
to  ninety  in  a  square  line,  and  in  the  lower  part  from  forty  to  seventy,  the  tottu 
number  for  the  whole  lenL'tb  of  the  intestine  beinj.'  about  four  millions. 

The  structure  of  the  villi  has  i)een  studied  recently  by  many  eminent  anatomists. 
We  shall  here  follow  the  description  of  Dr.  Watney,'  whose  researches  have  a  most 
important  bearing  on  the  pliysiology  of  that  which  is  the  peculiar  function  of  this 
part  of  the  intestine,  the  absorption  of  fat. 

The  essential  parts  of  a  villus  are  the  lacteal  vessel,  the  blood-vcs-ei.^,  the  epithe- 
lium, the  basement  membrane,  and  muscular  tissue  of  the  mucosa,  these  structures 
being  supported  and  held  together  by  retiform  lymphoid  tissue. 

*rnese  strM<'tures  are  arranged  in  the  following' manner :  Situate*!  in  the  centre 
of  the  villu.s  is  the  lacteal,  terminating  near  the  .summit  in  a  blind  extremity ;  run- 
ning along  this  jfmA  sre  nnstriped  muscular  fibres ;  surrounding  it  is  a  plexus  of 

I  m  IWiiu^  vol.  clavi.  Pt.  2. 
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capillury  ve^-I^,  the  whole  being  eneloi^ed  bv  a  basement  luenibrane  supporting 
columnar  epilheliuin.  'riinsc  sinictm-fs  whicfi  are  eontainetl  within  the  haseiiient 
mewbruue— uamulv,  the  lac-teal,  the  mujicular  tisMue,  and  the  blood-vc&sels — are 
surrounded  and  enclosed  by  a  delioate  reticnlom  which  forms  the  matrix  of  the  vtl- 
luK,  and  in  the  meshes  of  which  are  found  larg^  flattened  cells  tfrith  an  ri\  :i1  nucleus, 
and  in  <iiialler  niunbers  1  ytnph-corpuscle.s.  These  latter  are  to  he  distinpiished 
from  the  larger  cellii  of  the  villus  by  their  behavior  with  reagents,  hy  their  size, 
and  by  the  shape  of  their  nucleus,  which  is  sphericaL  Transitioiiil  forms,  how- 
ever, of  all  kinds  are  met  with  between  die  lymphnsorpusdle  and  the  proper  cdb 
or  the  villus. 

The  lacteaU  are  in  bome  cases  double,  and  in  some  unnuaU  multiple,  ^ituateii 
in  the  axis  of  the  villi,  they  commence  by  dilated  caeca)  extremities  near  to,  bnt 
not  quite  at.  the  summit  of  the  villus.  The  walls  are  composed  of  a  single  layer  of 
endotlM-lial  rolls,  the  interstitial  substance  between  the  cells  being  continuous  with 
the  reticulum  of  the  matrix. 

The  muieular  fihrea  are  derived  from  the  mnscularis  muooete,  and  are  arranged 
in  bundles  around  the  lacteal  vessel,  extending  from  the  base  to  the  summit  of  the 


Kio  577. 


JMMniminiiiic  Heciion  of  a  VlUua :  ep,  cpllbi'liiini  only  vMnuill  v  ihaded  in :  I,  eentml  ttiyic  vcnM-l  the  crll*  (unu 
Tng  iIk'  vfSM-l  have  been  l«n  shaded  to  dltUnffulMii  them  rh>m  thr  cells  of  the  nirciirbytna  <>r  the  ritlua;  m 
mu^'l'  iil>r<  1  ruiiiiinx  up  by  the  kUIc  uf  the  cbylvveswl :  it  wiU  lie  noticed  ttiat  earh  muscle-nitre  {•  tm- 
T<wv\<  <\  liy  ilic  n-ttculum,  ant!  Iiy  iliN  rvtiriiluiii  iho  musrliK  are  nftrtrhfil  to  the  rvlls  fnnnlnic  mem- 
liruim  (ir.i|iria,  iih  at  r',  or  In  the  ri-'tu'ii!iiiii  111  iln>  v  illii'i .  h-.  lyiniih-ct>rpU!>flf«,  murked  l>y  a  »j>lu-tK-«l  niii'I»  ii» 
an<l  a  clmr  ti^im  of  protoplasm :     H|>|K;r  liuiit  »l  tin-  cb¥U--v«->M'l ;     < ,  r',  tt-lls  forming  the  membraua  nn. 

riria:  it  will  be  Mt  i)  ibat  there  is  hardly  any  differeuoe  nrtween  the  eell«  of  the  parenchyma,  ibc  rn<l«lb>^ 
ium  uf  ilie  uin»r  purt  of  the  cbyle-veBM*!.  and  the  ceUs  of  the  rai'nibrana  pn>pr{a ;  V,  blood-vesaeU ;  «|*rk 
line  at  the  l>a>e  of  the  •  pithelium  formed  by  the  Tr-tlculnm.  ft  will  Im<  »e«n  that  (be  retictUum  mni'liaiii 
between  all  the  other  elfiiienta  of  the  villus:  Ibc  reileulum  ooninins  ihit'kenintt!>  or  "nodal  poHltS.**  Th* 
itliixriini  (ihow-i  that  I  lie  o  IN  i  if  the  (ipiHT  (itirt  of  the  villii<  iir>-  InrunT  iin<l  contuin  •  lM|ptf  MOM  wpiMailtam 
Itiiiii  (lio-v  <■(  till-  low<  r  |uirl  Tlu'  <  <  lU  i>t'  tin'  n|i|MT  |uiri  <>|  ihi-  <  livU-  v  rs.ol  diflbf  tOOMWltat  ftw  lhMV4lf 
the  lower  part,  in  thiil  tlx  )  iiiori-  ni-arly  ri  ^eiiible  the  ceU«>  of  the  {Hirvm-bytna. 

villus,  and  giving  off  laterally  individual  muscle-cells,  which  are  enclosed  by  the 
reticulum,  and  l>y  it  are  attached  to  the  basement  membnine. 

The  blood't'eueU  form  a  plexus  between  tlie  lacteal  and  the  basement  mem- 
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bnines.  and  are  eild<Med  in  the  letieular  tissue :  in  tbe  interstices  of  the  oa|MUuy 

plexus  which  they  fonu  are  contained  the  cells  of  the  villus. 

These  structures  are  surrounded  by  the  basement  membmue,  which  ia  made  ujj 
of  a  stratum  of  endothelial  cells  and  vptm  which  is  placed  a  layer  of  columnar  ejpi- 

thelium.  The  reticulum  of  the  matrix  is  continuous  throu<:h  the  basement  membrane 
(that  is.  through  the  interstitial  substance  between  the  individual  endothelial  cells) 
with  the  interstitial  cement  substance  of  the  columnar  cells  of  the  surface  of  the  vil- 
lus. Thus  we  are  enabled  to  trace  a  direct  continuity  between  the  interior  of  the 
lacteal  and  the  surface  of  the  villus  by  means  of  the  reticular  tissue:  and  it  is  along 
this  path  that,  according  to  Dr.  Watney,  the  chvle  piusses  in  the  [iroccivs  of  absor}>- 
tion  b^  the  villi.  That  is  to  say,  it  passes  through  the  interstitial  substance  betMeen 
the  epithelium  cells,  through  the  intorstitial  substance  of  the  basement  membrane,  the 
reticidum  of  the  matrix  and  tlu*  interstitial  substance  between  the  endothelial  plates 
of  tbe  lacteal, — all  which  structures  have  lM>en  shown  to  be  continuous  with  one 
another,  and,  being  jirobably  semifluid,  do  nut  ofier  any  obstacle  to  the  passage  of 
the  molecular  basis  of  the  chyle. 

All  thcv,  jioints  are  illustrated  by  the  accorapanyinfr  diagram  by  Dr.  Watney 
(fig.  577),  for  which  1  have  to  exprees  my  best  thanks  to  him;  andacompari- 


Flo.  578. 


Two  vmi  (BHVStaed).  TMnmiw  SMtlon  of  CYumb  of  LMMtkOhn  (KMa 

•lid  NcMe  Smllh). 

son  with  Fig.  578  will  show  the  chief  points  in  which  the  new  differs  from  the  old 
description. 

The  Simple  Folllblea,  or  erypts  ef  Li^erMhn  (Fig.  580),  are  found  in  consid- 
erable numbers  over  every  part  of  the  mucous  membrane  (»f  tbe  small  int(>sti]ie. 
They  consist  of  minute  tubular  depressions  of  the  mucous  membrane  arranged  per- 


Fio.  580. 


LoDgitudiuAl  smiou  uf  Cryuu  uf  Lleberkuiia— g^ble^ccUs       smoug  the  columnar  eplttaeUal  celU  iKIein 

ud^Noble  Smith). 

pendicularly  to  the  surface,  upon  which  they  open  by  snuill  circular  apertures.  They 
nay  be  seen  with  the  aid  of  a  len.s,  their  orifices  appearing  as  minute  dots  scattered 
between  the  villi.  Their  walls  arc  thin,  consisting  of  a  lav»  r  of  ba.H'ment  nu-tiibtane 
(which  is,  in  fact,  an  endothelial  membrane),  lined  by  columnar  epithelium,  and  cov- 
ered on  their  exterior  by  capillary  veesels. 

The  Duodenal,  or  Brutmer's  Qlands,  are  limited  to  the  duod(>num  an<l  com- 
mencement of  the  jejunum.    They  are  small,  flattened,  granular  bodies  imbedded 


Digitized  by  Google 


880 


0R0AN8  OF  DIGESTION. 


Pio.  581. 


in  the  sjubmnoons  areoliur  tiarae,  and  open  u)>on  the  surface  <>f  the  murous  motnhranc 

by  luiuute  excretory  <lmts.  They  are 
most  numerous  and  large.st  nesr  the  py- 
lorus. Thc  v  may  be  coniparcU  to  the  ele- 
mentary lithules  of  a  salivary  gland  sprrail 
out  over  a  broad  surface  instead  of  i>eiug 
collected  in  a  mass.  They  consist  of  a 
number  of  tubular  alveoli,  lined  by  epi* 
thclium  and  oponinj;  by  a  sin;:k*  duct  on 
the  inner  surface  of  the  intestine. 

The  SoUtevy  Olrads  (///amfiObF  toti- 
tarioi)  Bn  found  soatteowd  throughout  the 
miKoiis  n)einbrane  of  the  .small  intestine, 
but  are  most  numerous  in  the  lower  part 
of  the  ileum.  They  are  small,  round, 
whiti>li  iMMlies,  from  half  a  line  to  a  line 
in  diameter.  Their  free  surface  is  eovennl 
with  villif  and  each  gland  is  surrounded 
by  the  opening  of  the  follicles  of  Lieber* 
kUhn.  They  are  now  recognized  as  Iymph> 
foUirles,  and  consist  of  a  dense  interlacing 
retiform  tissue,  closely  packed  with  lymph- 
oorpusdes  and  permeated  with  an  aban> 
dant  capillary  network  (Fig.  .581).  Th« 
atpifuty  n^w^";  M^rt»  ctt^MlM  TiMtili " "  ~'  interspaces  of  t)ie  retiform  tissue  are  con- 
tinuous with  larger  lymph-spaces  at  the 
bwie  of  the  gland  through  which  they  communicate  with  the  lacteal  system.  Ther 
nre  situated  partly  in  the  sul ni  irdus  tissue,  partly  in  the  mucous  membrane^  whero 
they  form  slight  projetrtions  of  its  epithelial  layer  after  haviiiLT  penj  trated  the  mn<- 
culuris  mucosie.  The  villi  which  are  situated  on  them  are  generally  aLseut  from  the 
very  summit  (or  "  cupola,"  as  Frey  calls  it)  of  the  gland. 

Peyer's  Olanda  [or  Patchee]  (iFigs.  .581-584)  may  be  regarded  as  aggregations  of 
solitary  glands,  forming  circular  or  oval  patches  from  twenty  to  thirty  in  number,  and 


Tl»n8VerM'  Sfclluti  thrnnuli  the  equRt'irtal  plane  of 
tlifee  of  IVyer'8  F»nirlv«.  from  tbo  KaUbit:  a. 
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Fnich  of  Peyer't  GUiiUk.  from  Ui« 
lower  piut  of  tlw  llMua. 


▼atying  in  lengtih  from  half  an  inch  to  four  inches.  They  are  largest  and  most  numer- 
ous in  tlie  ileum.  [Hence  the  tenderness  in  the  ri;.dit  iliac  fo.ssa  in  typhoid  fever,  in 
whicii  these  patches  are  inflamed  and  ulcerated.]    in  the  lower  part  of  the  j^uniUB 
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they  are  sinall.  of  a  circular  form,  and  few  in  number.  They  are  occasionally  8ecn 
in  the  duodeuum.  The^  are  placed  lengthwise  iu  the  intestine,  covering  the  {xtrtiou 
of  llie  tube  most  distant  mm  the  attednnent  of  the  meeaitery.  Each  patdi  is 
Ibimed  of  a  gxoap  of  the  aboTo4eMribed  w^taiy  ^ands  covered  with  nmcoua  mem- 


irio.684. 


V«Hle«J  JH-rtinti  iif  on.  Mf  \'i  \>  r  -  r  ,  ■  ii.  -..  fltwB  Man,  li^JecU'<1  thr-  imb  the  lympbuilc  i  iuial' ;  villi,  with  their 
chylc-|«».-'Mi».'r« :  /».  fi'llicl.-  m!  I  N,  rkflhn;  c,  tnusrulari-  nun  -.-.c  ,  ./.  ciiiMila  or  api  \  .>i  s^lilnr}' Klandtt;  c, 
Difittfal  zone  of  rIiiihU  :  '.  i  n-.  '>t  L;iHti<ls:  i).  points  i>i  exit  iif  Hit  <'liyU'-|Mi>.'>ii>;t'-'  fr<>ii)  tbt-  villi, ana  enirsnce 
Into  tlie  tniv  mucoi-  ik>  ini.ruix  .  li.  rctilonn  Arrati^-m«-nt  of  the  lymphutie<>  in  the  mesial  zone;  i.oouree 
of  the  Utter  at  tb«  lia*«  uf  tlie  glands;  k,  coiifluencv  of  Ibe  lyznpbatlcs  opeuiug  iuio  tb«  retaela  of  Ibe  nib- 
lancoua  ttarae;  I,  fMlioular  Uame  of  tbe  latter. 

brane,  and  in  almost  every  re^nect  are  similar  in  structure  to  them.  They  do  not, 
however,  as  a  rale,  vill  i  on  their  free  sur&oe.    Each  patch  is  surrounded 

by  a  circle  of  the  t •rvpt.'*  of  LieberkUhn.  They  are  be.'^t  marked  in  the  youn|;  sub- 
jwt,  becoming  imlistim  t  in  miiUlle  a<re,  antl  .sometimes  altogether  di«af»pcannfr  in 
advanced  life.  They  are  largely  supplied  with  blood- vessels,  which  form  an  abun- 
dant plexus  around  each  fi>Iliae^  from  which  fine  branches  are  given  off  which  per- 
meate the  lymphoid  tissue  in  the  interior  of  the  follicle. 


THE  LARGE  INTESTINE. 

The  larm*  intestine  extends  from  the  termination  nf  tin-  iloum  to  tbe  anns.  It  is 
about  five  feet  in  length,  being  one-hfth  of  the  whole  extent  of  the  intestinal  canal.['J 
It  is  largest  at  its  commencement  at  the  ciecum,  and  gradually  diminishes  as  fiur  as 
the  rectum,  where  there  is  a  dilatation  of  considerable  sise  ju.st  uViove  the  anus.  It 
cliffors  from  tlic  small  intestine  in  its  rrrcater  size,  its  more  fi.xed  position,  and  its 
sacculated  form.  The  large  intestine  in  its  counte  describes  an  arch  which  sur- 
rounds the  convolutions  of  the  small  intestine.  It  commences  in  the  right  iliac 
f>  i-^-  i  in  a  dilated  part,  tlir  <-<r<  nin.  It  ascends  throu^  the  right  lumbar  and  hypo- 
(•lii>n«lriac  region-  to  the  nntler  surface  of  the  liver:  passes  transversely  across  the 
alnlomen  on  tbe  confines  of  the  epigastric  and  umbilical  regions  to  the  left  hypo- 
obondriac  region :  dewends  through  the  left  lumbar  region  to  the  left  iliac  fossa, 
where  it  becomes  (''>ii\o|iit<'<1  and  form.s  the  sigmoid  flexure ;  finally,  it  enters  the 
pelvis  and  descen<l>  -ilon;:  its  posterior  wall  to  tbe  anus.  The  hurge  intestine  is 
divided  into  tiie  e;ecuni.  colon,  ami  rectum. 

['  At  birth,  Treves  atatea,  tbe  laiye  intcitiiie  U 1  foot  and  10  inches  io  length,  of  which  10  inchea 
CO  to  th«  siffmoM  fleznre.  In  the  fint  four  inonthB  after  birth  the  large  Inteetine  ffrowR  fMmeln  lensth, 

Tjiit  n  r«.'n'iiii>ti!i<  !it  uf  its  parts  takes  ^)Iaoc  witlunit  any  iH^turhriiico  of  (he  j>eritnneum,  such  thatlMB 
the  ^^>!luulli  tlcxurt;  laeoiiureii  uiily  (>  iDchets  and  the  rest  ot'  the  large  Uiwel  1  tout  4  iuchea.} 
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The  Caecum  {i-acm.  Miml)  (  Fi^.  .')S."»)  is  the  hirfre  blind  {khuIi  or  eul-<lo-sac  in 
which  the  large  intestine  coniinonce.s.  [It8  full  name  is  the  caput  ceecum  coli ; 
that  is,  the    blind   or  dosed  *'bead  ef  the  colon."    Its  length  is  2^  inches  and 

its  breadth  3  inches.]  It  is  the  nia^it  (iilated 
part  of  the  tiihe.  measiiririfr  ahout  two  and  a 
halt'  inches  huth  in  ius  vertical  and  trauAvenie 
diameters.  Its  position  varies  somewhat;  osa- 
ally  it  is  found  lying  upon  the  Psoas  muscle, 
and  80  placet!  that  its  apex  or  lowest  point  is 
just  projecting  beyond  the  inner  border  uf 
that  muscle*  corresponding  to  a  point  a  little 
to  the  inner  side  of  the  nii<Mle  of  Poupart's 
lisranicnt.  Sometimes,  however,  it  i.s  situated 
e.\ternal  to  this,  in  the  right  iliac  fossa,  in  re- 
lation with  the  niacns  muscle ;  and  at  oth«r 
times  it  lii's  liiiernal  to  both  Psoas  and  Iliacui*, 
either  restinfj  on  the  pelvic  brim  or  altogether 
contained  within  tlic  pelvis.  It  \a  enlirelv 
enveloped  on  all  sides  by  peritoneum,  vhidb 
after  enclosing  it  is  reflected  on  to  the  poste- 
rior nail  of  the  abdomen,  being  corilinuoin? 
with  the  ascending  mesocolon  when  this  fold 
exists.  The  ceecom,  thovfore,  lien  quite  free 
in  the  abdominal  cavity  and  enjoys  a  consid- 
erable amount  of  movement.' 

Attached  to  its  lower  and  back  part  is 
the  Appendix  Venalftniiiia,  a  long«  narrow, 
worm-shaped  tube,  the  rudiment  of  the  length- 
ened ("Oeimi  found  in  all  the  Mammalia,  except 
some  of  the  higher  apes  and  the  wombat,  in  whom  an  ap})endix  exists.  Tlic  appen- 
dix varies  from  three  to  six  inches  in  length,  its  average  diameter  being  about  equal 
to  that  of  a  goose-quill.  It  is  usually  directed  upward  and  inward  behind  the  circura, 
coiled  upon  it«;elf.  and  terminates  in  a  blunt  point,  being  retained  in  its  j-M.sitiun  by 
a  fold  of  peritoneum  which  sometimes  forms  a  mei«entery  for  it.  Its  cjinal  is  small, 
and  eommnnicates  with  the  csecum  by  an  orifice  which  is  sometimes  yarded  with 
an  incomplete  valve.  Its  coats  are  thick  and  its  mucous  lining  furnished  with  a 
large  number  of  scditary  glands, 

[Suririo&l  Anatomy. — Tlif*  rrltnious  of  the  cwcum  and  th»«  appondix  ^llould  \n>  curtfully 
>st'rv»>d.    Inflammation  and  in-rforation  of  the  appendix  from  lecal  concretions  or  foreign 


Hm  Onoum  and  Colon,  laid  open  to  tbow  the 
llco-ciecal  ^'elve. 


ot 


bodies,  and  inflammstioD  of  the  caput  ooli  (typhliue.  peritjrphlitu),  are  frequently  aeen,  and 

to  give  vent  to  the  pa*  that  rormn.   Thin,  fortonalelv,  is  oMtally  a  lin- 


It  iiiiiv  iisiialfv  1hi  n-iii-hi'd  nnwt 


oft<'n  rlemnnd  operation 

iti'd  ;ili'<  i-«.s.  tliHiiL'h  soiiu'tiiiH'S  tliffusr  |iiTitntiiri^  i-  priHiuri  il 
readily'      an  incision  an  inrh  alxivi*  I'oupart «  li<;iunfnt,  lulluwfd      acari'ful  dii>.sectiuo  into  the 
iliac  romaand  toward  th«>  |R'lvis.  though  ftometimee  i t demandt*  abdominal  section  in  theaiiddleUBe. 

Th"  (wnm  is  frt'i-  and  iiiuliilc,  and  Minn'tiint'-.  then  Ton'.  i><  foinul  in  a  hernia.] 

lleo-ctecal  Valve. — The  lower  end  of  the  ileum  terminates  at  the  inner  and  back 
part  of  the  large  intestine.  ij.p  Kite  the  junction  of  the  caecum  with  the  colon.  At 
this  point  the  mucous  membrane  forms  two  valvular  folds  which  project  into  the 
large  intestine  and  are  sepanited  from  each  otlu-r  by  a  narrow  elonixate<l  aperture. 
These  folds  form  the  ileo-caecal  valve  {yalvida  Bauhini).  Each  fold  is  semilunar 
in  form.  The  upper  one,  nearly  horizontal  in  direction,  is  attached  by  its  conrex 
border  to  the  point  of  junction  of  the  ileum  with  the  colon;  the  lower  segineni  to 
the  point  of  junction  of  the  ileum  with  the  c.-ecum.    Their  free  concave  maririn.* 

'  Tlie  alhive  dt~>tTiplion  of  the  position  of  the  amirn  i.-*  the  one  recently  given  by  Mr.  Trevtn  in 
his  Iluntcrian  lertnreH.  It  diffen  from  that  uminllv  fonnd  in  the  lext-bookM  of  anatomr.  Theiv  i* 
no  doubt  tiiat  the  deacriptioa  ^ven  by  Mr.  Treves  n  the  correct  one.  [The  varialions  in  p<witiiMi  of 
the  enenm  are  dne  to  its  mode  of  deVetopment]  [Matas  (A'.  0.  omi  Swg.  Jmiim^  Bet,  1887* 
has  shown  that,«i*  early  as  1861,  Loachka  pointed  «»nt  the  eompleU-  periionenl  InreKtment  of  thm 
rwcum,  thus  antetiaiing  Mr.  iWw  by  twenty.four  years.  >»one  the  lew  credit,  however,  is  due  Mr. 
TicTct  for  bis  valoaUa  leetuim] 
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firojcrt  into  the  intestine,  sejiamtril  from  one  iinnther  hy  a  nnrrow  slit-Iikc  afu  rttire 
directed  transversely.  At  ejich  end  ot  thiH  aperture  the  two  Hegiuents  of  the  valve 
coalesce,  anil  are  continued  as  a  nanrow  membranous  ridpe  around  the  canal  of  the 
intestint-  for  a  short  distance,  forming  tin  fnnm  or  retmaeula  of  the  valve.  The 
left  end  of  thin  aperture  is  ronntled ;  the  ri^'ht  end  is  narrow  and  jwintod. 

Each  segment  of  the  valve  is  formed  by  a  reduplicatiou  of  the  mucous  membrane 
and  of  the  circular  muscnlar  fibres  of  the  intestine,  the  longitudinal  fibres  and  peri- 
toneum blUBg  continued  uninterruptedly  across  from  one  intestine  to  the  other. 
When  these  are  flivided  or  removed  fin-  iltMim  !ii:ty  Ik-  (h*:iwii  ontwnifl.  and  all 
traces  of  the  valve  will  be  lost,  the  ileum  appearing  t«»  t»pcn  into  the  large  intestine 
by  a  funnel-shaped  orifice  of  large  size. 

The  .surface  of  each  segment  of  the  valve  directed  toward  the  ileum  is  covered 
with  villi,  and  presents  the  charact<  ristic  stnictiirc  of  the  niueons  membrane  of  the 
small  intestine ;  whilst  that  turned  toward  the  large  intestine  is  destitute  of  villi, 
and  marked  with  the  orifices  of  the  numerous  tubular  glands  peculiar  to  the  mem- 
brane in  the  latve  intestine.  These  differences  in  structure  continue  as  &r  as  the 
free  margin  of  the  valvf. 

When  the  cajcum  i»  distended  the  margins  of  the  opening  are  appro,xiniated,  so 
as  to  prevent  any  reflux  into  the  ileum. 

The  Colon  is  divided  into  four  parts— the  ascending,  transverse,  descending,  and 
the  sigmoid  flexure. 

The  ascendinff  colon  is  smaller  than  the  caecum.  It  passes  upwai-d,  from  its 
commencement  at  the  ciecum  opposite  the  ileo-csecal  valve,  to  the  under  surface  of 
the  liver  on  the  right  of  the  ^l-bladder,  where  it  bends  abruptly  inward  to  the 
Irft.  fomiiii'-'  tilt'  hepatic  Jlexurc.  Tt  \^  refnined  in  contact  witli  tlic  jif^^terior  wall 
of  the  abdouKii  bv  the  peritoneum,  which  covers  its  anterior  surface  and  sides,  its 
posterior  snrfece  being  connected  by  loose  areolar  tissue  with  the  Quadmttis  lum- 
borum,  right  kidneyt  and  descending  portion  of  the  duodenum  (Fign.  aKii,  .">87): 
sometimes  the  jwritoneum  almost  coniplt  ftly  invests  if  aiid  fmnis  a  di.stinet  but 
narrow  mesocolon.'  It  is  in  relation  in  front  with  the  convolution.s  of  the  ileum 
and  the  abdominal  parietes :  behind,  it  lies  on  the  Quadratus  lumborum  muscle  and 
right  kidney. 

The  transverse  colon,  the  ionirest  part  of  the  large  iiitc*ttine.  passes  trans- 
versely from  right  to  left  across  the  abtiomen,  opposite  the  confint^  of  the  epigas- 
tric and  umbilini  xones,  into  the  left  hypochondriac  region,  where  it  curves  down- 
ward beneath  the  lower  end  of  the  spleen,  forming  the  splenic  jlrjure.  In  its 
course  it  dojseribeH  nn  arch,  the  concavity  of  which  is  directed  backward  toward 
the  vcrtebnil  column ;  hence  the  name,  trantverge  arch  of  the  cohn.  This  is  the 
most  movable  part  of  the  colon,  being  almost  completely  invested  by  peritoneum, 
and  conneined  to  the  spine  b^ind  by  a  large  and  wide  dnplicature  of  that  mem- 
brane, the  trnnnvcmc  mrmcDlon.  It  is  in  relation  by  its  upper  surface  with  the 
liver  and  gal]-bla<lder,  the  great  curvature  of  the  stomach,  an<l  the  lower  end  of 
the  spleen;  by  its  under  surfkce  with  the  small  intestines;  hy  its  anterior  surlace 
with  the  anterior  layers  of  the  great  omentum  and  the  abdominal  parietes;  by 
its  |>osterior  surfoee  with  the  tmnsverse  mesocolon  and  third  portion  of  the 
ducHlenum. 

The  dflscendincr  ooton  passes  almost  vertically  downward  through  the  left  hypo- 
chondriac and  lumbar  regions  to  the  upper  part  of  the  left  iliar  fossa,  where  it  ter- 
minates in  the  sigmoid  flexure.  It  is  retaine*!  in  position  liv  the  peritoneum,  which 
covers  its  anterior  surface  and  sides,  its  posterior  t^uiface  being  c'onneete<l  by  areolar 

*  Mr.TrevcB  Htates  that,  after  a  careful  ezamioation  of  100  Kubjects,  he  found  tiiat  in  52  there  was 
neither  an  nacendiitK  nor  a  rIeMendinjr  roesocnlon.  In  23  there  wm  a  deMendin?  mrtincolnn,  but  no 
lriii'<- iif  a  i'nrrt  H|ioiiiliii'j  f  *1<I  on  the  otiier  side.  In  1  I  HuKiwts  tliere  wan  a  int>«oo()]on  tu  \«>\\\  the 
■.•^ti  juiintr  aud  ihf  dt^ ending  tiegtnents  of  tlie  l)owtl ;  ^^llilt•  in  the  romainint;  12  tlitru  was  an 
awcfiiiliiik'  iiiewicolon.  hut  no  cMtrrej»pondinp  fohl  fii  ili.  lift  siilc,  li  i<>i lows,  therefore,  that  in  per- 
forming lumbar  colotomy  a  nicanouUm  mav  be  expected  upon  the  left  »ide  in  36  per  cent  of  all  cwM^ 
anil  on  tbe  right  In  26  per  tunx.  {line  Amttamtf  At  Intalmci  Oamd  and  IWUmetm  m  JUm,  188B. 
p.  65). 
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tissue  with  the  left  cms  of  the  Diaphragm,  tlie  left  kidney,  and  the  Quadratus  lum- 
borum  (Figs,  586,  587).  It  is  .smaller  in  calibre  and  more  deeply  placed  than  the 
a-scending  colon,  and  is  more  frequently  covered  with  peritoneum  on  its  posterior 


Fi«.  58rt. 


Diagram  of  the  Relatluus  ui  tliu  Utrgc  luUfstiut;  iiuii  Kidac)  ,  (hjiu  tx-blud. 

surface  than  the  ascending  colon  (Treves).  [It  is  very  im]K>rtant  to  locate  tbr 
colon  accurately  from  the  exterior  in  operations  u|Km  it.  It  lies  half  an  inch 
behind  the  raid-point  between  the  anterior  and  sujxsrior  spines  of  the  iliura.] 
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The  sifirmoid  flexure  is  the  n!irro\re»«t  psirt  of  the  colon :  it  is  situated  in  tiie 
left  iliac  fossa,  eouimcneiDg  from  the  tennitiiition  of  the  descending  colon  at  the 

Fig.  587. 


The  RelailuuA  ol  the  ViMX'nt        Lunjc  Vu&ftelii  oi  ilu-  Abil>>iiicu  ^^.-cu  iruiu  U:Uiud,  Ui«  U«l  dursal  vcrtebni 

btriliK  well  rui>vd|. 

margin  of  the  crest  of  the  ilium,  ancl  eii'lin;;;;  in  the  rectum  opposite  the  left  sacro- 
iliac symphysis.  It  curves  in  the  first  place  inward  across  the  Psoas  muscle ;  it 
then  dciiccnds  vertically  along  the  left  wall  of  the  pelvis,  and  finally  again  piL^ses 
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inward  to  tiic  left  sacro-iliftC  joint,  where  it  becomes  the  rectum.  It  is  retained  in 
its  place  l)y  :i  Idoho  foH  of  peritoneum,  the  sigmoid  nwtoeohn.  It  U  in  relfttion  in 
firont  with  the  small  intestines  and  abdominal  parietea. 

[Treves  defines  the  sigmoid  flexure  as  that  portion  of  the  large  bowel  from  the 
Psoas  nmsde  to  the  third  sacral  vertebra.  He  indadea,  therefore,  and  property, 
in  the  sigmoid  flexure  the  first  part  of  the  rcftnm  as  usually  described.  It  lies  not 
in  the  left  iliac  fosfiaj  but  in  the  pelviii.  It  is  not  usually  S-  or  J-shaped,  btit  a 
large  loop,  17^  inches  long,  more  like  the  Greek  n(omejga),  the  top  of  the  loop 
somi'tiuu'.s  even  touching  the  right  side  of  the  pelvis.] 

Thf  Rectum  ir«  fhe  terminal  part  of  the  large  intestine,  and  extt  nds  froin  the 
sigmoid  flexure  tu  the  anus :  it  varies  in  length  from  six  to  eight  inches,  and  has 
received  its  name  from  being  less  flexnous  than  any  other  part  the  intestinal 
canal.  It  commences  opposite  the  h  ft  >acro-i]iac  symphysis,  passes  obliquely  dowD' 
ward  from  left  to  riL^lit  to  the  niiddU-  of  tiie  snrrtim,  forming  a  gentle  curvp  to  the 
right  »ide ;  it  then  descends  in  front  of  the  lower  part  of  the  sacrum  and  coccyx. 

K resenting  a  curve  with  its  ooncavitj  forward,  and  near  the  extremity  of  Hbe  Utter 
one  inclines  backward  to  tenninate  at  the  an  :  Tl  e  rectum  is,  therefore,  not 
straight,  thi*  upper  part  beinir  dirt'<-fcd  oliliinit  ly  from  the  left  side  to  the  median 
line,  the  middle  portion  being  curved  in  the  direction  of  the  hollow  of  the  sacrum 
and  coccyx,  and  the  lower  |N>rtion  presenting  a  short  curve  in  the  opposite  direo- 
tion.  [This  change  of  direction  it  IS  veiy  important  to  remi  uilrer  in  the  introdm> 
tion  of  tho  fin::or  and  of  instnniipnt.s  into  tlie  rfiUum.  For  tlio  first  iiu  h  llicv 
should  be  introduce<l  in  the  direction  of  the  umbilicus,  and  then  be  directed  int4> 
the  hollow  of  the  sacrum.]  Hie  rectum  is  cylindrical,  not  sacculated  like  the  reot 
of  the  lar|5e  intestine;  it  is  narrower  at  its  upper  part  than  the  sigmoid  flexure, 
graijiially  increases  in  size  as  it  dest  riids,  and  iinnii'diatt'ly  above  the  anus  prcs«'nts 
a  considerable  dilatation  capable  of  acquiring  an  enormous  size.  The  rectum  is 
divided  into  three  portions — upper,  middle,  and  lower.  [See  Ae  preceding 
paragraph.] 

Tiie  upper  portion^  which  includes  about  half  the  length  of  the  tube.  cxtemU 
obli4ueljr  from  the  left  sacro-iliac  symphy.His  to  the  mid«lle  of  the  third  piece  of  the 
sacrum.  It  is  almost  completely  surrounded  by  peritoneum,  and  connecte<l  to  the 
sacrum  behind  by  a  duplicaturc  of  that  membrane,  the  mftioreetum.  It  is  in  rela- 
tion hfhind  with  the  Pyriformis  muscle,  tlio  sacnd  p!(VK!isof  nerves,  and  the  bninche?* 
of  the  internal  iliac  artery  of  the  left  side,  which  separate  it  firoin  the  sacrum  and 
sacro-iliae  syiuohysis;  in  m>nt  it  is  separated,  in  the  male,  from  the  posterior  sur- 
face of  the  bladder;  in  the  female,  from  the  posterior  sur&oe  of  the  utems  and  its 
appendaLfcs  by  some  convolutions  of  tlu>  small  inti'stinc. 

The  middle  portion  of  the  rectum  is  about  three  inches  in  length,  and  extends 
as  far  as  the  tip  of  the  coccyx.  It  is  closely  connected  to  the  concavity  of  the 
sacrum,  and  covered  by  peritoneum  only  on  the  upper  part  of  its  anterior  surface. 
J*  is  in  relation  in  front,  in  the  male,  with  the  triatiirular  portion  of  the  ba<o  t>f  tlie 
bladder,  the  vesiculic  seiuiuales,  and  vasa  defereutia,  mure  anteriorly  with  the  under 
surface  of  the  proetate.  In  the  female  it  is  adherent  to  the  posterior  wall  of  the 
vagina. 

The  foift'r  portion  is  about  an  incli  or  an  im  li  mid  a  half  in  leiiL'tb  :  it  ntrvtfs 
bac:kward  at  the  fore  part  of  the  prostate  gland  and  terminates  at  the  anus.  This 

Krtion  of  the  intestine  receives  no  peritoneal  covering.  [Acconlino;  to  Dr.  J.  B. 
)berts,  the  jM'ritoncum  extends,  when  the  pa  i-  k  in  ttitn,  U>  within  H  to  2 
inche«  of  tlie  anus,  but  when  tin-  parts  are  n>mov«-d  liie  distance  is  *-l^  to  4)  iTM-lii>^.] 
It  is  invested  by  the  Internal  sphincter,  supported  by  the  Levatores  ani  nmscle**, 
and  surrounded  at  its  termination  by  the  External  sphincter.  In  the  male  it  ia 
separated  from  the  uioinbranous  portion  and  bulb  of^  the  urethra  by  a  triangular 
space,  and  in  thr  fetnab-  a  «itnilar  spaw  intervenes  between  it  and  the  vagina.  This 
space  forms  by  its  base  the  perineum. 

Straetnrn. — ^The  large  intentine  has  fonr  coats — serous,  muscular,  cellular,  and 
mncotiB. 
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The  $f,roM  coat  '\»  derived  from  the  peritonettm,  and  inveete  the  different  portiona 

©f  tlie  lar;:o  iiitcsfiru'  to  a  variable  extent.  The  ctecum  i.«»  completely  covered  by 
the  serous  membrune.  The  ascending  and  descending  colon  are  usually  covered 
only  in  front.'  The  transverse  colon  is  almost  completely  invested,  the  parts  corre- 
sponding to  the  attaciiment  of  the  great  omentum  and  transverse  mesocolon  being 
alone  excepted.  Tlu'  si  j-ni  li  l  llexure  is  in'arly  coniiilt  tcly  surrounded,  the  point 
corre«|)onding  to  the  atiuchuient  of  the  sigmoid  mesocolon  being  excepted.  The 
upper  part  of  the  rectum  is  almost  completely  invested  by  the  peritoneum,  the 
niiddle  portion  is  covered  only  on  its  anterior  surfiMie,  and  the  lower  portion  is 
entirely  devoid  of  any  .^erous  covering.  In  the  course  of  the  enli  n  nnd  upper  part 
of  tlie  rectum  the  peritoneal  coat  is  thrown  into  a  number  ot  siiihU  |K)uches  filled 
with  fat,  called  appendiven  ejnplome.  They  are  chiefly  appended  to  the  transverse 
colon. 

The  niusruhr  coat  consists  of  an  external  longitudinal  and  an  internal  circular 
layer  of  muscular  fibres. 

The  longitudinal  Jibres  are  not  found  as  a  uniform  layer  over  the  whole  surface 
of  the  large  intestine.    In  the  ca*cum  and  colon  they  are  especially  collected  into 

thn  e  flat  lon;:itudinal  bands,  oach  Ix  in^'  about  half  an  inch  in  width.  These  bands 
commence  at  the  attachment  of  the  apfanidix  vermifomiis  to  the  cjreTini :  one.  the 
posterior,  is  placed  along  the  attached  border  of  the  intestine;  tlie  anterior  bund, 
the  lai^est.  corresponds  along  the  arch  of  tlie  colon  to  the  .attachment  of  the  great 
omentum,  but  in  front  in  the  aseendin;^  aiul  descending  colon  and  sigmoid  flexure : 
the  third  or  lateral  band  is  found  on  the  inner  side  of  the  ascending  and  descend  in;' 
colon  and  on  the  under  border  of  the  transverse  colon.  These  bands  are  nearly 
one-half  shorter  than  die  other  parte  of  the  intestine,  and  serve  to  produce  the  sac- 
culi which  are  eliaraeterisfic  of  the  cjecum  and  colon;  accordiri;:ly.  when  they  are 
dissected  oft  the  lulie  can  be  lengthene<l  and  its  sacculated  character  becomes  lost. 
In  the  sigmoid  iluxure  the  longitudinal  fibres  become  more  scattered,  but  upon  its 
lower  part  and  around  the  rectum  they  spread  out  and  form  a  thick  uniform  layer. 
£In  lumbar  colotoiny  the  colon  may  be  reeorrni/.cd  by  tliese  longitudinal  bands.J 

The  cirmlar  fibres  form  a  thin  layer  over  the  cascum  and  colon,  being  e^|»eciallv 
accumulated  in  the  intervals  between  the  sacculi ;  in  the  rectum  they  form  a  iliick 
layer,  especially  at  its  lower  end,  where  they  becoone  num^us  and  form  the  Inter- 
nal sphincter. 

The  areolar  coat  connects  the  mu.'^cnlar  and  mucous  layers  closely  together. 

The  mucous  membrane  in  the  ciecum  and  colon  ii*  pule  and  of  a  grayish  or  pale- 
ydlow  color.  It  is  quite  smooth,  destitute  of  villi^  and  raised  into  numerous  cres- 
ccntic  folds  wliich  correspond  to  tlie  intervals  1»etw<"en  the  sacculi.  In  the  rectum 
it  is  thicker,  of  a  darker  color,  more  viu^cular,  and  connected  loosely  to  the  muscu- 
lar coat,  as  in  the  oesophagus.  When  the  lower  part  of  the  rectum  is  contracted  its 
mucous  membrane  is  thrown  into  a  number  of  folds,  some  of  which,  near  the  anus, 
are  longitudinal  in  dirertinn  and  are  eflfaced  by  the  di.steii^inn  of  the  gut.  Besides 
these  there  are  certain  permanent  folds  of  a  semilunar  shupe  described  by  Mr. 
Houston.*  They  are  usually  three  in  number;  sometimes  a  fourth  is  found,  and 
occasionally  <mly  two  are  present.  One  is  situated  near  the  commencement  of  the 
rectum  on  the  rifjilt  side;  nnotlier  extends  inwaid  from  tlie  left  side  of  the  tube, 
opposite  the  middle  of  the  sacrum  ;  the  large.»«t  an«l  most  constant  one  projects  back- 
ward from  the  fore  psirt  of  the  rectum  opposite  the  base  of  the  bhuhler.  When  a 
fourth  is  present,  it  is  ^^ituated  about  an  in<*h  above  the  anns  on  the  back  of  the 
reettim.  These  folds  are  about  half  an  inch  in  width  and  cntitain  .some  of  the  circu- 
lar fibres  of  the  gut.  In  the  empty  state  of  the  intestine  they  overlap  each  oilier, 
as  Mr.  Houston  remarks,  so  eff"ectually  as  to  require  considerable  manceuvring  to 
conduct  a  bougie  or  the  lintcer  along  the  canal  of  the  int(>stine.  Their  use  seems  to 
be  "to  support  the  \vii;:lit  of  fecal  matter  nnd  prevent  \tn  urging  toward  the  antis, 
where  its  presence  always  excites  a  sensation  demanding  its  discharfjp." 

As  in  the  small  intestine,  the  mucous  membrane  consists  uf  a  ruu.<cular  layer,  the 
'  See  footnote  p  *  Dub.  llotip.  Riitorls,  vol.  v.  p.  163. 
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I  SnrikM  «r  Bnuoni  ncBbimm,  wtA 
i    opealavof  IMwrkOba's  MUcOm. 


LUberkOta'klbllicles. 


MnscnlArU  muooMB  (two  I^TMi). 
Sabmiicoiii  ooBiMOttvc  ( 
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S<>litAry  Gland, 
lUoute  Structure  of  Lai|»  Intaitiae. 

mmoularis  mucoese;  of  a  quantity  of  retiform  tissue  in  wlilch  the  ▼OWcIb  runifv; 
of  a  liaHcniont  menibrario  and  cpitheliimi  which  is  of  tlu-  rolunmar  variety,  and 
exactly  rei>embies  tlie  epithelium  I'uuud  in  the  small  iuteiiitine.    The  muuou^^  rnuui- 

brane  of  this  portion  cf  the  bowel 
pn^sents  for  exaniiitation  limple  ibl- 
iicles  and  solitary  prland;*. 

The  iinwk  J'uUicU's  are  uitnute 
tabular  prolongations  of  the  mucon* 
membrane,  arranged  perpcndimlailT, 
side  by  side,  over  its  entire  .surface: 
they  are  longer,  more  numerou:^  and 
placed  in  nrach  doser  appontion  than 
dioee  of  the  small  intestine,  and  they 
flnpen  by  mimite  rounded  orifice*  n|)on 
the  surface,  giving  it  a  cribrifomi  ap- 
pearance. 

The  «o//toiy  glandt  (Fig.  rm)  in 

tlic  l:ir;;e  intc^itine  are  most  abiin<l;int 
in  the  catvuin  and  appendix  ffntujut- 
fiMS,  but  are  irregularly  seattoed  also 
over  the  rest  of  the  intestine.  They 
are  similar  to  those  of  the  small  in- 
testine. 

The  nerres  of  the  intestine  are 
derived  from  the  ]>1>  \n<e9  of  vnnpi^ 
thetic  nerves  aroniiti  the  mescTiierio 
arteries.  From  this  source  they  run 
to  a  plexus  of  nerves  and  ganglia  nto* 
ated  between  the  circular  and  longi- 
tudinal fibres  (AuerbHcb's  ]ilt  \n*V 
from  which  the  nervous  branches  are 
distributed  to  the  muscular  coats  of 
the  intestine.  From  this  pb-xu-.  a 
nccondarv  j^b'xns  is  derive*!  lM»  is.*- 
Der  s  plexus),  which  is  fonueti  by 
branches  which  have  perforated  the  circular  muscular  fibres  (Fig.  589).  This  plexus 
lies  between  the  muscular  and  mucous  coats  of  the  intestine,   it  is  also  ganj^iaicd, 


Mol«>-ner'8  Ploxus  (Klein  ami  NoMc  Smith) :  fi,  irrriups  of  mul- 
lil^iUir  );iini{lnin-''vll»,  eH<  h  with  Rcli  nr  iiurK  n-.  in  thi' on- 
liirui  il  ).Mrt-  of  (111-  i»lf  xn»:  t',  liir^'i-  -iiii:  .'  -.lunHntn-t-lN, 
ttpLittrt-uilv  unliMilar,  each  wltii  m  civtir  uuiJcua  coaD«cU:<i 
wlw  Um  bmDctaet  of  tli«  plexiUb 
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THK  LIVER.  S«» 

■omI  froin  it  the  nltiiiiate  fibres  pus  to  tbe  intiBciilaris  nraeom  and  to  tlie  mnooiiB 
mombraiMi. 

THE  IJVEB. 

The  Liver  is  a  glandular  organ  of  Inrjro  •^izc  intended  mainly  for  the  secretion 
of  the  bile,  but  effecting  also  important  changes  in  ( t  rtain  constituents  of  the  blood 
in  their  passage  through  the  gland.  It  is  situated  iu  the  right  hypochondriac  and 
epigastric  regions  [Figs.  808  and  809,  p.  423],  but  in  the  cnild  extends  across  the 
epiga.striuni  into  the  left  hypochondriiiin.  It  is  the  largest  gland  in  the  body,  weigh- 
ing from  three  to  four  pounds  (from  fifty  to  sixty  ounces  avoirdupois).  It  measures 
in  \l»  transverse  diameter  from  ten  to  twehe  iucheit,  from  six  to  seven  in  its  antero- 
posterior, and  is  about  three  inches  thick  at  the  back  part  of  the  right  lobe.»  which 
is  the  thickest  part. 

Its  npp<  r  or  diaphragmatic'  mirfaci'  is  convex,  directed  npward  and  forward, 
smooth,  covered  by  peritoneum.  It  is  in  relation  with  the  under  surface  of  the 
Diaphrafln,  and  below,  to  a  small  extent,  with  the  abdominal  parietes.  The  surfiuse 
is  divided  into  two  unequal  lobes,  the  right  and  left,  by  a  Ibid  of  peritoneum,  the 
tmpemory  or  broad  lifjamevt. 

Its  under  or  visceral  mrj'ace  is  concave,  directed  downward  and  backward,  and 
in  relation  with  the  stomach  and  duodenum,  the  hepatic  flexnre  of  the  colon,  and 
the  right  kidney  and  suprarenal  capsule.  The  surface  is  divided  by  a  longitudinal 
fissure  into  a  right  and  loft  lr>he. 

The  ponU'rior  border  is  rounded  and  broad,  and  connected  to  the  Diaphragm  by 
the  coronary  ligament :  it  is  in  rslation  with  the  aorta,  the  inferior  vena  cava,  and 
the  crura  of  the  Diaphragm. 

The  anterior  border  is  tliin  and  .^harp.  and  marked,  opposite  the  attachment  of 
the  broad  ligament,  bpr  a  deep  notch.  In  adult  males  this  border  usually  corre* 
spends  with  the  margin  of  the  ribs,  but  in  women  and  children  it  usually  projects 
below  the  ribs. 

The  right  eoetremity  of  the  liver  is  thick  and  rounded,  wbiUt  the  left  is  thin  and 
flattened. 

CJuMtiffrs  of  Pmtion. — The  stndcnt  shnuld  make  bimeelf  ttoqnainted  with  tbe  different  circuin- 
•tance*  under  which  the  liver  changes  its  position,  as  they  are  of  importance  in  determining  the 

existence  of  enlarppment  or  athor  diseaHO  of  tho  ora^n. 

Its  ponition  varies  accordiii|4  to  the  posturt:  of  the  body:  iu  tho  u)iriL'ht  umi  sittin^r  posture  it 
UMUuUy  reei'dps  In-hind  the  riJm.  Its  ]>fMition  varies  aluo  with  the  asn  nf  nr  (icHct  iit  nt  the  dia- 
phragm. In  a  deep  inspiration  the  liver  desceodB  below  the  ribe;  in  expiration  it  is  ruined  to 
iLk  ortlinury  level.  Again,  in  emphysema,  where  the  Innge  are  distended  and  tlie  Diaphragm 
de<«cfnd8  very  the  liver  is  pushed  down  :  in  snmr  other  diseases,  as  phthisis,  where  the  Dia- 
pbragin  in  inui  li  areheiJ.  the  liver  rises  very  hi^h  up.  Pressure  from  witliout,  a«  in  tight-lacing, 
by  compressing  the  lower  part  of  the  chest  displaces  the  liver  considerably,  it^  untei  inr  edge  often 
extending  a»  low  a»  tbe  crreet  of  the  ilium,  and  it-;  convex  Kurfaioe  i»  often  at  the  same  time  deeply 
indented  from  preiwDre  of  the  ribe.  Again,  its  position  rariee  greaUy  according  to  the  greater  or 
Ir?;-  iliKtctisinii  of  tbr  «5toni;(i"h  and  intestines.  When  the  intestines  ar^  i  iri|it\  tin*  liver  descends 
in  the  abdoiufn,  l.iit  when  they  are  distended  it  is  pushed  upwartl.  It>  rt'latioiih  to  tiurrounding 
organs  may  also  W  changed  by  the  gro\Mli  of  tumors  or  by  collections  of  fluid  in  the  thoracic  or 
abdominal  caviUes.  [*'  Floating  "  or  "  wandering  "  liver,  ifrom  great  relaxation  of  ite  ligamente, 
ie  OOGaaiooally  though  rarely  seen.] 

Ligaments. — The  ligaments  of  the  liver  (Fig.  590)  are  five  in  number,  four 
being  formed  of  folds  of  peritoneun) :  the  fifth,  tlie  liffann  nfin/i  d  r'H.  is  a  round 
fi1rf  cord  re-idting  from  the  obliteration  of  tlic  umbilical  vein*  The  ligaments 
art-  the  longitudinal,  two  lateral,  coronary,  and  round. 

The  hngitudinnl  ligament  (broad,  falciform,  or  suspensory  ligament)  is  a  broad 
and  thin  antero>poi«terior  peritoneal  fold,  falciform  in  snape,  its  base  being  directed 
fonvard,  its  apex  backward.  It  is  attarlied  bv  one  mnrjrin  to  the  under  surface  of 
the  Diaphragm  and  the  posterior  snriace  of  the  sheath  of  the  right  Rectus  muscle 
as  low  «H>wn  as  the  umbilicus ;  by  its  hepatic  margin  it  extends  from  the  notch  on 
the  anterior  margin  of  the  liver  as  &r  back  as  its  posterior  border.   It  consists  of 
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two  layers  of  peritoneum  closely  united  together.  Its  anterior  free  edge  contains  tlie 
round  ligament  between  its  layers. 

The  hiternl  ligaments,  two  in  number,  right  and  left,  are  triangular  in  shape. 
They  are  formed  of  two  layer:)  of  peritoneum  united,  and  extend  from  the  aidvi  of 


Fio.  59U. 


The  Llv«r,  upper  surface. 


the  Diaphragm  to  the  adjacent  margins  of  the  posterior  border  of  the  organ.  The 
left  is  the  longer  of  the  two,  and  lies  in  front  of  the  oesophageal  oj)ening  in  the 
Diaphragm. 

The  coronary  Hganu  nt  connects  the  posterior  border  of  the  liver  to  the  Dia- 


Fio.  591. 


The  Liver,  under  surfarv 


phragra.  It  is  formed  by  the  reflection  of  the  peritoneum  from  the  Diaphragm  on 
to  the  upper  and  lower  niargins  of  the  ]»osterior  border  of  the  organ.  The  coronary 
ligament  consists  of  two  layers,  which  iire  continuous  on  each  si<le  with  the  lateral 
ligaments  and  in  fnmt  with  the  longitudinal  ligament.    Between  the  laversi  a  large 
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oval  interspace  b  left  uncovered  by  {>eritoneuu  uiul  conoeeted  to  the  Diapluvgrn  bj 
finn  rirt'olur  tissue.  This  spar-e  is  suhdi viiUd  near  its  If'ft  extreniitv  into  two  parts 
by  u  deep  uotcb  (Hoinetinies  a  canal),  which  lodges  the  inferior  vena  cava  and  into 
which  open  the  hepatic  veins. 

Th»  fmmd  ligament  (Fig.  591)  is  a  fibrous  cord  resulting  from  the  obliteration 
of  the  umbilical  v<»in.  It  ascends  from  tlie  iiiiiliilic  us,  in  tlic  antcrinr  frt-i-  inari.'in 
of  the  longitudinal  ligament,  to  the  notch  in  the  anterior  border  ot  the  liver,  from 
whidi  it  may  be  traced  along  the  longitudinal  fissure  on  the  under  surface  of  the 
liver  as  &r  back  as  the  inferior  vena  cava. 

FlssrRES  (Fig.  ;'>1H). — Five  fissnres  are  seen  upon  the  tinder  surface  of  the  liver, 
which  serve  to  divide  it  into  five  lobes.  They  are  the  longitudinal  fissiuv.  the  fif- 
aure  of  the  ductu!*  venosus,  the  transverse  fissure,  the  fissure  for  the  guli-bludUer, 
and  the  fissure  for  the  inferior  vena  cava.  They  are  arranged  in  the  form  of  the 
letter  A.  the  apex  of  the  letter  corresponding  to  the  posterior  marrrin  nf  the  liver, 
its  base  to  the  anterior  free  1'  riU  r.  The  connecting  bar  would  represent  the  trans- 
verse fissure;  the  two  convei^^m;:  limbs  posterior  to  this  would  represent — the  left 
one,  the  fissure  for  the  ductu?^  venosiis;  the  Hgktcne,  the  fiaeare  for  the  inferior 
vena  cava;  the  two  diveij^iii;!  limhs  anterior  to  the  <TO<s-bar  would  represent  the 
umbilical  fissure  {If'ff)  and  the  fissure  for  the  gall-bladder  (rkfht). 

The  longitudinal  fttmre  is  a  deep  groove  which  extends  from  the  notch  on  the 
anterior  margin  of  the  liver  to  the  posterior  border  of  the  organ.  It  separates  the 
right  and  left  lobes;  the  transverse  fissure  joins  it  at  right  angles  about  one-third 
from  its  posterior  extremity  and  divides  it  into  two  parts.  The  anterior  half  is 
called  the  umbilical  jismre ;  it  is  deeper  than  the  posterior  part,  and  lodges  the 
ambilical  vein  in  the  foetus  or  its  remains  (the  rounil  ligament)  in  the  adult.  This 
fissure  is  often  partially  bridged  over  by  a  prolongation  of  the  hepatic  substance, 
the  vons  hepatiis. 

The  Ji*8ure  of  the  ductm  venomu  is  the  back  part  of  the  longitudinal  lisjiure ; 
it  is  shorter  and  shallowei  than  the  anterior  })ortion.  It  lodges  in  the  foetus  the 
ductus  venosos,  and  in  the  adult  a  slender  fibrous  cord,  the  obliterated  remains  of 
that  vessel. 

The  transverse  or  portal  fissure  is  a  short  but  deep  fissure  about  two  inches  in 
length,  extending  transversely  across  the  under  surface  of  the  right  lobe  nearer  to 
its  |>osferi()r  tlian  its  anterior  border.    It  joins  nearh*  at  right  angles  with  the  lon- 

?;itudinai  fi.ssure.  By  ilie  older  anatomists  this  fissure  was  considered  the  ttateway 
porta)  of  the  liver;  hence  the  large  vein  which  enters  at  this  point  was  culled  the 
portal  vein.  Be^iides  this  vein  the  fissure  transmits  the  hepatic  artery  and  nerves 
and  the  liejiatic  duct  and  lymphaties.  At  their  entrance  into  the  fissure  the  he{)atic 
duct  lies  in  iront  and  to  the  right,  the  hepatic  artery  to  the  left,  and  the  portal  vein 
behind  and  between  the  duct  and  artery. 

The  fi»9ure  for  the  (fall-hladder  (fossa  cystis  felleo')  is  a  shallow,  oblong  foesa 
lace«l  on  the  under  surface  of  iIh-  ri;:;ht  lobe  parallel  \\ith  tlie  longitudinal  fissure, 
t  extends  from  the  anterior  free  margin  of  the  liver,  wliich  is  occasionally  notched 
for  its  reception,  to  near  the  right  extremity  of  the  tiuusveise  fis*iure. 

The  fissure  for  the  inferior  vena  cava  is  a  short,  deep  fissure,  occasionally  a  com- 
plete cuii.ih  wliic  h  extends  obliquely  upward  from  a  little  behind  the  right  extrem- 
ity t>f  the  transverse  fissure  to  the  jwsterior  border  of  the  liver,  where  it  joins  the 
fissure  for  the  ductus  venosus.  On  slitting  open  the  inferiur  veiut  cava  which  is 
contained  in  it  a  deep  fos>a  is  seen,  at  the  bottom  of  which  the  hepatic  veins  com* 
miinicate  with  tliis  v*  sx  1.  I'll  is  fissure  is  separated  from  the  transverse  fissure  by 
the  lobus  caudatus  and  from  the  longitudinal  fissure  by  the  lobnlti*  Spiirelii. 

Lobes. — The  lobes  of  the  liver,  like  the  ligaments  and  fissures,  are  tive  iu  laiiu- 
ber~ the  right  lobe,  the  left  lobe,  the  lobus  quadratus,  the  lobulus  Spigelii,  and  the 
lobus  caudatus. 

The  right  lobe  is  mueli  larger  than  the  left,  the  proportion  between  them  being 
as  six  to  one.  It  occupies  the  right  hypochondrium,  and  is  separated  from  lije  iell 
lobe,  on  its  upper  snrmce.  by  the  longitudinal  ligament ;  on  its  under  surface,  by 
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the  longitudinal  fissure ;  and  in  front,  by  a  deep  notch.  It  is  of  a  quadrilateral 
foiTD,  its  tinder  surface  being  marked  by  three  fisssiires — the  transverse  fissure,  the 
fissure  for  the  ^all-bladder,  and  the  fissure  for  the  inferior  vena  cava ;  and  bv  two 
vlwllow  impnanona,  one  in  firont  {impre^io  eeUedj  for  the  hepatic  flexuie  of  the 
colon,  ana  one  hdiind  (tmprefitb  rtnaliM)  for  the  right  kidney  and  Buprarenal 
capsule. 

The  left  lobe  is  smaller  and  more  flattened  than  the  right.  It  is  situated  in  the 
epigastric  region.  Its  npper  eurfitce  is  convex ;  its  under  concave  enrfiuse  rests  opon 
the  front   f  I'l  -  stomach,  and  its  posterior  border  is  in  relatioii  with  the  cardiac 

orifice  of  the  stiimach. 

The  lobuH  quadratus,  or  square  lobe,  is  situated  on  the  under  aur&ce  of  the 
riglit  lobe,  bounded  in  tmnt  bv  the  free  surface  of  the  liver,  behind  by  the  trsns* 
verse  fissure,  on  the  right  by  ute  fissure  for  the  gall-bladder,  and  on  the  left  by  the 

umbilical  fissnre. 

The  lobulm  SpigeUi  projects  from  the  back  part  of  the  under  surface  of  the 
right  lobe.  It  is  bounded  in  firont  by  the  transverse  fissure,  on  the  right  by  the 
fissure  for  the  vena  cava,  and  on  the  left  by  the  fissure  for  the  diietiis  venosus. 

The  lobm  rartdrtfun.  or  tailed  lobe,  is  a  small  elevation  of  the  liepatic  substance 
extending  obli(juclv  outward  from  the  base  of  the  lobus  Spigclii  to  tlie  under  sur- 
face of  the  right  lobe.  It  separates  the  right  extremity  of  the  transverse  fissure 
from  the  commencement  of  the  fissure  for  the  inferior  vena  cava. 

Vr--f't>':. — The  vessels  connected  with  flie  liver  are  also  five  in  number;  they 
are  the  hepatic  artery,  the  portal  vein,  the  hepatic  vein,  the  heimiic  duct,  and  the 
lymphatics. 

The  hepatic  artery  and  portal  vein,  accompanied  by  numerous  lymphatics  and 
nerves,  aseend  to  the  transverse  fissure  befwetni  the  layers  of  the  ga?8tro-bej>atic 
ometittiiu.  The  hepatic  duct^  lying  in  company  with  them,  descends  from  the  trati>- 
verse  fissure  between  the  layers  of  the  same  omentum,  and  the  relative  position  of 
the  three  structures  is  as  follows:  the  hepatic  duct  lies  to  the  ri^rht,  the  hejMitic 
artery  to  the  left,  and  the  portal  vein  behind  and  between  the  other  two.  They 
are  enveloped  in  a  loose  areolar  tissue,  the  capsule  of  GliSvSon,  wliieh  accom- 
panies the  vessels  in  their  course  through  the  portal  eanala  in  the  interior  of  the 
organ. 

Tlie  hepntie  veinn  convey  the  blood  from  the  liver.  They  commence  in  the  «ub. 
stance  of  the  organ,  and  proceed  through  it  to  the  «leep  fossa  in  its  posterior  border, 
where  they  terminate,  by,  three  large  and  several  smaller  branches,  in  the  inftrior 
vena  cava. 

The  hepatic  veins  have  no  eelluliir  investment ;  consequently,  their  parietcs  nre 
adherent  to  the  walls  of  the  canals  througii  which  they  run,  so  that  on  a  »ecti«»n  of 
the  organ  these  veins  remain  widely  open  and  solitary,  and  may  be  easily  distin- 
guished  from  the  branches  of  the  portal  vein,  which  are  more  or  less  collapsed  and 
always  accompanied  by  an  artery  and  duct. 

The  iymphatics  are  large  an»l  numerous,  consisting  of  a  deep  and  superticial  hct. 
They  have  been  already  described. 

Nerves. — The  nerves  of  the  liver  are  derived  fh)ni  the  hejtafic  plexus  of  ihe 
sympathetic,  from  the  pneumogastric  nerves,  especially  the  left,  and  from  the  right 
phrenic. 

Stmotore. — ^The  substance  of  the  liver  is  composed  of  lobules  held  together 

an  extremely  fin<!  areolar  tissue,  atid  of  the  ramifications  of  the  portal  vein,  hepatic 
duct,  hepatic  artery,  hepatic  veins,  lymphatics,  and  nerves,  the  whole  being  invested 
by  a  serous  and  a  fibrous  coat. 

The  termu  wot  is  derived  firom  the  peritoneum,  and  invests  the  entire  surfiiee 
of  the  oi  LTati,  excepting  at  the  attuchment  of  ii.s  varion-  IlLramentsand  at  the  bottom 
of  the  different  fissures,  where  it  is  deficient.  It  is  intimately  adherent  to  the  fibrous 
coat. 

The  fibnmt  eoat  lies  beneath  the  serous  investment  and  covers  the  entire  sar&ce 
of  the  oigan.    It  is  difficult  of  demonstration  excepting  where  the  serous  coat  if 
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deficient.    At  the  transrerae  fiasnre  it  is  continnooa  widi  th«  capsule  of  Gliawm, 

•nd  on  the  surface  of  the  orpran  with  the  areolar  ti-<sue  separating  the  lobules. 

The  lobule*  form  the  chief  muiis  of  the  hepatic  substance;  they  may  be  seen 
either  on  die  aarfiMe  of  die  organ  or  by  making  a  seedon  tlinmgh  the  gland.  Thcj 
are  small  granular  bodies  about  the  size  of  a  tnillet-seed,  measuring  from  oue-twen> 
tieth  to  one-tenth  of  an  incii  in  <iianieter.  In  the  human  Hubjcct  their  outline  is 
very  irregular,  but  in  some  of  the  lower  animals  (for  example,  the  pig)  they  are 
well  defined,  and  when  divided  transverBely  have  a  polygonu  ontline.  If  divided 
longitudinally  they  are  more  or  less  foliated  or  oblong.  The  bases  of  the  lobules 
are  clustered  rounil  the  !<inalle.«<t  radicles  {mhlohular)  of  the  hepatic  veins,  to  which 
each  IS  connecte<i  by  means  of  a  small  branch  which  issues  from  the  centre  of  the 
lobale  {iniralahular).  The  remaining  part  of  the  snrfiMe  of  eaeh  lobule  is  imper- 
fectly isolated  from  the  surrounding  lobules  by  a  thin  stratum  of  areolar  tissue,  in 
Mliicli  is  contained  a  plexus  of  vessels  (the  intrrlnlmldr  j  iix)  and  ducts.  In  some 
animals,  as  the  pig,  the  lobules  are  completely  isolated  one  from  another  by  this 
intttdobnlBr  connective  tiasae. 

If  one  of  the  sublobular  veins  be  laid  open  the  bases  of  the  lobules  may  be  seen 
throusrh  the  thin  wall  of  the  vein,  on  which  thev  rest  arranged  in  the  form  of  a  tcs- 
sellated  pavement,  the  centre  of  ea<-h  polygonal  space  presenting  a  minute  aperture, 
the  mouth  of  an  intralobular  vein  (Fig.  oU2). 

Each  lobule  ia  c<nnpot«e<l  of  a  vnnsn  of  cells  {hepatw  eeU»\  surrounded  by  a  dense 
capillary  plexus  com|>ose<l  of  vessels  which  ponotnite  from  the  circumference  to  the 
centre  of  the  lobule,  and  terminate  in  a  single  straight  vein  which  runs  through  its 
centre  to  open  at  its  base  into  one  of  tbe  nfludea  of  the  h^tie  vdn.   Betwem  the 


a,  LotiKitudiiml  SvftiiiTi  iif  nil  lit  iMttic  \  t  in  :  a, 

KtUun  of  Uie  canal  ttt>ii\  which  llio  vi-in 
■  betMi  retnovtNl;  ft,  i.rillrcit  of  ultimBtc 
twin  of  tbe  vein  (Inlmlobular),  Mlualcd  In 
tb«  MDU«  of  Uw  lobtttat  (alter  KlemM). 


Flo.fi93. 


Lon^'itU'liiiitl  Section  of  II  .^nmll  roniil  Vein  Hnil  Cniml 
(after  Kivniiin):  <i,  |M>rtl<iUK  of  the  eunnl  in<m  which  the 
vein  baa  been  cemovvd :  6.  side  uf  tbe  ponal  vein  lu  coii- 
tuH  with  ttair  canal ;  r.  the  fiAv  of  the  vein  which  Ik  m-m- 
rated  from  llic  i-niml  hy  tho  li'-pniic  arlcn-  nnd  dtirt.  wlili 
areolnr  ti>Mii'  (<.li>><in*!<  mp-uN-  ;  d.  iiitcrnHl  Mirftu  i  ..i 
the  i»irinl  vein,  tlirouch  wlm  li  an*  t-vt-n  the  ouilliic'  of 
the  lolxik-H  nnd  thf  oi.ciiini{!*.  r.  of  thi-  iiilt-rloljulnr  veins; 
/.vuglnal  veins  uf  Kiernan;  g,  hepatic  artery;  A,  hepatic 
duek 


cells  are  also  the  minute  commencements  of  the  bileHlucts.  Therefore  in  the  lobule 
we  have  all  the  essentiala  of  a  secreting  gland ;  that  is  to  say,  (1)  eelhy  by  which  the 

secretion  is  formed ;  (2)  hhod-vfsselit,  in  close  relation  with  the  cells,  containing  the 

blood  fioni  which  the  secretion  i<  dcri\t  d:  and  (•'>)  <hi<-fn.  by  which  the  se^'retion 
when  formed  is  carried  away.    Kach  of  these  structures  will  have  to  be  further 

1.  The  hepoHe  etU»  are  of  more  pr  less  spheroidal  form,  but  may  be  rounded, 
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•  flattened,  or  niany-siUt'il  from  mutual  compression.  They  vary  in  size  from  the 
rAfl  to  the  T^jVff  of  an  inch  in  diameter.  They  consist  of  a  honeycomh  network 
(Klein)  wifchoot  any  cell-wall,  and  contain  one  or  sometimes  two  distinct  nuclei.  In 
the  nucleus  is  a  highly  refiraeting  nucleolus  with  granules.  Imbedded  in  the  honey- 

comb  network  are  numerous  yellow  particles,  the  colniing  matter  of  the  bile,  and 
oil-globules.  The  cells  adhere  together  by  their  surfaces  so  as  to  fonn  rows  which 
radiate  from  the  centre  to  the  circumference  of  the  lobules.  As  stated  above,  they 
are  the  chief  agenta  in  the  secretion  of  the  bile. 

2.  TJu-  Bloixl-Vi'siteh. — The  blood  in  the  capillary  plexus  around  the  liver-cells 
is  brought  to  the  liver  principally  by  the  portal  vein,  but  also  to  a  certain  extent  by 
the  hepatic  artery.  For  the  sake  of  clearness  the  distribution  of  the  blood  derived 
ftwn  the  hepatic  artery  may  be  considcreil  first. 

The  hepatic  artery,  eiiteriiiir  the  liver  at  the  transverse  fis^^ure  a\  ith  the  |>ortal 
vein  and  hej)atic  duct,  ramlHes  with  these  vessels  through  the  |M)rtal  canals.  It 
gives  off  vaginal  branches  which  ramify  in  the  capsule  of  Glissou,  and  appear  to 
be  destined  chiefly  for  the  nutrition  of  the  coats  of  the  large  vessels,  the  ducts,  and 
the  investing  membranes  of  the  liver.  It  also  givos  off  capsiihir  braiiche.s  which 
reach  the  surhwie  of  the  organ,  terminating  in  its  fibrous  coat  in  stellate  plexuses. 
Finally,  it  gives  off  interlobular  branches  which  form  a  plexus  on  the  outer  side  of 
each  lobule  to  .supply  its  wall  and  the  aooompanying  bile-ducts.  From  this  oflbett 
enter  the  lobule  and  end  in  the  capillary  network  between  t!ie  cells.  Some  anato- 
mists, however,  doubt  whether  it  transmits  any  blood  directly  to  the  capillary  net- 
work. 

The  portal  vein  (Fig.  593)  also  enters  at  the  transverse  fissure  and  runs  throagb 
the  portal  canals  en{  li)>e(l  in  Glisson's  capsule,  diviiling  into  branches  in  its  cnurse. 
which  finally  break  up  into  a  plexus  (the  interJohular  plernn)  in  the  interlobnhir 
spaces  between  the  lobules.  In  their  course  they  receive  the  vaginal  and  capsular 
veins,  corresponding  to  the  vaginal  and  capsular  branches  of  the  hepatic  artery 
(Fig.  .5!''i).  Thus  it  will  be  seen  that  all  the  blood  carried  to  the  liv<>r  by  the 
portal  vein  and  hepatic  artery,  except  perhaps  that  derived  from  the  intcrlohtilar 

branches  of  the  hepatic  artery, 
F10.8M.  directly  or  indirectly  finds  its 

Way  into  the  interlobular  plexus. 
From  this  plexus  the  hVxuX  is 
carried  into  the  lobule  by  tine 
branches  which  pierce  its  wall, 
anil  then  converge  from  the  cir- 
cumference to  the  centre  of  the 
lobule,  forming  a  nuiuber  of  lon- 
gitodinal  vessels  which  are  <M>n* 
nected  by  transverse  or  horizon- 
tal bnmches  (Kig.  .")J'4).  In  the 
interstices  of  the  network  of  ves- 
sels thus  formed  are  situated,  as 
before  said,  the  liver-cells;  and 
here  it  is  that,  the  bloo<l  being 
brought  into  intimate  connection 
with  the  liver-cells,  the  Mie  is 
secreted.  Arrived  at  the  centre 
iiiiri/i..nuii  s. .       of  i.ivi  r  ((ii.Ki  thf  v.  im  portje  hat  tHPii  In-    of  the  lobule,  all  tlicse  mimite 

ji'i-tf«l  :  ti,  trunk  of  imi-rli.tiiiliir  Vfiii  ;  />,  Iriiiik  of  intr«lot>iiIar  i  .         i  i  • 

vt-iii.  AUviiKoystcmof  c«|>m«ry  v«KM'is  ik<,  bi-iw<-i  ii  (heui.     vessels   empty  themselves  into 

one  vein  of  eonsiderable  aae 
wliirh  runs  .Inwn  the  centre  of  the  lobules  from  apex  to  base,  and  i.s  called  the 
intralobular  vein.  At  the  ba.se  of  the  lobule  this  vein  opens  dirwtlv  into  the  ftth- 
lobular  vein,  wiA  which  the  lobule  is  connecte<l,  and  which,  as  before  mentioned, 
is  a  radicle  of  the  hepatic  vein.  The  sublobular  veins,  wnitiiig  ioto  larger  asd 
larger  trunks,  end  at  last  in  the  hepatic  vein^  which  do  not  rsodve  any  intndolK 
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nhur  veins.  Finally,  the  hepatic  veins,  as  mentioned  at  p.  H84.  converge  !•>  form 
three  large  trunks  which  open  into  the  vena  cava  inferior,  while  that  vessel  is  situ* 
•ted  in  the  fissure  appropriated  to  it  at  the  back  of  the  liver. 

8.  7%e  Duete.— Having  shown  how  the  blood  is  broaght  into  intimate  relation 
with  ihe  hqwtic  cells  in  order  that  the  bile  may  be  secreted,  it  remains  now  only  to 
eonsider  the  way  in  which  the  secretion,  havin;;  been  formed,  is  carried  away.  Scv- 
views  have  prevailed  an  to  the  mode  of  origin  of  the  hepatic  ducts:  it  seems, 
however,  to  be  clear  that  they  commence  by  little  piussnges  whioi  are  formed  between 

the  cells,  and  whidi  have  been  tei-nied 
intrrrrlhtfar  ht'lian/  pagxiKft-H  or  hile-capil- 
laries  (Fiff.  51)5).  Theiie  passages  are 
merely  little  channels  or  interspaces  left 
between  the  eontiiruous  .surfaces  of  two 
cells  or  in  tiie  .iiiirle  where  three  or  more 
liver-cells  meet  (Fig.  5l>5,  c  and  d),  and 
it  seems  doubtful  whether  there  is  any 
delicate  nienibmne  foniiin<;  the  wall  of  the 
space.  Tlic  cIliiiiu'Is  thus  fonncil  rmliate 
to  the  circuniten  iice  of  tiie  lobule,  and, 

Fio.SM. 


Mlrtt>*oor'i''«l  Svctiiiii  from  ilu'  I.iver  of  a  ChlUt  Thrt* 
Moutb»  uUi,  hHrdeneti  iit  cbromic  acid.  The  bei^ta- 
Uo  eelb  lb),  with  their  slnKle  nuclei,  aie  ncparwed 
flrom  the  capillary  wall  ny  a  small  intervening 
spAi'u.  The  {'aiillliiries  (ni  miiiain  rlii>»'ly  cum- 
pre^sctl  culortd,  HiiJ  n  few  Cdlurli'v*.  t>loii<l-corpus- 
clfs.  A  few  i-lontfHlf<l  luiclci  Itilollitilin  111  tlie  ciipil- 
l«ry  wall  arc  m'<  ii.  Within  the  liiu-  uf  juiu'tloii 
(aeptunii,  between  two  hepatic  cells,  the  ir&iisvente 
section  of  a  biliary  duct  is  seen  maamall  tranxpa- 
rent  apace  (c).  There  is  alao  on*  at  Um  angle,  where 
mtrml  of  IMW  cella  ooaw  Into  eontaet  (d). 


A  Tranxvene  sk>eiliin  of  a  ."•niHll  Tortal  Cenal  and  itt 
Ve95el»  (after  Ktcman) :  1,  porul  Tela:  2.  tniertolm> 

lar  branches:  3.  va<Uwl  taaa^M:  4.     

&,  hepatic  arteiy. 


piermng  its  wall,  fnmi  a  plexus  (interlobular)  between  the  lobules.  From  this 
plexus  duolB  are  derive<l  which  pass  into  the  portal  canals.  l>ecnnie  enclosed  in 
(Tlis.<«on's  capsule,  and,  accompanying  the  portal  vein  and  hepatic  artery  (Fig.  5UG), 
join  with  other  ducts  to  form  two  main  trunks  whidi  leave  the  liver  at  the  trans- 
verse fisBore  and  by  their  union  form  the  hepatic  duct. 


GALL-BLADDER. 

The  Gkill-bladder  is  the  reservoir  for  the  hile  :  it  is  a  conical  or  pear-shapinl 
membninous  pac  lodged  in  a  fossa  on  the  under  surface  of  the  right  lobe  of  the 
liver,  and  extending  from  near  the  ri;;ht  extremity  of  the  transverse  fissure  to  the 
anterior  free  margin  of  the  organ.  It  is  ahniit  fiMir  inches  in  length,  one  inch  in 
breadth  at  its  widest  part,  and  holds  from  ei<rlit  tn  ten  drachms.  It  is  divided  into 
a  fundus,  body,  and  neck.  The or  broa<l  extremity,  is  directed  downward, 
forward,  and  to  the  right,  and  occasionally  projects  beyond  the  anterior  border  of 
the  liver;  the  IhhIi/  and  neck  are  directe<l  upward  and  backward  to  the  left.  The 
gall-bladder  is  held  in  its  j>osition  by  the  jtcritotieuni.  which  in  the  majority  of 
cases  parses  over  its  under  surface,  but  the  .serous  membrane  occasionally  invests 
the  ffall-bladder,  which  then  is  connected  to  the  liver  by  a  kind  of  mesentery. 

Kelatiohs. — ^The  body  of  the  gall-bladder  is  in  relation,  by  its  upper  suriace, 
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with  the  liver,  to  which  it  is  connectetl  by  areolar  tissue  and  vessels;  by  m  under 
surface  with  the  first  portion  of  the  duodenum,  occasionally  the  pyloric  end  of  the 
Stomach,  and  the  hepatic  flexure  of  the  colon.  The  fundus  is  coiii;ilot(  ]y  invested 
by  peritoneum;  it  is  in  relation  in  front  with  tlie  abdominal  parietcs,  iinnic'<liately 
below  the  ninth  costal  cartilage;  behind  with  the  transverse  arch  of  the  coI<mi. 
The  neck  is  narrow,  and  curves  upon  itself  like  the  italic  letter/;  at  it«  point  of 
connection  with  the  body  and  with  the  cystic  duct  it  preBenls  a  well«marked  con* 
striction. 

When  the  sail-bladder  \n  dutended  with  bile  or  «UeuU  the  fuoduB  mav  be  felt  throvgh  (be 
abdointnal  paneten,  especially  Id  an  emaciated  sub}ect:  the  relations  of  thie  mc  will  alw>  ame 

to  expliiin  til''  orrasi'.tml  (irciirri'tn-f  of  aViilntniiiiil  biliary  fistulrt?.  thrnui^h  whirh  Mliarv  <-;il-«H 
may  uaj^s  uut,  and  of  liit-  imsfujie  of  (  ali uli  In  mi  the  gall-blaiider  into  the  j!>u>miu'h,  <iu«>d*Tiunu 
or  colon,  which  occasionally  happoiiM  [Tho  <;ull-bladder  may  I>e  reached  bv  laparotomy,  and  be 
opened  (cbolecyatotomjr)  for  removal  of  gallntooes,  or  may  it«elf  be  entireW  excieed  (ehol«cya|> 
eotom^.*  When  the  joall'blordMer  te  disteodedf  the  fluid  is  asualiy  oat  htleflnit  niucos  sscrelsd 
from  Its  own  mucous  membrane] 

Structure. — The  gall-bladder  conuBts  of  three  coats — seronsy  fibrous  and  mus> 

cular.  and  mucous. 

The  external  or  serous  coat  is  derived  from  the  peritoneum;  it  completely  invest! 
the  fundus,  hut  covers  the  body  and  neck  only  on  their  under  snrfiice. 

The  iii'ajilh'  or  ftJn-"Hf>.  co.it  n  thin  hut  .stronir  fihrous  layer  which  forms  the 
framework  of  the  sac,  conHi^<tinJ^  of  dense  iihio  wliicli  interlace  in  all  directions. 
Plain  muscular  fibres  are  also  found  in  this  coat,  di.sposed  chiefly  in  a  longitudinal 
direction,  a  few  running  transveraely. 

The  internal  or  mucouf  ftat  is  loosely  cnnncct<'<l  wltli  tlir  fihrous  Inyr-r.  Tt  1> 
generally  tinge<l  with  a  yellowish-brown  color,  and  is  everywhere  eUvute'l  into 
minute  rugjc  by  the  union  of  which  numerous  meshes  are  formed,  the  dipressed 
intervening  spaces  having  a  polygonal  outline.  The  meshes  are  smaller  at  the 
fundus  and  neck,  hciriir  \nmx  devehiped  aVtout  the  cciifr.-  nf  the  sac.  Opposite  the 
neck  of  the  s^all-bladder  the  mucous  membrane  projects  inward  so  as  to  form  a  hu'ge 
valvular  fold. 

The  mucous  membrane  ia  covered  with  columnar  epithelium  and  secretes  an 

ahnndaiice  of  thick,  \  isi  iil  ninrns  ;  it  i^s  cnntiniinim  throiiixh  \\w  hopiitic  duct  with 
the  mucous  membrane  lining  the  ducts  of  the  liver,  and  through  the  ductus  commu- 
nis choledochus  with  the  mucom»  membrane  of  the  alimentary  canal. 

The  BiUarp  £htet»  are  the  hepatic,  the  cystic,  and  the  ductus  communis  ehdie- 
dochus. 

The  hepatic  duct  is  formed  of  two  trunks  of  nearly  eijual  size  which  issue  from 
the  liver  at  the  transverse  fissure,  one  from  the  right,  the  other  from  the  left  lobe; 
these  unite  and  pass  downward  and  to  the  right  for  about  an  inch  and  a  half,  to 
join  at  an  acute  angle  with  the  cystic  duct»  and  so  form  the  ductus  communis  cbole> 

dochus. 

The  cystic  duct,  the  smallest  of  the  three  biliary  ducts,  is  about  an  inch  is 
length.  It  passes  obliquely  downward  and  to  the  left  fmni  the  neck  of  the  gatt> 
blatlder,  and  joins  the  lit-paric  <lurt  to  r<nn  the  rnnitnon  (hict.  It  Hes  in  the  ijn«tro- 
hepatic  omentum  in  front  of  the  vena  portie,  the  hepatic  artery  lying  to  its  left  side. 
The  mucous  membrane  lining  its  interior  is  thrown  into  a  series  of  crescentic  folds; 
from  five  to  twelve  in  number,  which  project  into  the  duct  in  regular  suceessian, 
and  are  direrted  obliquely  ronnd  the  tube,  presenting  much  the  ap^)earanfe  of  a 
continuous  spiral  valve.  They  exist  only  in  the  human  subject.  \\  hen  the  duct 
has  been  distended  the  interspaces  between  the  folds  are  dilated,  so  as  to  give  to  its 
exterior  a  sacculated  appearance. 

The  ductus  communis  choledochtis,  the  laiirest  of  the  three,  is  the  romnion 
excretory  duct  of  the  liver  and  gjill-bladder.  it  is  about  three  inches  in  length, 
of  the  diameter  of  a  goose-quill,  and  formed  by  the  junction  of  the  cystic  and 
hepatic  duct«. 

It  descends  along  the  right  border  of  the  lesser  omentum  behind  the  first  per* 
See  two  psiiets  by  tbe  Ameriesn  Kditor,  Amee.  Joam,  Mtd,  So,,  JmiLt  IS7>,  aad  Oct..  IBM.] 
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tion  of  the  diUMlcmini,  in  front  of  tbc  ven.i  portji?  and  to  the  right  of  the  hepatic 
ariury ;  ii  then  pa&Hesi  between  the  pancreas  and  descending  portion  of  the  duo- 
deniimt  and«  nmning  for  a  short  diataace  along  the  right  Bide  of  the  paocrefttio 

duel  near  its  termination,  passes  with  it  obliquely  between  the  mucous  and  mus- 
cular coats,  tlie  two  opening  by  a  common  orifice  upon  the  summit  of  a  papilla  sit- 
uated at  the  iuuer  side  of  the  desceudiug  portion  of  the  duodenum,  a  little  below 
its  middle. 

Structure. — The  coats  of  the  biliary  duct*  are  an  external  or  fibrous  and  an 
internal  or  mucous.  The  fibrous  coat  is  composed  of  .1  strong  fibro-nreolar  tissue, 
wiili  a  certain  amount  of  muj^cular  tisjiue,  arranged,  for  the  most  part,  in  a  circular 
manner  around  the  duct  The  mucous  coat  is  oontinnons  with  the  lining  membrane 
of  the  hepatic  ducts  and  gall-bladder,  and  also  -with  that  of  the  duodenum,  and, 
like  the  nuuous  membrane  of  these  structures,  its  epithelium  is  of  the  columnar 
varieiv.  It  is  provided  with  numerous  mucous  glands,  which  are  iobulated  and 
open  6y  minute  orifices  which  are  scattered  irregularly  in  the  larger  dnets.  In  the 
smaller  ducts,  wliich  lie  in  the  portal  canals  in  the  suT)stance  of  the  liver,  are  also 
a  niimlier  of  orifices  disposed  in  two  lon^Mtudinal  rows,  which  were  fonnerlv  regarded 
as  the  ojieniugs  of  mucus-glands,  but  ai"e  merely  the  orifices  of  tubular  recesses, 
which  occasionally  anastomose  and  from  the  sides  of  which  saccular  dilatations  are 
4given  off. 

THE  PANCREAS. 

Disseftion. — The  pancreas  may  be  exposed  for  dissection  in  three  different  ways  :  1.  l>v  r;n>- 
inj;  the  liver,  drawing  down  the  stomach,  and  tearing  throuj^h  the  pi«tro-h«'patir "omentum  and 
th«>  ax  '-ndin;!;  layer  of  the  transverse  mewcolon  ;  2,  by  raiding  tn<-  vtniiiiK  li.  tli.'  an-h  of  the 
oolon,  and  great  omeotum,  and  then  dividing  the  inferior  liiy<>r  of  the  trunHvcrfie  mesocolon  ;  3, 
by  dividtni^  the  two  layers  of  peritoneum  which  desceml  tr<  ,m  the  great  curvature  of  the  stomach 
to  form  the  great  omentum,  turning  the  stomach  upward,  and  then  oattlDg  through  the  asoeoding 
layer  of  the  transverse  mesocolon.    (See  Fig.  567,  p.  ^61.) 

The  Pancreas  {-rau-xpiaz,  all  flesh)  is  a  compound  racemose  gland  analogous  in 
its  structure  to  the  salivary  glands.   In  shape  it  is  transversely  oblong,  flattened 

from  before  backward,  and  boars  some  resemblance  to  a  dog's  tongue,  its  right 
extremity  being  bruad  and  presenting  a  sort  of  angular  bend  from  above  down- 
ward, called  the  head,  whilst  its  left  extremity  gradually  tapers  to  form  the  tail, 
the  intermediate  portion  being  called  the  body.  It  is  situated  tnin.sversely  across 
the  po«;terior  wall  of  the  abdonien  at  the  liack  of  the  epigastric  and  h-ft  hv]>o«hon- 
driac  regions.  Its  length  varies  from  six  to  eight  inches,  its  breadth  is  an  inch  and 
a  half,  and  its  thickness  from  half  an  inch  to  an  inch,  being  greater  at  its  right 
extremity  and  along  its  upper  border.  Its  weight  varies'  from  two  (0  three  ana  a 
half  ounces,  hut  it  may  reach  six  ounces. 

The  right  extremity  or  head  of  the  pancretis  (Fig.  597)  is  curved  upon  itself 
from  above  downward,  and  is  embniced  by  the  concavity  of  the  duodentim.  The 
common  bile-duct  descends  behind  between  the  duodenum  and  pancreas,  and  the 
p:nirreatico-duodenal  artery  descends  in  front  between  the  same  parts.  On  the 
posterior  aspect  of  the  pancrejis  is  a  lobular  fold  of  the  gland  vhudi  j)as.ses  trans- 
versely to  the  left  behind  the  superior  mesenteric  vessels,  and  thus  these  vessels  lU'e 
embraced  by  the  substanrc  of  the  gland.  It  is.sometimes  detached  from  the  rest  of 
tlie  |.d;intl.  and  i^  culled  the  i  xs.  r  pancreas. 

Tlie  itHner  end  or  (ail  of  the  pancreas  is  narrow  ;  it  extends  to  the  left  as  far  as 
the  splwn,  and  is  placed  over  the  left  kidney  and  suprarenal  capsule. 

d'iie  body  of  the  pancreas  is  convex  in  ffont,  and  covered  by  the  ascending  layer 
of  th>'  transverse  mesocolon  and  tlu-  posterior  surfiice  of  the  '■tdmach. 

The  posterior  surface  is  concave,  and  has  the  fidlowing  structures  interposed 
between  it  and  the  first  lumbar  vertebra :  the  superior  mesenteric  artery  and  vein, 
the  inftrior  mesenteric  vein,  the  commencement  of  the  vena  portte>  the  vena  cava, 
the  aorta,  the  left  tfTial  \<'in,  aiel  the  crura  of  tin*  di.iplira^'tn. 

The  upper  border  is  thick,  and  has  resting  upon  it,  near  iis  centre,  the  cocliao 
47 
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axis:  the  splenic  artery  ami  vein  iire  lo<lge<l  in  n  ileep  fjroove  or  ennnl  in  this  l»t^r- 
der ;  aud  to  the  right  the  tir»t  purt  of  the  duodenum  and  the  hepatic  artery  are  m 
relation  with  it. 

The  lower  border,  thinner  than  the  upper,  is  Bcparated  from  the  trans versi-  portiuu 
of  the  duodenum  by  the  superior  mesenteric  artery  and  vein  ;  to  tin*  left  ot"  tln»«  the 
inferior  me^euteric  vein  af>cendij  behind  tlie  ))ancrea.H  to  join  the  splenic  vein. 

The  panoreatio  dxxtit,  called  the  oanal  ofWlisttiiff,  from  its  discoverer,  extends 
transversely  from  left  to  right  through  the  substance  of  the  pancreas,  nearer  to  its 
lower  than  its  upper  border,  and  lying  nearer  its  anterior  than  its  posterior  snr&oe. 
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hk  order  to  ex|H>sc  it  the  superficial  portion  of  the  gland  mnst  be  removed.  It  wm- 

menee.H  hy  the  jujiction  of  the  small  ducts  of  the  lohides  situateil  in  the  tail  of  the 
pancrea.s,  and  running  from  left  to  ri;:ht  :  it  constantly  receives  the  ducts  of  the 
various  lobules  composing  the  gland,  and,  considerably  augmented  in  size,  then 
leaves  the  head  of  the  paucreu^.  Descending  slightly*  it  gets  into  relation  with  the 
common  hile-duct.  lyin;:  to  its  left  side;  and.  |i.i-<inir  very  (d)li»|uelv  through  the 
mucous  an<l  muscular  coati*  of  the  dnodeniun,  it  tci  niinates  by  an  orifice  common  to 
it  and  the  ductus  communis  cboledochus  upon  the  summit  of  an  elevate<i  papdlu  sit- 
uated at  the  inner  side  of  the  descending  portion  of  the  duodenum,  a  little  below  its 

Va\'\'\]r. 

•Sometimes  the  pancreatic  duct  and  ductus  comnninis  cboledochus  open  sep'i- 
rately  into  the  duodenum.  The  excretory  duct  of  the  letkser  paucreiki  is  called  the 
dudtut  panereatiem  minor ;  it  opens  into  the  main  duct  near  the  duodenum,  and 
8ometiTn«"i  separately  into  that  intestine,  at  a  distance  of  an  inch  or  more  firom  the 
tenniuati(m  of  the  principal  duct. 

The  pancreatic  duct,  near  the  duodenum,  is  about  the  size  of  an  ordinary  ijuill: 
its  walls  arc  thin,  consisting  of  two  coats  an  external  fibrous  and  an  internal 
mm  ous  .  th<>  hitter  is  thin,  smooth,  and  furnished  near  its  termination  with  a 
scattered  follicles. 

Sometimes  the  pancreatic  duct  is  double  up  to  iu*  point  of  entrance  into  the 
duodenum. 

In  structure  tin'  pnncnvix  rc^i'Tiibh-s  the  salivary  glands.  It  difft  rs  fnim  thetu. 
however,  in  certain  particulars,  and  is  looser  and  softer  in  its  texture.    It  is  not 
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cr\Ao<Q<\  in  a  <lii»tinct  cnpsulo,  !»rit  is  snrroundrd  liv  areolar  tis«iu'.  wliicli  <lips  down 
into  iti<  interior  and  connects  togetlier  the  various  lobules  of  which  it  it?  comjxKsed. 
Each  lobule,  like  the  iubnlcs  of  the  salivary  glands,  consists  of  one  of  the  ultimate 
ramifications  of  the  pancreatic  duct,  termiliating  in  a  number  of  caecal  pouches  or 
acini.  Till'  minute  duets  aic  Vmcd  hx  short  columnar  eiiitliclinin.  sliorti-r  thnn  that 
found  in  tlie  salivary  duct,**,  and  the  acini  are  wavy  and  convoluted.  They  also  are 
lined  by  columnar  cells,  which  present  certain  characteristics,  each  cell  showing  an 
outer  homogeneous  or  faintly  striated  portion,  which  becomes  deeply  stained  with 
dyes,  and  contains  the  imck'ns  and  an  inner  gi-anular  portion  wliidi  dncs  not 
easily  stain.  Tiie  lumen  of  the  alveolus  is  hardly  visible,  being  tilled  with  an 
interstitial  suhetance  containing  spindle-shape<l  cells,  the  ccntro-acinar  cells  of 
Laneerhans. 

vKSSELS  ANP  Xi  ];vi,s. — The  arfi'n't'.^  of  the  pancrcns  aro  derived  from  the 
splenic  and  the  puucieauco-duodenal  branches  of  the  hepatic  and  the  superior 
mesenteric.  Its  veins  open  into  the  splenic  and  superior  mesenteric  veins.  It* 
It/mphatiet  tenninate  in  the  lumbar  ^nds.  Its  nerve*  are  filaments  from  the  sple- 
nic plexus. 

[For  the  surgery  of  the  Pancreas  the  student  is  referred  to  Dr.  2^.  >Senn's  elab- 
orate paper,  Amer.  Jaum.  Med.  tS'ci,  July,  1886.] 


The  Spleen  was  formerly  chissified,  together  with  the  thyroid,  thymos,  and 
suprarenal  capsules,  as  one  of  the  ductless  or  blood-glands.  It  possesses  no  excre- 
tory duct.  It  is  of  an  oblong  Hattened  form,  soft,  of  very  brittle  consistence,  highly 
rasciilar,  of  a  dark  blnish-red  color,  and  situated  in  the  left  hypochondriac  region, 
embracing  the  cardiac  end  of  the  stomach.  It  is  invested  by  peritoneum,  and  con- 
nected with  the  stomach  by  the  gastro-splenic  omentum. 

Relations. — The  exUmal  mrface  is  convex,  smooth,  and  in  relation  with  the 
under  surface  of  the  Diaphragm,  which  separatee  it  from  the  ninth,  tenth,  and  elev- 
enth rib.s  of  the  left  side.  The  ffltemol  Muface  is  slightly  concave,  and  divided  by 
a  vortical  fissure,  the  h/lum,  into  an  anterior  or  In rjrer  and  a  posterior  or  smnller  por- 
tion. The  bilum  is  pierced  by  several  irregular  apertures  for  the  entrance  and  exit 
of  vesseb  and  nerves.  At  the  margins  of  the  hilura  the  two  layers  of  peritoneum 
are  reflected  ftom  the  surface  of  the  spleen  on  to  the  cardiac  end  of  the  stomach, 
formin<T  the  orastro-splenie  omentum,  which  contains  between  its  layers  the  -idcnic 
vessels  and  nerves  and  the  va^^a  brcvia.  The  internal  surface  is  in  relation  in  front 
with  the  great  end  of  the  stomach ;  below  with  the  tail  of  the  pancreas ;  and  behind 
with  the  left  cms  of  the  Diaphragm  and  ( orresponding  suprarenal  capsule.  The 
ttpp^r  thick  and  rounded,  is  in  relation  with  the  Diaphragm,  to  which  it  is 
connected  b^-  a  fuld  of  {>eritoneum,  the  suspensory  ligament,  xhe  lower  end  '\& 
pointed ;  it  is  in  relation  with  the  left  extremitjr  of  the  transvCTse  arch  of  the  colon* 
The  asHUriar  margin  is  free,  rounded,  and  often  notched,  especially  below.  The  po*- 
t,-rior  martpn  is  roim<lod.  and  lies  in  relation  with  the  left  kidney,  to  which  it  is 
connected  by  Ioo-h*  an-olar  tissue. 

The  spleen  is  held  in  its  position  by  two  folds  of  peritoneum :  one,  the  ffotitro- 
splenie  anuntum,  connects  it  with  the  stomach;  and  the  oth^ar,  the  suspensory 
hijntiu  nt,  with  the  under  surface  of  the  Diaphragm.  Tt  is  also  supported  by  the 
cosnvcolic  liganjent,  upon  which  ita  lower  end  rests  (sec  p.  809). 

The  sixe  and  weight  of  the  spleen  are  liable  to  very  extreme  variations  at  differ- 
ent periods  of  life  in  different  individuals  an<l  in  the  same  individual  under  different 
conditions.  In  the  ii<hi!f.  in  whom  it  attains  its  LnTntest  sizp.  it  is  nsnnlly  about  five 
inches  in  length,  three  or  four  inches  in  breadth,  and  an  inch  or  an  inch  and  a  half 
in  thickness,  and  weighs  about  seven  ounces.  At  birth  its  weight,  in  pro{>ortion  to 
the  *  ntii  o  body,  is  almost  equal  to  what  is  observt  rl  in  the  adult,  being  ae  1  to  "^'"'O, 
whilst  in  the  adult  it  varies  ftom  1  to  320  and  400.    In  old  age  the  organ  not  only 
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decreases  in  weight,  but  decreases  considonibly  in  proportion  to  the  entire  body,  being 
aiH  1  to  700.  The  size  of  the  spleen  \»  inereaseil  during  and  iifter  dige^siion,  and  varies 
considerably  according  to  the  state  of  nutrition  of  the  b<idy,  being  large  in  highly- 
fe<l  and  small  in  starved  animals.  In  intermittent  and  other  fevers  it  becomes  uiucb 
enlarged,  weighing  oecsu*ionally  from  18  to  -0  pounds. 

Structxire. — The  spleen  is  invested  by  two  coats — an  external  serous  and  an 
internal  fibro-elastic  coat. 

The  extenial  or  serous  coat  is  derived  from  the  peritoneum  ;  it  is  thin,  smooth, 
and  in  the  human  subject  intimately  adherent  t*)  the  fibro-elastic  coat.  It  invests 
almost  the  entire  organ,  l)eing  reflected  from  it  at  the  liiliim  on  to  the  great  end  of 
the  stomach,  and  at  the  upper  end  of  the  organ  on  to  the  L)iaphragm. 

The  fibro-elastic  coat  forms  the  framework  of  the  spleen.  It  invests  the  exte- 
rior of  the  organ,  and  at  the  hilum  is  reflected  inward  upon  the  vessels  in  the  tonu 
of  vagin*  or  sheaths.  From  these  sheaths,  as  well  as  from  the  inner  surface  of  the 
fibro-elastic  coat,  numerous  snuiU  fibrous  bands,  trabecuhv  (Fig.  o'J8),  are  giveu  off 
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TmnsTcrse  SecUon  of  the  Spleen,  abowing  the  Trabecular  Tissue  and  the  splenic  Vein  and  lt.«  Branchc*. 

in  all  directions ;  these,  uniting,  constitute  the  areolar  framework  of  the  splei'O. 
The  framework  of  the  spleen  resembles,  therefore,  a  s|)onge-like  material,  consist- 
ing of  a  number  of  small  spaces  or  arcohr,  formed  by  the  tmbecuhe  whi«di  are 
given  off  from  the  inner  surface  of  the  capsule  or  from  the  sheaths  prolonged 
inward  on  the  blood-vessels;  and  in  these  spaces  or  areohe  is  contained  the  SftUnie 

The  proper  coat,  the  sheaths  of  the  vessels,  and  flie  ti-abocidie  consist  of  a  dense 
mesh  of  white  and  yellow  elastic  fibrous  tissues,  the  latter  considerably  predominating. 
It  is  owing  to  the  presence  of  this  yellow  tissue  that  the  spleen  possesses  a  consider- 
able amount  of  elasticity  to  allow  of  the  very  great  variations  in  size  that  it  present* 
under  certain  circumstances.  In  some  of  the  Mammalia,  in  addition  tt»  the  usual 
constituents  of  this  tunic,  there  are  found  numerous  pale,  flattened.  spin(lb-v<ha[K'<l. 
nucleated  fibres,  like  unstrijted  muscular  fibres.  It  is  probably  owing  to  this  struc- 
ture that  the  spleen  exhibits,  when  acted  upon  by  the  galvanic  current,  faint  trace* 
of  contnictility. 

The  proper  substance  of  the  spleen  or  sphen-pulp  is  a  soft  m:iss  of  a  dark  n^- 
dish-brown  color,  resembling  grunjous  blood.  When  examined  by  means  of  a  thin 
section  under  the  microsct>pe,  it  is  found  t<)  ctuisist  of  a  number  of  branchini;  ivlL« 
and  of  an  intercellular  substance.    The  cells  are  connective-tissue  corpuscles,  and 
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have  been  naiiicd  the  smtentacular  or  supporting  cells  of  the  pulp.  The  processes 
of  these  hreaehing  celb  oommiuicate  with  each  other,  thus  forming  a  delicate  retic- 
ulated tissue  in  the  interior  of  the  areolae  formed  by  the  trabeculae  of  the  capnile, 

so  that  each  primary  space  may  be  considorod  to  l)e  divided  into  a  number  of 
smnllcr  spaces  by  tlie  junction  of  these  process«'s  of  the  branchiii;:  corjMiscles.  • 
Tiiese  secondary  spaces  contain  blowl,  in  which,  however,  the  white  corpuscles  are 
fonnd  to  he  in  larger  proportions  than  they  are  in  ordinary  hlood.  The  sastoitaca- 
hir  cells  are  either  small,  uninucleateil,  or  larger,  multinudciited  cells ;  they  do  not 
hecomo  deeply  stained  with  carmine.  like  the  tells  of  the  Malj)i^hian  bodies,  pres- 
ently to  be  described  (W.  Miiller),  but  like  tiiem  they  possess  am«eboid  movements 
(Cohnhcini).  In  many  of  them  mav  bo  seen  declared  or  reddish-yellow  granules 
of  Tariotts  sises,  which'  present  the  characterB  of  the  htematin  of  the  hlood.  Some- 
times also  unchan;ied  blood-disks  are  seen  included  in  these  cells,  Imt  more  fre- 
quently ])lood-disks  are  fonn«l  which  are  altered  both  in  form  and  color.  In  fact, 
blood-corpusclt's  in  all  staircs  of  disintejiration  may  be  noticed  to  occur  within  thein. 
Klein  has  recently  pointeil  out  that  sometimes  these  cells,  in  the  young  sjdecn,  con- 
tain a  proliferating  nucleus:  that  is  to  say,  the  nucleus  is  of  larse  sise  an<l  presents 
a  number  of  knob-like  projections,  as  if  small  nuclei  were  budding  from  it  by  a 
process  of  crrmmation.  This  observation  is  of  importance,  as  it  may  explain  one 
possible  fiOur(;o  of  the  colorless  bhM)d-e(»rjiiiscles. 

The  interspaces  or  areola?  formed  by  the  framework  of  the  spleen  are  thus  filled 
bv  a  delicate  reticulum  of  branched  connective-tissue  corpuscles,  the  interstices  of 
which  are  oc(  n]>ied  by  blood,  and  in  which  the  blood-vessels  terminate  in  the  man- 
ner now-  to  be  described. 

HJood-Vi  Hueh  of  the  Spli'ni. — The  splenic  artery  is  remarkable  for  its  larpe  size 
in  proportion  to  the  size  of  the  organ,  and  al.so  for  its  tortuous  course.  It  divides 
into  from  four  to  six  branches,  which  enter  the  hilum  of  the  spleen  and  ramify 
throughout  its  substance  (Fi^.  AOH),  receiving  sheaths  from  an  involution  of  the 
exter^  fibrous  tissue.    Similar  sheaths  also  invest  the  nerves  and  veins. 
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TniMTene  Section  of  the  Hunuin  Spleen,  ibowlns  the  Distrlbatton  of  the  Splenic  Attety  and  Ita  Bnuiehea 

Each  branch  runs  in  the  transverse  axis  of  the  ortj;an  from  within  outward, 
diminishing  in  size  during  its  transit,  and  .t:i\  iiig  off  in  its  passage  smaller 
branches,  .some  of  which  pass  to  the  anterior,  others  to  the  posterior  part.  These 
ultimately  leave  the  trabecular  sheaths,  and  terminate  in  the  |)roper  substance  of 
the  spleen  in  small  tufts  or  jiencils  of  mintitc  arterioles,  which  open  into  the  inter- 
stices of  the  reticulum  formed  by  the  branched  susteuiacular  cells.  Each  of  the 
laiiger  branches  of  the  artery  sii|i]ilies  chiefly  that  region  of  the  oivan  in  which  the 
branch  ramifies,  having  no  anastomosis  with  the  majority  of  the  other  branches. 
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The  a rtcn'oirs,  supporte<l  hy  the  inimito  trabc(  ula\  traverse  the  pulp  in  nil  direc- 
tions in  bundles  or  pencilii  of  straight  vessels.  Their  external  coat  on  leaving  the 
trabecular  sheaths  consists  of  ordinary  connective  tissue,  but  it  grailuallv  undergoes 
a  transformation,  hecoiiies  much  thickened,  and  converted  into  a  lymphoid  materiaL* 
This  chancre  i.>  efleeted  hy  the  eonversinn  of  the  conne<'tivo  tissue  intu  a  rytnirenons 
tissue,  the  bundles  ot"  connective  tissue  becoming  looser  and  laxer,  their  fibrils  more 
delicate,  and  containin*;  in  their  interstices  au  abundance  of  Iymph-corpuscle.<<  (W. 
Mutter).  This  lymphoid  material  is  supplied  with  Mood  by  minute  vessels  derived 
from  the  artery  with  which  tiiey  are  in  contact,  and  which  terminates  by  brealling 
up  into  a  network  of  capillary  vessels. 

The  altered  coat  of  the  arterioles,  consisting  of  lymphoid  tissue,  presents  here 
ami  tliere  thickenings  of  a  spheroi<lal  shape — tlie  Mtiljnijhinn  hodien  of  the  spleen, 
Tlie-e  Iindics  varv  ill  size  from  about  the  j-J,-,  of  an  inch  to  the  of  an  inch  in 
diameter.  They  are  merely  local  expiinsions  or  hyperplasiie  of  the  lyiuphoid  tissue, 
of  which  the  external  coat  of  the  smaller  arteries  of  the  spleen  is  formed.  Tbej 
are  most  frequently  found  surrounding  the  arteriole,  which  thus  seems  to  tnnnd 
them,  but  occasionally  they  grow  from  one  side  of  the  vessel  oidv,  and  yirest^nt  the 

appeanince  of  a  sessile  bud  growing  from  the 
arterial  wall,  Klein,  however,  denies  this,  and 
.says  it  is  innn  iei't  to  describe  the  Malpighian 
bodies  as  isolated  ma.sses  of  adenoid  tis-^ue.  but 
that  they  are  always  formed  around  an  artery, 
though  there  is  generally  a  greater  amount  on 
one  side  than  the  other,  and  that,  therefore,  iu 
tninsverse  sections  the  artery,  in  the  majority  of 
cases,  is  found  in  an  excentric  position.  These 
bodies  are  visible  to  the  naked  eye  on  the  sur- 
&ce  of  a  fresh  .section  of  the  organ,  appearing 
as  minute  dots  of  a  senii-opaijuo.  whiti'^h  <-i.li>r 
in  the  dark  substance  of  the  pulp.  In  minute 
structure  thev  resemble  the  adenoid  tissue  of 
lymphatic  glands,  consisting;  of  a  delicate  retio- 
Ilium,  in  the  meshes  of  which  lie  ordinary  lympb- 
oid  cells. 

The  reticulum  of  the  tissue  is  made  up  of 
extremely  delicate  fibrils,  and  is  comparatively 
open  in  the  centre  of  the  eorpusele.  be<"oniin^ 
closer  at  the  periphery  of  the  body.  The  cells  which  it  encloses,  like  the  support- 
ing celk  of  the  pulp,  are  possessed  of  amucboid  movements,  but  when  treated  with 
carmine  become  deeply  stained,  and  can  thus  easily  be  recognized  from  those  of  tbs 

pulp; 

The  arterioles  terminate  in  capillaries  which  traverse  the  pulp  in  all  diiwtions; 
their  walls  become  much  attenuated,  Io.se  their  tubular  character,  and  the  cells  of 
the  lymphoid  tissue  of  which  they  are  composed  become  altered,  presentin<:  a 
branched  appearatKV  and  a'-ipiirinji  processes  which  are  directly  connecteil  with 
the  processes  of  the  sustentacular  cells  of  the  pulp  (Fig.  tiOl).  In  this  manner  the 
capillary  vessels  terminate,  and  the  blood  flowinfr  through  them  finds  its  way  into 
the  interstices  of  the  reticulated  tissue  fnrnied  by  the  bnuiched  connective-tis>su« 
corpuscles  (.f  till'  -pb  iiic  pulp.  Thus  the  blr)nd  pas-iini:  tlirou;:li  the  sjilecn  is 
brought  into  intimate  relation  with  the  elements  of  the  pulp,  and  no  doubt  under- 
goes important  changes. 

After  these  changes  have  taken  place  the  blood  is  Collected  from  the  itttentioflS 
of  the  tissue  l>v  the  rootlets  of  the  veins,  which  cotninence  nim  b  in  the  same  wr»v 
as  the  arteries  terminati'.     Where  a  vein  is  about  to  conmicncc.  the  connectni'- 

*  Aeonrdine  to  Klein,  it  is  the  sheath  of  thesinall  vonei  which  uiMlerRon  thia  tran»r<>nnatMio  and 
fiwms  a  "inlia  vaam  of  adoimd  tiMue  whieh  aumniiidii  the  vmmsI  like  a  cvUudriaU  tlieaiJi  **  {Ailm 
^  HMh99,  p.  424). 


Fart  (if  a  Malpighian  <'ni>'<iile  of  tlio  spUcii 
of  .Man  (Klvin  and  Noble  Smith):  <i.  «rt>-- 
rlal  branch  in  hingltuiUnai  section;  b.atK- 
nuid  llmue.  ttlll  coniaiiiinx  the  lympb-cor- 
pOM-leH:  only  their  nuclei  am  shown ;  c, 
■driHttd  retfculam,  Um  l7Bipb<«otpiMclM 
McSdsttfally  removed. 
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tissue  corpuscles  of  the  pulp  arrange  themselves  in  rows  in  such  a  way  as  to  form 
an  elongateil  space  or  sinus.  They  become  changed  in  shape,  being  elongated  and 
spindle-shaped,  and  overlap  each  other  at  their  extremities.  They  Uius  form  a  sort 
of  endothelial  lining  of  the  path  or  sinus,  which  is  the  radide  <n  a  vein.  On  the 
outer  surfiico  of  tliese  cells  are  seen  delicate  transverse  lines  or  niarkinfrs,  which 
are  due  to  minute  elastic  iibrillic  arranged  in  a  circular  manner  around  the  sinus. 
Thus  the  channel  obtains  a  eontinuous  external  investment,  and  gradually  becomes 
converted  into  a  small  vein,  which  after  a  time  presents  a  coat  of  ordinary  coonec- 
tire  tissue  lined  by  a  layer  of  fusiform  epithelial  cells,  which  are  continuous  with 
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fleetloaof  8^leeD,^oirltwtheTennlniitlnn  of  tbe  MMn  Btood-vcmla:  a.  anerffti  branch  in  lonKiiudiiMl  m». 
tkm;  ti,mippotttiifoeIlt of  spleen-pulp:  r.cMtorthCTeMtli  imdeMolng  lymphoid  cbange;  d,  cottofUHi 
TCMd  oooHiittoaB  wldk  Ui«  procMW  of  the  MipfMurtfos  edl^ 

the  siti  iiortiiig  cells  of  the  pulp.  The  smaller  Veins  unite  to  ferm  larger  ones, 
which  do  not  accompany  the  arteries,  but  soon  enter  the  trabecular  sliratlis 
of  the  cnpsule.  and  by  tlioir  junction  form  from  four  to  six  branches,  ^liidi 
emerge  fmm  the  bilum,  and,  uniting,  form  the  splenic  vein,  the  largest  radicle 
of  the  vena  portaj. 

The  veins  are  remarkable  for  their  numerous  anastomoses,  while  the  arteries 

hardly  anastomose  at  all. 

The  lynij)li:itic«  oriL'innte  in  two  ways — /.  from  tlie  sbeatbs  of  tlio  arteries  and 
in  the  trahecuhe.  The  former  accompany  the  blood-vessels,  the  latter  ]»ass  to  tlio 
superficial  lymphatic  plexus  which  may  be  seen  on  the  surface  of  the  organ.  The 
two  sets  communicate  in  the  interior  of  the  orjoran.  Tlx  y  pass  through  the  lym- 
phatic glands  at  the  hilum  and  terminate  in  tlic  thoracic  duct. 

Tlie  nenu'st  are  dorivod  from  branches  of  the  right  and  left  semilunar  {^nglia 
and  right  pneumogastric  nerve. 
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THE  Thorax  is  a  conical  {ramework  formed  partly  of  boneB  and  partly  of  the 
soft  ti!<;.sucs  by  which  they  are  connected  together.    It  IB  supported,  and  ila 

back  part  i.s  forinod,  hy  the  middle  or  dorsal  re<jion  of  the  ppine.  It  is  nnm>w 
above,  broad  below,  flattened  before  and  behind,  and  somewhat  cord i form  on  a 
transTerse  section. 

Boundaries. — ^The  thomx  is  bounded  in  front  by  the  stcmum,  the  s\\  u|iper 
costal  cartilnirf^s,  the  ribs  and  intercostal  mui«cle«  ;  at  the  sides  by  the  ribs  and 
intercostal  muscles;  and  behind  by  the  same  Htructures  and  the  dorsal  portion  uf 
the  Tertebral  column. 

The  superior  opening  of  the  thorax  is  bounded  on  each  side  by  the  first  rib.  in 
front  Ivy  the  upper  border  of  the  stcmTiTn,  and  behind  by  the  first  dorsal  vert<'bra. 
It  is  broadur  iVum  side  to  side  than  from  before  backward,  and  its  direction  is  tor> 
vard  and  upward.  The  upper  border  of  the  sternum  is  on  a  level,  in  the  male, 
with  the  lower  part  of  the  body  of  the  second  dorsal  vertebra,  and  in  the  female 
with  the  lower  part  of  the  body  of  the  third.  The  antero-posterior  diameter  is 
about  two  inches. 

The  hmr  opening^  or  hau^  is  bounded  in  front  by  the  ensiform  cartilage,  behind 
by  the  last  dorail  vertebral  and  on  each  nde  by  the  last  rib,  the  Dia  I  1^:10  filling 
in  the  intervening  space.  Its  direction  is  obliqTif'Iv  downward  and  for\vard,  so  that 
the  cavity  of  the  thorax  is  much  deeper  on  tiie  posterior  than  on  the  anterior  wall. 
It  wider  transversely  than  from  before  backward.  Its  outer  snr&ce  is  convex, 
but  it  is  more  flattened  at  the  centre  than  at  the  sides.  Its  fioor  is  higher  on  the 
right  than  on  the  left  side,  corresponding  in  the  dead  body  to  the  nppcr  border  of 
the  fifth  costal  cartilage  on  the  right  side,  and  to  the  corresponding  part  of  the 
sixth  cartilage  on  the  leii  side. 

The  parts  which  pa-<*s  through  the  upper  opening  of  the  thorax  arc,  from  before 
backward  in  the  middle  line,  the  Sterno-hyoid  and  Sterno-thyroid  muscles,  the 
remains  of  the  thymus  gland,  the  trachea^  oesophagus,  thoracic  duct,  and  the 
Longus  colli  muscles  of  each  side;  at  the  sidesi  the  arteria  innonunata»  the  left 
common  carotid  and  left  subclavian  arteries,  the  internal  roainmary  and  snperior 
intercostal  arteries,  the  right  and  left  venpp  innominati«,  and  the  inferior  tbyn>id 
veins,  the  pucumogastric,  sympathetic,  phrenic,  and  cardiac  nerves,  the  anterior 
branch  of  the  first  dorsal  nerve,  and  the  recurrent  laryngeal  nerve  of  the  left  side. 
The  apex  of  each  lung,  covered  by  the  pleura,  also  projects  through  this  aperture  a 
little  aliove  the  margin  of  the  first  rib. 

i'lie  viscera  contained  in  the  thorax  are  the  heart,  enclosed  in  its  membraiiuus 
bag,  the  pericardium;  and  the  lungs,  invested  by  the  pleurse. 


THE  PESICAEiDIUM. 

Tlic  Pericardium  \^  n  conical  membranous  sac  in  which  the  heart  and  Aeoooh 
Tnenceinciit  of  tlio  irreai  vessel?  are  contained.  It  is  placed  b(»liind  the  stemam  and 
the  cartilages  of  the  third,  fourth,  fifth,  sixth,  and  seventh  ribs  of  the  left  side,  iu 
the  interval  between  tiie  pleune. 

It<?  apex  m  directed  upward,  and  surrounds  die  great  vessels  al>out  two  inohe« 
abovf  their  orijrin  from  the  base  of  tlie  heart.  Its  ha»e  is  attached  to  the  centml 
tendon  and  part  of  the  adjoining  muM  ular  structure  of  the  Diaphragm,  extending 
a  little  farther  to  the  1^  than  to  the  right  side.   In  front  it  is  separated  ftwa  the 
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sternum  by  the  remains  of  the  thymus  gland  above  and  a  little  loose  areolar  tissue 
below,  and  is  covered  by  the  margins  of  the  lungs,  especially  the  left.  Behind^  it 
rests  upon  the  bronchi,  the  oesophagus,  and  the  descending  aorta.  Laterally^  it  is 
covered  by  the  pleurae,  the  phrenic  nerve,  with  its  accompanying  vessels,  descend- 
ing between  the  two  membranes  on  either  side. 

The  pericardium  is  a  fibro-serous  membrane,  and  consists,  therefore,  of  two 
layers,  an  external  fibrous  and  an  internal  serous. 

Fio.  602. 


Front  Vlf  w  of  the  Thorax.  The  ribs  find  stomum  are  rcpresente*!  in  relation  to  the  lunifii,  heart,  and  other 
iiitornal  organs:  m,  mitral  valve:  T,  tricuiipiil  vulve:  a.  aortic  semilunar  vulves ;  p.  pulmonary  M-iiiilunar 
valve*. 

The  Jjhrous  layer  is  a  strong,  dense  membrane.  Above,  it  surrounds  the  great 
vessels  arising  from  the  base  of  the  heart,  on  which  it  is  continued  in  the  form  of 
tubular  prolongations  which  are  gradually  lost  upon  their  external  coat,  the  strong- 
est being  that  which  encloses  the  aorta.  The  pericardium  may  be  traced  over  these 
vessels  to  become  continuous  witli  the  deep  layer  of  tlie  cervical  fa.scia.  Below  it  is 
attached  to  the  central  tendon  of  the  Diaphragm,  and  on  the  left  side  to  its  muscular 
fibres. 

The  vessels  receiving  fibrous  prolongntions  from  this  membrane  are  the  a»»rta, 
the  superior  vena  cava,  the  right  and  left  pulmonary  arteries,  and  the  four  pulmo- 
nary veins.  As  the  inferior  vena  cava  entei"s  the  pericardium  through  the  central 
tendon  of  the  Diaphragm,  it  receives  no  covering  from  the  fibrous  layer. 

The  %eroui  layer  invests  the  heart,  and  is  then  rellected  on  the  inner  surface  of 
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the  pericardium.  It  consists,  therefore,  of  a  visceral  and  pari<  t.i]  jiortion.  Thf 
former  invests  the  siirfripe  of  the  heart  and  the  commencement  of  the  ;rreat  ves.>*el«  . 
to  the  extent  of  two  inciies  from  their  origin ;  from  these  it  reflected  upon  iLe 
inner  sur&ee  of  the  fibroin  layer,  lining  below  the  upper  sur&ce  of  the  centtil 
tendon  of  the  Diaphra<;m.  The  serous  memhrane  em  lo-t  ^  the  aorta  and  pulmO' 
narv  artery  in  a  sinL'le  tube,  but  it  only  partially  covers  the  superior  and  inferior 
veiui  cava  and  the  four  pulmonary  veins.  \{&  inner  surface  is  i»mooth  and  j^Utf^leo* 
ing.  and  secretes  a  thin  fluid  which  serves  to  liMilitate  the  movements  of  the  heart 
The  arteries  of  the  pericardium  are  derive<l  from  the  internal  mammaiy  and  its 
muscvlo-phrenic  branch,  and  from  the  descendinjr  thoracic  aortn. 

[Surfirery  of  the  Pericardium.— In  pfricunlitis  with  cfTusiori  the  perii'Ardiutu  mav  f«o 
reached  id  thu  tifth  iutercu»tai  space,  two  to  two  and  a  quarter  inchea  to  the  left  of  the  mediiui 
line  (J.  Bw  Roberta).] 

THE  HBABT. 

[^Dissef/iun. — It  ix  well  for  tlie  htudont  to  (ji"<^«wt.  alonj;  with  thp  hntnan  hf-art.  mmo  bullocks'. 
sIkm'p'h,  ami  chh  k'  ii>'  In  arts.  I5i  «iilt  <  oju niuir  t\\>-  ra\  iii'  («eotions«  >«houl(l  Ik>  uia«l«.*  in  v  ;iriou« 
diructiouii  to  obtaiu  a  guud  idea  uf  the  rclatiou  uf  parts,  i>«p«x;ialljr  of  the  veotricies  and  Uieir 
wall*.] 

The  Heart  is  a  hollow  muscnhir  oi^n  of  a  conical  form  placed  between  the  longs 

and  •  iirln^cd  in  the  cavity  of  the  pericardium. 

Position. — The  heart  is  placed  obli(iuely  in  the  chest :  the  liroad  attachetl  end. 
or  base,  is  directed  upward  and  backward  to  the  right,  and  corresponds  to  the  inter- 
val between  the  fifth  and  eighth  dorsal  vertebrae;  the  apex  is  directe<i  forward,  down- 
w.-ird,  iunl  til  tlic  b'ft.  and  corrcsponils  to  tlic  iiitorsprirc  liPtween  the  carfilaLTf  of  the 
tifth  and  sixth  rilts,  three-fjuarters  of  an  inch  to  the  inner  side  and  an  inch  and  a 
lialf  below  the  left  nipple.  The  heart  is  placed  behind  the  lower  two-thirds  of  the 
sternum,  and  projects  farther  into  the  left  than  into  the  right  cavity  of  the  che»t 
extendiii'j  from  the  median  line  about  three  inches  in  the  former  «rjrectlon  and  only 
one  and  a  iialf  in  the  latter.  Its  upper  border  would  corre-^pond  to  a  line  drawn 
across  the  sternum  on  a  level  with  the  second  costal  cartilage>.  and  its  lower  bonier 
to  a  line  drawn  obliquely,  with  a  slight  curve  downward,  from  the  articulation  of 
the  seventh  rij2;ht  costal  cartila<:e  to  the  sternum,  to  the  }>oint  above  nirniioneil  as 
the  situation  of  the  apex.  The  lun>rs  cover  a  part  of  tlic  tu  ai  t.  and  durinj:;  inspira- 
tion, when  their  borders  nearly  meet  behind  the  sfernuui.  a  thin  layer  of  luuc  covers 
the  roots  of  all  the  large  vessels.  Hence  the  custom  of  making  a  patient  oold  hii 
breath  [in  expiration]  whilst  examininir  the  sounds  of  the  heart.  But  a  consider- 
able portion  of  the  heart  is  always  uncovered  by  the  lun;is  where  they  recede  from 
each  other  below.  This  "area  of  the  heart's  dulness,"  as  it  is  commonly  calle<l,  is 
said  by  Mr.  Holden*  to  be  indicated  roughly,  but  sufficiently  for  practical  purpoiief*. 
by  a  circle  one  inch  in  radi»is.  the  centre  uf  wliich  is  midway  between  the  left  nipple 
and  the  end  of  the  sternum.  The  anterior  surface  of  the  heart  is  round  and  convex, 
directed  upwanl  and  forwanl.  and  formed  chietly  by  the  rijrht  ventricle  and  part  of 
the  left.  Its  ))osterior  surface  is  flattened,  ami  rests  upon  the  Diaphragm,  and  is 
formed  chiefly  by  the  left  ventricle.  The  right  border  is  long,  thin,  and  sharp;  the 
left  b  irder  short,  but  tliit  k  :tnd  round. 

Size. — The  heart  in  tiie  a»luit  measures  five  inches  in  len^tlt,  three  inches  and  a 
half  in  breadth  in  the  hnmdest  part,  and  two  inches  and  a  half  in  thickness.  The 
prevalent  wei;;ht  in  the  male  \aries  from  ten  to  twelve  otnu'es.  in  the  female  fnun 
eight  to  ten:  its  proportions  to  the  body  l>eing  as  1  to  l(il»  in  males.  1  to  14M  in 
females.  The  heart  continues  increasing;  in  weight,  and  also  in  lenj;th.  breadth, 
and  thickness,  up  to  an  advanced  period  of  life:  this  increase  is  more  marked  in 

nicn  than  in  w.tirM-n. 

Component  Parts. — The  heart  is  subdivided  by  n  longitudinal  muscn!ar  septum 
into  two  lateral  halves,  which  are  named  respectively,  from  their  position,  right  and 
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left;  and  a  timiBYerae  Oonstriction  dividen  each  Lalf  of  the  organ  into  two  cavities, 
the  upper  cavity  on  each  side  being  called  the  (inrtrh\  the  lower  the  vi  ntrii  U'.  The 
right  is  the  veuou^  side  of  the  heart,  receiving  into  its  auricle  the  dark  venous  blood 
from  the  entire  bo<lv  l>v  tlie  superior  and 

•  p  ■  *    'i  •  Fio.  603. 

inrenor  vena  cava  and  coronnrv  sinus.  wv. 

From  the  right  auricle  the  Mood  passes 
into  the  ri^ht  ventricle,  and  from  the 
right  ventricle  through  the  pulmonary 
artery  into  the  lungp.  The  blood,  ai-te- 
rialized  ]>y  its  passage  tliroiigh  the  lnngs. 
is  returne«l  to  the  left  side  of  the  heart 
by  the  pulmonary  veins,  which  open  into 
the  left  auricle;  from  the  left  auricle  th<' 
blood  passes  into  the  left  ventricle,  and 
fmm  the  left  venincle  is  dijitributed  by 
the  aorta  and  its  Bubdivisions  through 
the  entire  body.  This  constitutes  the 
<5irculation  of  the  blood  in  the  adult. 

The  division  of  the  heart  into  four 
cavities  is  indicated  by  grooves  upon  its 
surface.  The  great  transverse  groove 
«»eparating  the  auricles  fnmi  tli<'  ventri- 
cles is  called  the  anru-alu-vtntricuUtr 
wnovo.  It  is  deficient  in  front  from 
being  crossed  by  the  root  of  the  pulmo- 
nary artery,  and  contain^  the  tninks  of 
the  nutrient  vessels  of  the  heart.  The 
auricular  portion  occupies  the  base  of 
the  heart,  and  is  subdivided  into  two 
cavities  by  a  median  septum.     The  two 

ventricles' are  also  separated  into  a  right  '*''"»^'^"{l;iu*of'UM11;l!So*l!S-*''*^ 
and  left  by  two  longitudinal  furrows,  the 

interventriniffir  gnwives,  which  are  situated  one  on  the  antei  ior,  the  other  on  the 
posterior  surface:  tho^c  extend  from  the  ba-c  to  the  ajicx  <A'  the  organ,  the  former 
being  situateil  nearer  tt>  the  left  border  of  the  heart,  and  the  latter  to  the  right.  It 
follows,  therefore,  that  the  right  ventricle  forms  the  greater  portion  of  the  anterior 
surface  of  the  heart,  and  the  left  ventricle  more  of  its  posterior  surfiiee. 

Each  of  these  cavitic^^  should  now  lie  separately  exainiiirrl. 

The  Biffht  Atiricle  is  a  little  larger  than  the  left,  its  wails  somewhat  thinner, 
measuring  about  one  line,  and  its  cavity  is  capable  of  containing  about  two  ounces. 
It  consists  of  two  parts — a  principal  oavi^,  or  stntis  miosus,  and  an  appendix 
auru'}iJ<T. 

The  is  the  large  quadrangular  cavity  placed  between  the  two  venie  caviu; 
its  walls  are  extremely  thin :  it  is  connected  below  with  the  right  ventricle,  and 
internally  with  the  left  auricle,  being  free  in  tlie  rest  of  its  extent. 

The  aj>}u  rn1i.r  nuriruhr.  so  callnl  from  its  fancied  resemblance  to  a  dog's  ear,  is 
a  small  conical  muscular  pouch,  the  margins  of  which  present  a  <lentated  edge.  It 
projects  from  the  sinus  forward  and  to  the  left  mde,  overlapping  the  root  of  the 
aorta. 


ymtawil  tkem^^yk 


To  examine  the  interior  of  the  aariole,  an  incision  Hhould  he  made  along  its  right  border  from 
the  entrance  of  the  ■uperior  vena  rava  to  that  of  the  inferior.  A  second  cot  is  to  be  made  from 
tile  oentre  9lt  tiiis  llrtt  incision  to  the  tip  of  the  auricular  appendix,  and  the  flaps  rdsed. 

The  internal  surface  of  the  right  auricle  is  smooth,  except  in  the  auricle  and 
adjacent  part  of  the  aatttior  wall  of  the  sinus  venoeus,  where  it  is  thrown  into 
parallel  ridges. 
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It  tepnsentB  the  folWttig  parts  for  examinatioii : 


Supoi  ior  vena  cava.  Vahe%  i  ^^^•^'•*'* 

Inferior  vena  cava.  *  \  OwoiMrj. 

Openrng,.  I  Coronary  sin,...  ,j  ■ 

laberculL  Weri. 
RelteiofFcetal  Strueture.<  , 


The  superior  vena  cava  retiiniH  th(»  Mnod  from- the  upj)er  half  of  the  body,  and 
opens  into  the  upper  and  back  part  of  the  auricle,  the  direction  of  its  orifice  bein^ 
downward  and  forward. 

The  in  ferinr  vena  cava,  hirger  than  the  superior,  returns  tlie  blood  from  the 
lon.  r  half  of  the  body,  and  opens  into  the  lowe.st  part  of  the  auricle  near  the 
tuui,  the  direction  of  it,s  orifice  being  upward  ami  inward.  The  direction  of  x 
corrent  of  blood  through  the  superior  vena  cava  would  consequently  be  toward  Uie 
auriculo-ventricular  orifice,  whilst  the  direction  of  the  blood  throuirli  the  inferior 
cava  w(H]]d  }h'  toward  tlu'  auricular  septum.  This  is  the  normal  direction  of  tlie 
two  current?!  in  licial  life. 

'  The  tuherculvm  Loweri  is  a  small  projection  on  the  right  wall  of  the  auricle 

between  the  two  cav:ie.  This  is  most  distinct  in  the  hearts  of  quadrupe<ls:  in  man 
it  is  scarcely  visible.  It  was  supposed  by  Lower  to  direct  the  blood  from  the  supe- 
rior cava  toward  the  auriculo-ventricular  opening. 

The  coronary  simis  opens  into  the  auricle  between  the  inferior  vena  cava  and 
the  auricnlo-ventricidar  opt-ninp;.  It  returns  the  blood  from  the  substrmco  of  the 
heart,  and  is  protected  by  a  semicircular  fohl  of  the  lining  membrane  of  the  auricle, 
the  coronary  valve.  The  sinus  before  entering  the  auricle  is  considerably  dilated — 
nearly  to  the  size  of  the  end  of  the  little  finger.  Its  wall  is  partly  muscular,  and 
at  its  junctiun  with  the  great  coronary  vein  is  somewhat  constricted,  and  furnished 
with  a  valve  consisting  of  two  unecpial  segments. 

'iihv  foramina  Thehexii  are  numerous  minute  apertures,  the  mouths  of  small  veins 
(venee  eordut  mininup),  which  open  on  various  parts  of  the  inner  sur&ce  of  the  auricle. 
Tilt  y  return  the  blood  directly  from  tlir  Tiiu<(  til;ir  ■iubstance  of  the  heart.  Some  i»f 
these  foramina  are  minute  depressions  in  the  walls  of  the  heart,  presenting  a  closed 
extremity. 

The  auneulo-venttieidar  opening  is  the  large  oval  aperture  of  conunnnication 

between  the  auricle  and  the  ventricle  to  be  presently  aescriln  d. 

Tlio  Tlii!tf<frhi'iu  raJve  is  situated  between  the  anterior  rauiLrin  of  the  infcri<ir 
Vena  cava  and  the  auriculo-ventricular  orifice.  It  is  semilunar  in  form,  its  convex 
margin  being  attached  to  the  wall  of  the  vein,  its  concave  margin,  which  is  free, 
terminatinix  in  two  cornua,  of  which  the  left  is  attiiched  to  the  anterior  etljie  of  the 
annulus  ovalis,  the  right  being  lost  on  tliewnll  of  the  auricle.  The  valve  is  fmic  d 
by  a  duplicature  of  the  lining  membrane  of  ilie  auricle  containing  a  few  tuu^cul^ii 
fibres. 

In  the  fiftus  this  valve  is  of  hirge  size,  and  servos  to  dircrt  tlie  blood  iroin  the 
inferior  vena  cava  through  the  foramen  ovale  into  tlu*  left  auricle. 

In  the  adult  it  is  occasionally  persistent,  and  utay  assist  in  preventing  the 
reflux  of  blood  into  the  inferior  vena  cava;  more  commonly  it  is  small,  and  its  free 
ni  ii  Lrin  presents  a  cribriform  or  fiUmentous  appearance;  occaebnally  it  is  altogether 


wanting. 


The  coronarif  vah'f  (valve  of  Thebesius)  is  a  semicircidar  fold  of  the  lining  mem- 
brane of  the  auride  protecting  the  orifice  of  the  coronary  sinus.  It  prevents  the 
regurgitation  of  blood  into  the  sinus  during  the  c«>ntraction  of  the  auricle.  This 
valve  is  occasionally  double. 

The  fo»m  ovali»  is  an  oval  depres^sion  corresjKJuding  to  the  situation  of  the  fora- 
men ovale  in  the  foetus.  It  is  situated  at  the  lower  part  of  the  septum  auricularum, 
above  the  orifice  of  the  inferior  vena  cava. 
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The  atmuluM  ovaHt  is  the  prominent  oval  mar^n  of  the  foramen  ovale.    It  ia 

most  distinct  above  and  at  the  sides;  below  it  is  deficient.  A  small  slit-Iike 
valvular  opening  is  occasionally  found  at  the  upper  margin  of  the  fof*pa  ovalis 
which  leads  upward,  beneath  the  annulus,  into  the  left  auricle,  and  is  the  remains 
of  the  aperture  between  the  two  auricles  in  the  foetus. 

The  muteuH  peeHnati  are  small,  prominent  muscular  columns  which  run  acroea 
the  inner  surface  of  the  appendix  auriculae  and  adjoining  portion  of  the  wall  of  the 
sinus.  They  have  received  the  name  pectmati  from  the  fancied  reeembhince  they 
bear  to  the  teeth  of  a  comb  £Latin, 

The  Eight  Ventriole  is  triangular  in  form  and  extend^  from  the  right  auricle  to 
near  the  apex  of  the  heart.  Its  anterior  or  upper  surface  is  roundea  and  convex 
and  fonns  the  larger  part  of  the  front  of  the  heart.  lx»  posterior  or  under  sui-face 
is  flattened,  rests  upon  the  Diaphragm,  and  forms  only  a  small  part  of  the  back  of 
the  heart.  Its  inner  wall  is  formed  b^  the  partition  between  the  two  ventricles,  the 
septum  ventrieulmrum,  the  surface  of  wbkb  is  convex  and  bulges  into  the  cavitj  of 
the  right  ventricle.  Its  upper  and  inner  angle  is  prolonged  into  a  conical  pouch, 
the  infimdihulum  or  comts  arterio^uH,  from  which  the  pnliiKiiiiH  v  artery  arises. 
The  walls  of  the  right  ventricle  are  thinner  than  those  of  the  h  it.  the  proportion 
between  them  being  as  1  to  3.  The  wall  is  thickest  at  the  base,  and  gradually 
becomes  thinner  toward  the  apex.  The  cavity,  which  equals  that  of  diie  left  ven* 
tticle,  is  capable  of  containing  about  three  fluidounces.' 

To  examine  the  interior  an  ineMon  should  I)e  made  a  little  to  the  right  of  the  anterior  ven- 
tricular groove  from  the  pulmonary  artery  to  the  apex  of  the  heart,  and  should  be  carrietl  up 
from  titenee  alone  the  right  Iwrder  of  the  ventricle  as  far     the  auriculo-ventricular  opening. 

The  foUuwing  parts  present  themselves  for  examination : 

tfptn  ng  .  <  ^jj^  pulmonary  artery. 

Valve»      }  Tricuspid. 

And  a  muscular  and  tendinous  apparatus  connected  with  the  tricuspid  valve: 
ColnmnsB  camese.  Chordae  tNidinen. 

The  mtrieulo^venfrieular  ortfiee  is  the  large  oval  ap^ure  of  communication 

between  the  auricle  and  ventricle.  It  is  situated  at  the  base  of  the  ventricle  near 
the  right  border  of  the  heart,  iirul  corresponds  to  the  ccntro  of  the  sternum  between 
the  fourth  costiil  cartilages.  The  opi  ning  is  about  an  inch  in  diametor.*  oval  from 
side  to  side,  surrounded  by  a  fibrous  ring  covered  by  the  lining  meuibiane  of  the 
heart,  and  rather  larger  than  the  corresponding  aperture  on  the  left  side,  being 
sufficiently  large  to  admit  the  ends  of  four  fingers.  It  is  guarded  by  the  tricuspid 
valve. 

'j'lie  ojieniiuf  cf  the  pulmonary  artery  is  circtdar  in  form  and  situated  at  the  sum- 
uiit  of  the  conus  arteriosus  [the  conical  portion  of  the  cavity  of  each  ventricle  from 
which  the  aorta  and  the  pulmonary  artery  respectively  arise],  close  to  the  septum 
ventriculorum.  It  is  plac«>d  on  the  left  side  of  the  auriculo-ventricular  ojx'tiin;^, 
upon  the  anterior  ii^pcct  of  the  heart,  and  corresjKinds  to  thf'  nrtiriTlation  <>l  the 
third  co-^tal  cartilage  of  the  left  side  with  the  sternum.  Its  onticc  is  guarded  by 
the  puhnuiiai y  semilunar  valves. 

The  tricu.ynd  valve  consists  of  three  segments  of  a  triangular  or  trapesoidal 

*  Morrant  Baker  says  that.  "  ta^inff  the  means  «»t  various  estimates,  it  may  ho  inferred  that  each 
veotri'  Ic  i-  ahlt!  to  itinlain  four  to  n\x  uuiu-es  ul  IiUkwI  "  i  Kirko's  I'liu-tiniinn/,  lOth  etlition,  j>.  loO). 

*  In  tliL"  PfUholoijici^l  Tnth.^nctiiitt.",  vol.  vi.  p.  111*.  I >r.  IVjiokIc  lia^  givtn  nune  tarefiil  ri>>t'arrhe« 
upon  ihe  weijrht  ond  dimensions  of  the  heart  in  health  and  diwane.  He  stattft,  as  the  ronnll  ot  Ids 
iDve»tigationH,  that  in  the  heallby  adull  heart  the  right  auriculo-ventj  icidar  aperture  has  a  mean 
circanifereni'e  of  54.4  Hneti,  OF  4||  inches;  the  left  uurindo-ventricular  a}H>rtnre  a  metin  circnmfer- 
cnre  of  H.'^  lines,  or  3)jj  inches;  the  judnionic  oritict-  of  10  lines,  or  itn  lu  -^:  ntid  tli.  imrtir  ori- 
lii-e  of  35.5  line*,  or  3;^^^  imhea;  but  the  dinioiisionii  of  tiie  orifici-s  varie<i  ]L;«"eaily  in  (iitierenl  cashes, 
the  auriculo-TentricttUir  aperture  having  a  range  of  from  45  to  00  lineit,  and  the  oiheis  in  the  some 
proportion. 
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Bhspe  furuiod  by  a  duplicature  of  the  lining  luembrunu  of  the  heart,  strengthencMl 
bj  a  layer  of  fitiroas  tissue,  and  containing,  according  to  KUraohner  and  Senac. 
mnscuhir  fibres.    Thettc  sepnentM  are  connected  hv  their  bases  to  the  anriculo- 

ventricular  orifice  ninl  hy  their  sides  with  one  niiotlier.  sn  as  to  fonn  a  oontinuons 
annular  membrane  which  it)  attached  round  the  margin  of  the  auriculu-veutricular 
ofx  ning,  their  free  mar^ns  and  ventricalar  surfkces  anoHinff  attachment  to  a  num- 
ber of  deliciitc  tendinous  cords,  the  chonht>  tendineir.  The  largest  and  most  moTa» 
ble  sefjinent  is  placed  toward  the  left  side  of  the  auriculo-ventricular  opening:,  inter- 
posed between  that  opening  and  the  pulmonary  artery.  Another  segment  corre- 
sponds to  the  front  the  ven^cle,  and  a  third  to  its  posterior  wall.  The  centnd 
part  of  each  segment  is  thick  and  strong;  the  lateral  margins  are  thin  and  indented. 
The  chordse  tendiiie;v  are  eoniieeted  with  the  ailjaeent  iitai  Lriris  of  the  prinripjil  seg- 
inentji  of  the  valve,  and  are  further  attached  to  each  segment  in  the  following  man- 
ner :  1.  Three  or  four  reach  the  attached  margin  of  each  s^ment,  where  ther  are 
continaoQS  with  the  auricu1c»-ventrioular  tendinous  ring.  2.  Others,  four  to  six  in 
niiiiiber,  are  attached  to  the  central  thickened  part  of  eacli  sejrniont.  8.  The  most 
numerous  and  liuest  are  connected  with  the  marginal  portion  of  each  segment. 

The  eohmna  earnece  are  the  rounded  muscular  columns  which  project  fron 
nearly  the  whole  of  the  inner  surface  of  the  ventricle,  excepting  near  the  opening 
of  tlie  jmlmonarv  artery,  where  the  wall  ])eeonies  smooth.  Thoy  may  be  clasj^ified. 
according  to  their  mode  of  connection  with  the  ventricle,  into  three  sets:  The  tin^t 
set  merely  form  prominent  tid^  on  the  inner  surface  of  the  ventride,  being 

attached  by  their  entire  length  on  one 
side  as  well  as  by  tlieir  extre!iiitie> ;  the 
second  set  are  attached  by  their  tv^o  ex- 
tremities, but  are  free  in  the  rest  of  their 
extent ;  whilst  the  third  set  (muteuK pa- 
jjilinrcx),  tliree  <ir  four  in  number,  are 
attached  by  one  extremity  to  the  wall  i»f 
the  heart,  the  op(>osite  extremity  giving 
attachment  to  the  chorda  tendmect.  The 
tricuspid  valve  is  situated  behind  the  mid- 
dle of  the  sternum,  about  the  levd  of  the 
fourth  costal  cartilage. 

The  HrmiJuuar  valvet*.  three  in  nun'^ 
ber,'  guard  the  orifice  of  the  pulmonary 
artery.  They  consist  of  three  semicircu- 
lar fdds,  two  anterior  (right  and  left)  and 
one  pojstorior,  formed  by  a  duplicature  of 
the  lining  membrane.  strengtlicTicd  hy  (il  - 
rous  tissue.  They  are  attached  by  thctr 
convex  margins  to  the  wall  of  the  arterr, 
at  its  junction  with  the  veiitricl«>,  t£e 
straight  border  beini:  free  ami  direeted 
upward  in  the  cour:e  of  the  V4;.s>^'l,  agaiu»t 
tnesidesof  which  the  valve-flaps  are  preM> 
ed  during  the  passage  of  the  blood  along 
the  artery.  The  free  margin  of  each  i* 
somewhat  thicker  than  the  rest  of  the 
valve,  is  strengthened  by  a  bundle  of 
tendinous  fibres,  and  presents  at  \\»  mid- 
dle :i  -jniall  projectiii;!  tliicken«Hl  nrnlule, 
called  corpu*  ArantH.^    From  thi.s  nodule  tendinous  fibres  radiate  through  the  valve 

'  The  jmlnioiiarv  Hcrniliinnr  valves  linvc  U-*!!  fmind  to  he  two  in  ntinitier.  inKt(>a<t  of  i!ir«H>  !>. 
Hand  of  St  Pan).  Minn.,  in  llio  .VnW// -">•'•  i  n  Mr-l  ivi'l  Sui-'i.  Journ..  .Inlv,  ISTTVi:  .tii.J  ihc  i.inir 
Vuri'  tv  i,  iiinrc  fn-iiiu-nily  notiix-il  in  llic  M'Miiliin:ir  vmIvo-h. 

'  lu  I'uriuvr  editionit,  un  well  an  in  oilier  textbuuks  on  aoatomjr,  theee  little  nodules  bare  been 


The  Left  Auricle  and  Vetitrtple  laid  open,  the  poeterior 
valla  of  boUi  beios  removed. 
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to  ita  nttnched  iii:ir|:in,  and  thrfio  fihrcs  form  n  rnnstitiient  pnrt  of  its  substance 
tbrougbuut  it«  whole  extent,  exceptius  two  narrow  iunated  portiomi  placed  on  either 
side  of  the  nodide  immcdintelj  Mbiira  the  free  margin :  here  the  valve  is  thin  and 
formed  merely  hy  the  lining  membrane.  During  the  pa.^isngc  of  tlir  Mood  along  (be 
pulmonary  artery  the<»c  vnlvci*  nrv  pressed  against  tlic  sides  of  the  cylinder,  and  the 
course  of  tiie  blood  along  the  tube  i»  uninterrupted ;  but  during  the  ventricular  dia^ 
tole»  irhcn  the  current  of  blood  along  the  pulmonary  artery  ia  checked  and  partly 
thrown  ba<'k  by  its  elastic  walls.  th<>«e  valves  become  immediately  expanded  and 
effertiiJilly  close  the  entninco  of  the  tiiltc.  When  the  valves  are  cl.iscd  the  liinate<l 
portions  of  each  are  brought  into  contact  with  one  another  by  their  opposed  surfaces, 
the  three  corpora  Arantii  filling  up  the  small  triangalar  apace  that  would  be  ocher> 
wiae  left  by  the  approximation  of  the  three  Bemilunar  yalvea. 

Betw<'r!t  tilt'  seiiiilmiar  valves!  nnd  the  cnmtnenceraent  of  the  piilmonnrv  nrtery 
are  three  |>ouchcs  or  dilatations,  one  behind  each  valve.  These  are  the  pulmonary 
ainoflee  {nnuBet  of  Val9ahfa\.  Similar  sinuses  exist  betireen  the  semilunar  valves 
and  the  commencement  of  the  aortu  ;  they  are  larger  than  the  piiltiinnary  ainuses. 
The  Mood  in  its  rejrurgitation  toward  the  heart  finds  its  way  into  tliesc  sintifcs.  and 
so  shuts  down  the  valve>flaps.  The  pulmonary  valves  are  situated  behind  the  jujio> 
tion  of  the  left  third  costal  cartilage  with  the  ttemum. 

The  Left  Auricle  is  rather  smaller  than  the  right;  its  Walls  thicker,  measuring 
about,  one  line  and  a  half :  it  consists,  like  the  right,  of  two  parts,  a  principal  cavity 
or  ainua  and  an  appendix  aurkuUe, 

The  stnte*  is  cuboidal  in  form,  and  concealed  in  front  by  the  pulmonary  arteiy 
and  aorta :  internally  it  is  separated  from  the  right  auricle  by  the  septum  aurieuli^ 
mm ;  behind  it  receives  on  each  side  the  pulmonary  veins,  being  free  in  the  rest  of 
its  extent. 

The  appendix  maiadcB  is  somewhat  constricted  at  its  junction  witii  the  auricle; 
it  is  longer,  narrower,  and  more  curved  than  that  of  the  right  side,  and  its  maigins 

more  deeply  indented,  prefjentin^  n  kind  of  foliated  appearance.  Ita  direction  is  for- 
ward and  toward  the  right  j*ide,  overlapping  the  root  of  the  pulmonary  artery. 

In  order  to  examine  ita  interior  a  horizontal  incinion  nhould  be  made  along  the  attarlicd 
border  of  the  auricle  to  the  ventricle,  and  from  the  nuddlc  of  thi»  a  second  inciaion  should  be 
Canied  upward. 

The  following  parts  then  present  themsdves  for  examination: 

The  openings  of  the  lour  pulmonary  veins. 
Auriculo-ventricular  opening. 
Musculi  pectinati. 

The  pulmonary  v€in»,  four  in  number,  open,  two  into  the  right  and  two  into  the 
left  side  of  the  rniricle.  The  two  left  veins  frequently  terminate  by  a  common  Open- 
ing.   They  are  not  provided  with  valves. 

The  auneul<M)entrteular  opening  is  the  large  oval  aperture  of  communication 
between  the  aaride  nnd  \entricle.  It  is  rather  smaller  than  the  corresponding 
openin^r  f>n  the  opposite  side.    fSee  note  '2.  p.  POH.) 

The  inmm It  pectinati  are  fewer  in  number  and  smaller  than  on  the  right  side; 
they  are  confined  to  the  inner  i^urface  of  the  appendix. 

On  the  inner  surface  of  the  septum  uuricularnm  may  be  seen  a  Iunated  impres- 
sion, bounded  below  by  a  ereseentic  ridge,  the  concavity  of  w  liich  is  turned  upward. 
The  depression  is  just  above  the  fossa  ovalis  in  the  right  auricle. 

described  as  fifiro  rnrtilajjinons  in  Rtnirtiire.  ,\t  niv  rroii.st.  Mr.  CroiiuT  I.nnmsfcr,  deninnutrator 
of  |»hy»iolopy  nt  m.  (ieorge's  Hospital,  has  invesliyalcd  ih'in  gi)Jiif<l.  iitul  refkftrls  iluit  the  ''curiiora 
Artiiitii "  iipin'jir  III  c'<in>ist  <,(  ImixiU's  <<{  itiitrlm'inff  r«<niiective-ti(«!ii  lil  r<>8  with  linincli<-i  i  .iimec- 
tiTe-tiesue  oelb  and  B«»n»e  few  eUxtic  fibres.  OcrMirnally  a  ronnd«l  t-ell,  with  indiMinn  faj*iilc, 
rawmbling  a  cartUsKe^Mll.  wan  M«n,  IhU  tbcrawere  not  inony  of  thetn.  At  tlie  free  eii^jc  «f  (he 
corpus  the  atrocture  is  denaer,  there  liHng  a  ]iii|:»r  pmnortinti  of  iilim  In  relts  than  in  the  central 
portion.  He  thialn  the  itnKlara  of  the  ooxpui  nhottla  be  put  down  w  fibr(Mt%  and  not  flbio-carti- 
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The  Left  Yeutricle  iou^er  and  more  coaical  in  shape  than  the  right  ventricle. 
It  forms  a  small  part  of  the  left  side  of  the  anterior  snr&oe  of  the  heart  and  a  oon- 
siderable  part  of  it8  posterior  surface.  It  al^  forma  the  apex  of  the  heart  by  its 
projection  bt  vond  rlit-  rijrlit  veritricle.  Its  walls  are  much  thicker  than  those  of  the 
right  side,  the  proportion  being  vis  8  to  I.  Ihey  are  alao  thickest  in  the  broadest 
part  ni  die  T^tricle,  becoming  gradually  thmner  toward  the  ba8e«  and  also  toward 
the  apex*  whidi  is  the  thinnest  part. 

Its  tntvity  »hould  be  op*>i>>  1  by  tnakiitj;  an  tncMioa  thnnigh  its  antenor  wall  along  the  l«ft 
8i<)<>  of  tli'^  v(  iih  i.  iilar  soptiiiii,  and  carrying  it  round  the  apex  and  along  its  poetmor  sar&oe  ta 

the  uuricuiivvontricular  up«uiug. 

The  following  part.4  present  theniiwlves  for  examination: 

 .         f  Anriculo-ventricuhu*.  rr-f       ^  Mitral. 

Openmgs.  |  ^^^^^^  Valves, 

Cbordfe  tendinete.  Columnte  camete. 

The  auricul'j-ventricular  opening  is  placed  below  and  to  the  lefl  of  the  aortic 
orifice^  in  the  third  intercostal  space  to  the  left  of  the  sternum.  It  is  a  little  smaller 
than  the  corresponding  aperture  of  the  opposite  side,  and,  like  it,  is  brcmder  in  the 
tninsvfrse  than  in  the  si ntero-posterior  diameter.  It  is  siirronntletl  by  a  dense  fihintj-j 
rinj'  covered  by  the  lining  membrane  of  the  heart  and  guarded  by  the  mitral  valve. 

The  aortic* ope niuij  is  a  small  eirenlar  aperture  in  front  and  to  the  right  side  of 
the  auriculo-vcntricular,  from  which  it  is  separated  by  one  of  the  segments  of  the 
mitral  valve.  Its  orifice  in  jruanled  hy  the  fsemihinar  vrtlve**.  Itn  position  corre- 
sponds to  the  left  half  of  the  sternum  on  a  line  with  the  lower  border  of  the  third 
oostal  cartilage. 

The  mitral  valve  is  attached  to  the  circumference  of  the  auriculo-ventricular  «.r  i- 
fice  in  rlie  same  way  that  the  tricuspid  valve  is  on  the  opposite  side.  It  is  fonue  l  i  v 
a  duphcature  of  the  lining  membrane,  strengthened  bv  hbrous  tissue,  and  contains  a 
few  muscular  fibres.  It  is  larger  in  sise,  thicker,  and  altogether  stronger  than  the 
tricus|)id.  and  consists  of  two  segments  of  unequal  size.  The  larger  segment  \$ 
placed  in  front,  between  the  auriculo-ventricular  and  aortic  orifices,  and  is  sjiid  to 
prevent  the  tilling  of  the  aorta  during  the  distension  of  the  ventricle.  Two  smaller 
segments  are  usually  found  at  the  angle  of  junction  of  the  larger.  The  nutnl 
valve-flaps  are  furnished  with  chordie  tendineie,  the  mode  of  attachment  of  which 
is  precisely  siniihir  to  tlirit  of  tbn^e  on  the  riirlit  side,  bur  they  are  thicker.  strotipT. 
and  less  numerous.  Tlic  mitral  valve  lies  in  the  third  intercostal  space,  about  an 
inch  from  the  left  border  of  the  sternum. 

The  si  wifitnar  valves  surround  the  orifice  of  the  aorta:  two  are  po.sterior  (right 
and  left)  and  one  anterior:  they  are  similar  in  structure  and  in  their  mmle  of 
attachment  to  those  of  the  pulmonary  artery.  They  are,  however,  larger,  thicker, 
and  stronger  than  those  of  the  right  side;  the  lunulie  are  more  distinct,  and  the 
corpora  Arantii  larger  and  more  prominent,  Between  each  valve  and  the  cylinder 
of  the  aorta  is  a  deep  dep!-e<-'iMn.  the  fff'tntn  aorfiri  (s'lwusea  of  Valsalva) :  tbi-y  are 
larger  than  those  at  the  rout  oi  the  pulmonary  artery.  The  aortic  valves  lie  bt4iiud 
the  Ipft  border  of  the  fltemnm.  dose  to  the  lower  margin  of  the  third  costal  cartilage. 

[1  r  til  ■  |»  >-i  i  >ii~  .>r  ilu-  valves,  and  the  best  places  in  which  to  atuwult  them, 
see  iiolden',-  /.•mJumr/.s.  ij  43.] 

The  columu'V  earnvif  admit  of  a  subdivision  nito  ilirt*e  sets,  like  those  upon  the 
right  side,  but  they  are  smaller,  more  nnmerou<<.  and  present  a  dense  interlacement, 
especially  at  the  apex  and  upon  the  posterior  ^^  ■^\\.  Those  attached  by  one  extremitj 
onlv,  the  inii»>^>iU  paplllaf  x  nv  t^**  in  number,  beini;  conntM-rcfl  «>ne  to  tlu^  rirjt»'rior. 
the  other  to  the  posterior  wall  ;  they  are  «d' large  size,  and  terminate  by  true  njundtd 
extremities  from  which  the  chordiv  t«>ndineie  ariw. 

The  endocardium  is  a  thin  mbrane  which  lines  the  internal  fmrfiKe  of  the 
heart;  it  assists  in  fonnini:  the  v:il\i  -  by  it-  ivduplieations,  and  is  eontiniions  with 
the  lining  membrane  of  the  great  blood- ve.vsvU.    It  is  a  i^mooth,  traudparent  meui> 
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bnwu'.  i^ivincr  to  rho  inner  surface  of  the  Ih-mit  its  rrlisteninn  appearance.  It  is  more 
opaaiiv  on  tbe  leit  than  ou  the  right  side  of  the  heart,  thicker  in  the  auricles  than 
in  tne  ventricles,  and  thickest  in  th«  left  attride.  It  is  tbin  on  the  nutteoli  pec^i- 
iiati  and  on  the  eolumnffi  cameie,  hut  tliickw  on  the  smooth  part  of  the  annealar 
and  ventri«  iil;ir  avails  niirl  nn  tlio  tijis  of  the  nm»culi  papillinvs. 

Structure. — The  heart  consists  of  luuiicular  fibres  and  of  hbrou;^  rings  which 
serve  for  thdr  attachment. 

The  fibnmt  r»m/«  i*urround  the  auriculo-ventricular  and  arterial  orifices :  they 
are  stronger  ujx)n  the  left  than  on  the  ri«rht  side  of  the  heart.  Tin-  autirulo  vt-n- 
triculiir  riug»  iM:rve  fur  the  uttaehuieut  of  the  muscular  fibres  of  the  auricles  and 
vwtrides,  and  also  for  the  mitral  and  tricu^d  valves;  the  ring  on  the  left  side 
18  eloselj  connected  by  it.s  right  margin  with  the  aortic  arterial  ring.  Between 
these  and  the  ritrht  atirieiilo-ventricular  rin*;  is  a  mass  (if  fihroiis  tissue,  and,  in  some 
of  the  larger  animals,  a.s  the  ox  and  elephant,  a  nodule  of  hone. 

The  fibrous  rings  surrounding  the  arterial  orifices  serve  for  the  attachment  of  the 
great  vessels  and  .semilunar  valves.  Each  ring  receives  by  its  ventricular  margin 
the  attachment  of  the  niii«enlMr  filires  of  the  ventricles;  its  opposite  Tnarprin  presents 
three  deep  seniicircular  notches,  within  which  the  middle  coat  of  tlie  artery  (which 
presets  three  convex  semicircular  segments)  is  firmly  fixed,  the  attadiment  of  the 
arterv  to  its  fibrous  ring  being  strengthened  by  the  tliin  cellular  coat  and  serous 
membrane  externally  and  by  the  i  iidocardium  within.  It  is  opposite  the  margins 
of  these  semicircular  notches,  in  the  arterial  rings,  that  the  endocardium,  by  its 
reduplicaticm,  forms  the  semilunar  valves,  the  fibrotis  structure  of  the  ring  being 
continued  into  each  of  the  segments  of  the  valve  at  this  part.  Tiie  middle  coat  of 
tfrc  artery  in  thi.s  situation  is  ttiio,  and  the  sides  of  the  vessel  are  dilated  to  form  the 
sinuses  uf  Valsalva. 

The  mtueular  ttrwture  of  the  heart  consists  of  bands  of  fibres  whidi  present 
an  exceedingly  intricate  interlacement.  They  are  of  a  deep-red  color  and  marked 
•     with  transverse  stri;e  (p.  ♦)G). 

The  muscular  fibres  of  the  heart  admit  of  a  subdivision  into  two  kinds — those 
of  the  auricles  and  those  of  the  ventricles,  which  are  quite  independent  of  one 
another. 

Flhrtft  of  thf  Aurich'*. — Tliese  are  ili<jinM '1  in  two  layers — a  superficial  layer 
cuuimon  to  both  cavities,  and  a  deep  layer  proper  to  each.  The  tsupcrjictal  Jibre» 
arc  more  distinct  on  the  anterior  surfiioe  of  the  auricles,  across  the  rases  of  which 
they  run  in  a  transverse  direction,  forming  a  thin  but  incomplete  layer.  Some  of 
Xhese  fibres  |»as<  into  tlic  sej»tTnn  atn  iculurum.  The  internal  or  deep  Jibreti  proper  to 
each  auricle  consist  of  two  sets,  looped  and  annular  fibres.  The  looped  Jibnn  pass 
opward  over  each  auricle,  being  attached  b^  two  extremities  to  the  correspontling 
auriculo-ventricular  rings  in  front  and  hehmd.  The  annular  fibren  surround  the 
whfil*'  extent  of  tlw'  apppn<lic«»s  auricnlanim,  and  are  contimii  il  ii[mui  iIh  walls  of 
the  venx  cavie  and  coronary  sinus  ou  the  right  side,  and  upon  the  pulmonary  veins 
on  the  left  side  at  their  connection  with  the  heart.  In  the  appcndiofs  they  inter- 
lace with  the  longitudinal  fibres. 

Tlie  fihrt'H  ft'  fif  riufrirh'tf  are  arnmiretl  in  nnmfrnus  lavers.  of  which  Petti<rre\v' 

•  •  •  O 

describes  seven,  i^tlicr  anatomists  have  regarded  them  difl'erently,  and  indeed  there 
must  be  some  uncertainty  on  the  subject,  for  the  layers  are  not  independent  of  each 
other,  but  their  fil>re«  are  interlaced  to  a  considerable  extent.  And  it  has  been 
observed  that  j»,s  I't  tiiLTcw's  observations  were  made  chieflv  on  tl.c  li(ai  t>  (if  th<* 
lower  animals,  they  may  not  apply  exactly  to  man.  Yet  as  his  description  hii>  I  « <  n 
received  by  some  of  the  hent  anatomists  and  is  supported  by  a  larj^  series  of  prep- 
amtions,  it  sCK-ms  ))est  to  adopt  it. 

The  trenf-ni!  rr-iih  of  tliese  investiiraf irms  may  be  very  brieflv  stated  a-  follows: 
In  the  left  ventricle  the  fibres  of  the  first  or  most  external  layer  are  contiiuu)US  w  ith 
those  of  the  seventh  or  most  internal,  those  of  the  second  with  the  sixth,  and  those 
of  the  third  with  the  fifth,  while  the  fourth  or  central  layer  appears  to  be  single. 

>  PkiL  ZVoML.  1864. 
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The  {general  direction-  of  the  fibres  of  the  external  layer  is  nearly  vertical,  hot 
inclining  somewhat  from  the  left  to  right  a»  they  run  downward ;  the  <lirecttoil  of 
the  fibres  of  the  internal  layer  is  just  the  rrvcrsf.  marly  vt-rtical,  hut  running 
upward  from  left  to  right ;  those  of  the  second  layer  run  more  obliquely  downwani 
from  left  to  ri^ht,  and  tha^e  of  the  sixth  with  a  corresponding  ooliquity  in  the 
reversed  direction.  The  obliquity  of  the  fibres  of  the  third  layer  is  greater;  in 
fai  t.  tlu'V  approach  the  horizontal,  a>  'In  th()<o  of  the  fifth  in  the  revprsfd  <lin»ctii>ii. 
while  J  he  fibres  of  the  fourth  layer  run  pretty  nearly  horizontal.  The  thickness  of 
the  layers  increases  from  without  inward,  80  that  the  fourth  layer,  which  is  the  mid- 
dle in'or  lci  of  sequence,  lies  nearer  the  outer  than  the  inner  anrface  of  the  ventric- 
ulrir  wall.  The  fi!>rt  s  of  tlu»  rxtcrnnl  or  superficial  layer  arise,  as  n  nilf.  from  the 
auriculo-ventricular  rings  and  from  the  fibrous  riii^  surrounding  the  aorta,  but  a 
few  of  them  are  continued  beneath  the  ring.-*  into  the  oolumuse  camene.'  They 
curve  round  at  the  apex  in  A  apirat,  which  forms  the  whorl  or  vortex.  tli(  »e  from  the 
anterior  surface  of  tho  heart  curving  roiitid  to  enter  the  apex  pnstcriorly,  an<l  rZ-v 
I'l'fHd.  From  the  apex  they  are  traced  up  into  the  .seventh  layer,  which  is  much 
thicker,  and  from  which  the  musculi  papillarcA  and  colnrante  camese  are  chiefly 
formed.  The  apex  of  the  heart  is  made  up  exclusively  of  the  fibres  of  this  fir^t 
Inver  for  first  and  seventh),  so  that  when  it  is  removed  the  ventricle  is  niiencil.  And 
the  successive  layers  terminate  farther  an<l  farther  from  the  ajx'x — an  arrangement, 
which  has  led  to  their  fibres  being  described  as  shorter :  which  Pettigrew  doahtj*, 
attributing  the  shortness  of  the  lavers  to  the  different  dirtn  tion  of  the  fibres,  not  to 
anv  difference  in  l<Mi<^'th  in  the  idnal  fibres.  Siix'e  tlie  deeper  layers  fin  nut 
descend  to  the  apex,  this  is  the  thinnest  part  of  the  ventricle,  measuring  onlv  one- 
eighth  of  an  inch  in  thickness  even  in  the  heart  of  an  ox. 

The  Bhrea  of  the  deeper  layers  are  not  connected  with  the  auriculo-ventricular 
rings,  but  pass  Itelow  them,  each  laver  terminating  a  little  below  the  more  su|x*rfici:d 
layer  which  wraps  round  it,  though  the  difference  in  this  respect  is  not  so  great  as  io 
their  depth  toward  the  apox. 

Thenhres  of  the  first  layer  pass  across  the  8e]»rnn)  from  one  ventricle  to  the  other 
— an  arrangement  particularly  well  %ri'n  nr  the  hack  of  the  In  art,  where  there  is  a  .><'t 
of  transverse  fibres  described  by  Pettigrew  as  the  "hinge-like  fibres"  of  the  Imrk 
of  the  heart;  and  the  three  subjacent  layers  also  take  part  in  the  formation  of  both 
ventricles;  but  when  the  fourth  layer  is  reniove<l  the  two  ventricles  are  entirelv 
severed  from  each  other  posteriorly.  The  septum  is  formed  of  the  fibres  of  bulb 
ventricles  applied  to  each  other. 

The  general  arrangement  of  the  fibres  of  the  right  ventricle  is  the  same  a»  that 
of  the  left,  but  the  external  fibres  do  not  pass  in  to  be  continuous  with  the  internal 
at  a  single  point — the  ajx'x — but  all  along  the  anterior  coronar}'  jrnnve.  Its  fibres 
are  more  delicate  than  those  of  the  left,  and  it  is  regarded  by  iVttigrew  as  foniied 
out  of  the  left  ventricle  by  a  kind  of  reflection  inward  ol'the  wall  of  the  single  cav- 
ity of  which  the  ventricles  consist  at  one  period  of  fcet.ol  life.  (See  p.  1 24.)  He  points 
out  that  the  heart  at  that  period  may  be  supposed  to  be  represented  by  an  o\H}U  tube 
fonued  of  spiral  Hbres.  If,  now,  a  portion  of  this  tube  or  cylinder  were  piLsh«?«i 
down  to  meet  the  opposite  wall,  to  which  the  fibres  of  the  reflectetl  portion  ailbere 
and  with  which  they  coaletwe,  there  would  be  formed  an  offset  from  the  ri>mnioii 
Ventricular  cavity,  fonned  partly  of  comm'^n  aii  l  partly  of  spec  ial  fibres.  a<  i*  the 
case  in  the  heart.  At  this  early  period  the  outer  layei"s  are  not  formed  and  tin' 
apex  is  still  unclosed.  Their  formation  closes  in  the  apex  and  completes  the  wtiUs 
of  the  ventricles.  If  this  is  the  case,  the  septmn  roust  be  fonne  l  of  tw<i  elements 
or  sets  of  filire-  —one  j»roper  to  the  oriL:ihaI  <iii_'b'  ventricle,  and  therefore  in  after- 
lil'e  proper  to  the  left  ventricle;  the  other  set  formed  from  the  reflected!  or  riHluplt* 
cated  fibres  which  now  form  the  right  ventricle.*  To  tlu»se  of  eotirse  the  fibres  which 

*  "  It  u  a  great  mbtake  lo  imuine  that  all  tbe  fibmof  th«  ventridci  ante  frum  tha  aarico}»> 
vantricnlar  tendimias  rin^.  the  hft  beinir  that,  with  the  exeeptioD  of  tfaa  flhrat  of  the  fint  and 

Kvent!i  l:i\i  r~.  till  V  ;ir<-  !  ■  ntiiiiu-iw  I'lm-iitli  tliom."  —  PvtUfir^w,  op.  rit.,  p.  4'i'>.  n  .r--. 

'  If  the  general  idea  ol  thi»  is  nui  ai  uncv  obvioua,  it  will  bauiMue  so  by  taking  a  nill  uf  paper. 
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cross  over  from  one  ventricle  to  the  other  nay  be  added.   Pettigrew  reffards  the 

jiortion  of  the  s^ptnin  which  belongs  to  the  UTt  ventricle  as  twice  that  whicL  beh)ngs 
to  the  riirht  {For  many  interesting  partinihtrs  with  regard  to  tlie  arranirt  im  nf  of 
the  fibre?*  and  the  shape  of  the  cavities  the  reader  must  be  referred  to  the  original 
paper.) 

Vessels  ,\xn  Xervk>. — The  arteries  snpplyingthe  heart  are  theleftor  anterior 
and  right  or  posterior  coronary  (p,  507). 

The  veins  accomjMiny  the  arteries,  and  terminate  in  the  right  auricle.  Thev  are 
the  great  cardiac  vein,  the  anterior,  middle,  and  posterior  cardiac  veins,  ancl  the 
veua^  cordis  minima?  [rciue  Thehe»ii)  (pp.  030.  <>37 ). 

The  htmph(ttif»  tcriniiiHte  in  the  thoracic  niid  ri^ht  lymphatic  ducts. 

The  nert^eg  are  deri\  e<i  from  the  cardiac  plexuses,  which  are  formed  partly  from 
the  cranial  nerves  and  partly  from  the  sympathetic.  They  are  freely  distributed 
both  on  the  surface  and  in  the  substance  of  the  heart,  the  separate  filaments  bdng 
furnished  with  small  ganglia.^ 

PECUUARmES  IN  THE  VaSCULAR  SySTEM  OF  THE  PCETDS. 

Thp  chief  peculiarities  in  the  Heart  of  the  f(i*tu8  are  the  (lir«  <'t  cnmrnnnication 
between  the  two  auricles  through  the  foramen  ovale  and  the  large  size  of  tho 
Eustachian  valve.  There  are  also  several  minor  peculiarities.  Thus,  the  position 
of  the  heart  is  vertical  until  the  fourth  month,  when  it  commences  to  assume  an 
obliquf'  direction.  Its  size  is  also  very  considerable  as  compared  with  the  Kmly, 
the  proportion  at  the  second  month  being  1  to  50,  at  birth  it  is  as  1  to  120,  whilst 
in  the  adult  the  average  is  about  1  to  160.  At  an  early  period  of  foetal  life  the 
auricular  portion  of  the  heart  is  larger  than  the  ventricidar,  the  right  auricle  being 
more  cnpiicions  thrui  flie  left;  hut  toward  hii-th  the  ventricular  portion  becomes  the 
larger.  The  thickness  of  both  ventricles  Ls  at  first  about  e<|ual,  but  toward  birth 
the  left  becomes  much  the  thicker  of  the  two. 

The  foramen  ovale  is  situated  at  the  lower  and  back  part  of  the  septum  aaiieu- 
larmn.  fomiing  a  conimunicntinn  between  the  auricles.  It  rpinnin!'  as  a  free  oval 
o]>ening  from  the  time  of  tlie  formation  of  the  auricular  se]>tum  (about  the  eighth 
week)  until  the  middle  period  of  foetal  life.  About  this  period  a  fold  grows  up 
from  the  posterior  wall  of  the  auricle  to  the  left  of  the  foramen  ovale,  and  advances 
r»vor  the  opening,  so  as  to  form  a  sort  of  valve,  which  allows  the  blood  to  pass  only 
from  the  right  to  the  left  auricle,  and  not  in  the  opposite  direction. 

The  Eustachian  valve  is  developed  from  the  anterior  border  of  the  inferior  vena 
cava  at  its  entrance  into  the  auricle.  It  is  directed  u])ward  on  the  leil  side  of  the 
openini5  of  this  vein,  and  serves  to  direct  the  blood  from  the  inferior  vena  cava 
through  the  foramen  ovale  into  the  left  auricle. 

The  peculiarities  in  the  Arterial  System  of  the  foetus  are  the  communication 
between  the  pulnxmary  artery  aii  l  ilocending  part  of  the  arch  of  the  aorta  by 
means  of  the  dtirtns  ortfrtnuti^,  and  the  <'(nnTnnnicrition  1>ctwecu  the  internal  iliac 
arteries  and  the  placenta  by  means  of  the  umlnlical  arteries. 

The  duefua  arterioaut  is  a  short  tube  about  half  an  inch  in  length  at  birth  and 
of  the  diameter  of  a  goose-quill.  In  the  early  condition  it  forms  the  continuation 
of  the  ptdmonary  artery,  and  opon-^  into  the  arch  of  the  aorta  just  below  the  ort;.'iii 
of  the  left  subclavian  artery,  and  so  conducts  the  chief  part  of  the  blood  from  the 
right  ventricle  into  the  descending  aorta.  When  the  branches  of  the  pulmonary 
artery  have  become  larger  relatively  to  the  ductus  arteriosus,  the  latter  is  chiefly 

callinv  nne  nide  nf  it  the  fNwt«rir>r  and  the  other  the  snferior,  and  bending  it  at  the  right  eide  of  Ito 

middle  till  the  !mlerir>r  tonclies  the  posterior  siirfa»"e.  The  larjrer  part  to  the  left  of  the  mid«>le  line 
represetitH  t)»e  Ic-I't  v^'nlricle.  the  smaller  the  riirlil,  and  the  double  fold  in  the  middle  the  septum; 
th»'M  it  the  rpfle<.'te«i  pan^  wln-iv  thev  ti>'ii  li  art-  t^nnnnii-il  tn  li  :iilicr  this  \sill  rf| inx-iit  idi-  inrilt'*- 
cen<x*  ni  the  tscptnni  witli  the  outer  wall,  whereby  the  right  \-entricle  betsniies  a  neparute  Uibe  Irom 
tbe  left.    The  lower  o[H>tiinKtof  theae  two  tubes  are  dneed  in  by  the  growth  of  the  external  layers. 

'  For  full  and  aonirale  deRTiiMione  of  tbe  nerves  and  ganglia  of  the  heart  the  siudent  i«  referred 
to  Dr.  R.  Lee^s  t**?*'*  ^  ^be  wiqect. 
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oonnecte<l  to  the  left  pulmonary  artery,  und  the  fibrous  cord,  which  b  all  that 
remains  of  the  ductus  arterioBUS  in  later  life,  will  be  found  to  be  attached  to  the 

root  of  that  v*js«wl. 

The  umhiUeal  or  kypotjastrie  ttrUrie»  tktwf  from  the  internal  iliai».  Ancending 
along  the  sides  of  the  bl.i  lilrr  to  its  fun  iu-^.  thev  paivs  out  of  the  abdomen  at  the 

Timhilicus,  nrifl  arc  cnnfinui'd  ;il'>it._r  tlic  imibiiical  cord  to  the  pliu-enta.  c'tiliT!;,'  round 
the  umbilical  vein,  ihcy  return  lo  the  placenta  the  blood  which  h-An^  circulated  in 
the  system  of  the  fcetus. 

The  peculiarity  in  the  Venous  Ssrstem  of  the  f«etus  is  the  coinmunication  e.stab- 
lislied  lier\vopii  the  placenta  and  tlu-  liv*  r  mi  l  p  irtal  vein  through  the  umbilical  vein, 
and  with  the  inferior  vena  cava  by  the  dut  ttu  vcnums. 

FO'TAL  CtROl'LATlON. 

The  blood  detfitiued  for  the  nutrition  of  the  i'mtm  h  carried  from  the  placenta  to 
the  foetus  along  the  umbilical  eord  by  the  umbilical  vein.  The  umbilical  vein 
enters  the  abdomen  at  the  umbilicus,  and  ]iasses  upward  along  the  free  manin  <^ 
tlio  snspen«ory  lij;;ninent  of  the  liver  lo  the  umler  surface  of  that  organ,  where  it 
give:?  off  two  o.v  three  brauchcfi  to  the  left  lobe,  one  of  which  is  of  large  siae;  and 
others  to  the  lobus  quadratus  and  lobulus  Spigdii.  At  the  transTorse  Basore  it 
divided  into  two  bniiu  bos:  of  these,  the  larger  is  joined  by  the  portal  vein,  anil 
enters  the  riiilit  lobe;  the  smaller  branch  continues  onward.  un<lcr  the  name  of  the 
ductm  venoitw$y  and  joiu^  the  left  hepatic  vein  at  the  point  of  junction  of  that  ve»- 
ftel  with  the  inferior  vena  cava.  The  blood,  therefore,  which  traverses  the  umbilical 
vein  rca(  lit  -  tlie  inferior  vena  cava  in  three  diflfcreut  ways.  The  greater  qaantitv 
circulates  ilirdu^h  the  liver  with  the  jK>rtal  venous  blood  before  entering  tbr  ven."» 
cava  by  the  hepatic  veiu» ;  i>ome  euterij  the  liver  directly,  and  in  ako  returne<i  tu 
the  inferior  cava  bv  the  hepatic  veins ;  the  smdler  quantity  passes  directly  into 
the  vena  cava  by  the  junction  of  the  ductus  veiidsus  with  the  left  hepatic  veio. 

In  tlif  inf.  ,■'")•  riir,t  the  blood  carried  by  ilic  dut  tii'*  veno.siis  and  hepatic  viins 
becomes  lui.xcd  with  that  I'eturuiug  IVutii  ihe  lower  extremities  and  viscera  of  the 
abdomen.  It  enters  the  right  mtriele^  and,  guided  by  the  Eustadiian  valve,  passfls 
through  the  foramen  ovale  into  the  left  auridf,  where  it  becomes  mixed  with  a 
smull  (|nantity  of  blood  rettirned  frt)m  tlie  Iniiirs  \>\  the  pulmonary  veins.  Vnm 
the  left  auricle  it  patise^  into  the  hf(  centrick,  and  from  the  left  ventricle  into  the 
mrttt,  by  meanH  of  which  it  is  distributed  almost  entirely  to  the  head  and  upper 
exti  t  ittiti( a  small  quantity  being  proluibly  c:urried  into  the  descending;  aorta. 
Froui  the  head  and  tijiper  extremiticH  tbt*  Mond  i.s  returned  bv  tlie  branches  of  fbi' 
HUjjerivr  vuva  to  the  riyfit  auricUy  where  it  becomes  mi.xed  with  a  Muall  por- 
tion of  the  blood  from  the  inferior  cava.  From  the  right  auride  it  descends  over 
the  Eustachian  valve  into  the  /■/}////  vnttrlcJr.  and  from  the  right  ventricle  p:vsse.s  iuto 
the  pnhnonanf  artery.  The  linigs  nf  tlic  fu  ius  licin/  snliil  and  almost  inif x  i  vl.  tts. 
only  a  small  quantity  of  the  blood  of  the  pulmonary  artery  is  distributed  to  theia 
by  the  right  and  left  pulmonary  arteries,  which  ia  returned  by  the  pulmonary 
veins  to  the  left  auricle:  the  greater  part  passes  through  the  ductus  artfri<,»vt 
into  the  eonnneiu-ement  "f  tlie  de:-*vnding  anrttt,  wbere  it  iM-efunes  mixed  with  .n 
small  quantity  of  blood  transmitted  by  the  left  ventricle  into  the  aorta.  Along 
this  vessel  it  descends  to  supply  the  lower  extremities  and  viscera  of  the  abdonen 
and  pelvis,  the  chief  portion  being,  however,  conveyed  by  the  umbUkal  arterK$  to 

the  plact'nfn. 

From  the  preceding  account  of  the  circulatuui  of  the  blood  in  the  fa'tu.s  it  aill 
beaeen^ 

1.  That  the  placenta  serves  the  double  purpose  of  a  respiratory  and  nutritive 
or'j:an,  receiving  tbo  venous  blood  from  the  ftetus  and  returning  it  a^in  teoJtygCO- 
ated  and  charged  with  additional  nutritive  material. 

2.  1%at  nearly  the  whole  of  the  blood  of  the  umbilical  veio  traverset  di«  liver 
before  entering  the  inferior  cava  [and  the  liver  is  the  only  organ  in  the  ftttus  that 
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receives  pare  arterial  Mood] ;  hence  the  lai^  size  of  this  organ,  especially  at  an 
early  period  of  foetal  life. 

'I'liat  the  ri^iht  auricle  is  tlio  point  of  rneetinir  of  a  double  current,  the  Idood 
in  the  inferior  cava  being  guided  by  the  Eusstuchiau  valve  into  the  left  auricle, 


F10.6O& 


Plan  of  the  Fnetal  ("irrulation.    In  ttata  plan  the  flKurfl  nrrnws  repremit  the  kind  Of  Uood,M  well  as  the 

ilirt'cti.iu  «tiirh  i',  (iiki's  In  tlic  vi-svels.    'I'liU!*.  urtt  rial  ItlfMxl  in  figured  ;  vetlOU  blood* 

whilst  that  in  the  superior  cava  descends  into  the  right  ventricle.  At  an  early 
period  of  foetal  life  it  is  lii^ibly  probable  tbat  tbe  two  streams  are  *juito  distinct,  for 
the  inferior  cava  opens  almost  directly  into  the  lefi  auricle,  and  the  Eustachian 
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valve  would  exclude  the  current  aloug  the  vein  from  entering  the  right  ventricle. 
At  a  later  period,  as  the  separation  betveen  the  two  auricles  becomes  more  distinct, 
it  seems  pioUalilo  that  some  mixture  of  the  two  streams  must  take  place. 

4.  The  hhii.d  caiTird  frnin  ilie  placenta  to  tlie  frctus  by  the  uiiihilical  vein,  uii.xe<l 
with  the  blood  from  the  interior  cava,  pa-sses  almost  directly  to  the  arch  of  the  aorta, 
and  is  distributed  by  the  branches  of  that  vessel  to  the  head  and  upper  extremities; 
hence  the  large  size  and  perfect  development  of  those  parts  at  birth,. . 

o.  Tho  blood  contained  in  the  descending  aorta,  chiefly  d(  livt  il  from  that  whiib 
has  already  circulate<l  through  the  head  and  limbs,  torretfu  r  witli  a  small  (|uantity 
from  the  left  ventricle,  is  distributed  to  the  lower  extremities ;  hence  the  small  size 
and  imperfect  developmwt  of  these  parts  at  birth. 

Changes  m  tbb  Vascular  Systbu  at  Bibth. 

At  birth,  when  respiration  is  establishe<i,  an  incresised  amount  of  blood  from  the 
pulmonary  artery  passes  through  the  lungs,  which  now  perform  their  office  as  respi* 

ratory  organs,  and  xxi  the  same  time  the  placental  circulation  is  cut  off.  The  fora- 
men ovale  Viecomes  gmdnnlly  closed  in  by  about  the  tenth  day  after  birth  :  tht* 
valvular  fold  above  mentioned  becomes  adherent  to  the  margins  of  the  foramen  for 
the  greater  part  of  its  circumference,  but  above  a  8lit>llke  opening  is  left  between 
the  tvo  auricles,  which  sometimes  remains  {ier<ist«>iit. 

The  ductus  arteriosus  begins  to  c*>ntiai  t  imiucdiately  af^er  reiflpiratiou  is  estab- 
lished, becomes  completely  closed  from  the  fourth  to  the  tenth  day,  and  ultimately 
degenerates  into  an  impervious  cord  which  serves  to  connect  .the  left  pulmonary 
arterv  to  the  concavitv  of  the  arch  of  the  aorta. 

i)(  the  unifulwal  or  hi/fto(/(t»tric  urlen'es,  the  portion  between  thr  intomni  iliac 
artery  and  the  superior  vesical  branch  to  the  bladder  remains  pervious,  though 
greatly  shrunken  ra  siie  in  proportion  to  its  lessened  function  *,  while  the  part 
between  the  fundus  of  the  bladder  and  the  umbilicus  becomes  obliterated  between 
the  second  and  fifth  days  after  birth,  an  l  prrsi>t>  a>  a  fihrons  coril  projecting  iiit') 
the  peritoneal  sac,  so  as  to  form  the  two  t'o^mv  uf  the  peritoneum  spoken  of  iu  the 
section  on  the  Surgical  Anatomy  of  Direct  Inguinal  Hernia. 

The  umhiliral  vein  and  ductm  vcnosus  become  completely  obliterated  between 
the  pnrnnd  and  fifth  davs  after  birth,  and  ultimately  dwindle  to  fibrous  cordn.  the 

ft'  w 

former  becoming  the  round  ligament  of  the  liver,  the  latter  the  fibrous  cord  which 
in  the  adult  may  be  traced  aloug  the  fissure  of  the  ductus  venosus. 

fDr.  J.  Collins  Warren,  in  a  monograph  of  great  ability  entitled  The  Sealing 
of  Arterieii  after  Ligature  m,Man  and  (New  York,  1880),  has  most  care- 

fnllv  inrt  stiLMtt'fl  the  mode  of  closure  of  the  f<Btal  veeseb,  and  the  student  is  referred 
to  his  book  for  fuller  information. J 
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TEQS  LABYNX. 

THE  Larynx  is  the  organ  of  voice,  placed  at  the  upper  part  of  the  air-passage. 
It  is  sitiiateil  between  the  trachea  and  base  of  the  tongue,  at  the  upper  and  fore 
part  of  the  luM-k,  where  it  fonns  a  considerable  projection  in  tlio  middle  line.  On 
each  side  of  it  lie  the  Lntat  ves.*<els  of  the  neck;  behind,  it  fornis  part  of  the  iMMiiid- 
ur^*  of  the  ]iliai^ii,\,  and  is  covered  b^'  the  mucous  membmne  lining  that  cavity-. 

The  larynx  is  narrow  and  cylindrical  below,  but  broad  above,  where  it  presents 
the  fonn  of  a  triangular  box  flattened  behind  and  at  the  .>*i<les.  whilst  in  front  it  is 
bounded  by  a  prouiincnt  vertical  riil;i:«-.  It  is  composed  of  cartilages  which  are 
coniKcte«l  together  b^'  ligaments  and  moved  by  numerous  muscles:  the  interior  is 
lined  by  mucous  membrane  and  su})plied  with  vessels  and  nerves. 

The  Cartilages  of  the  larynx  are  nine  in  number,  three  single  and  three  pairs : 

Thyroid.  Two  Arytenoid. 

Cricoid.  Two  Comicula  Laryngis. 

Epiglottis.  Two  Cuaeiform. 

The  Thyroid  {f)uf'V>c.  a  sliitM)  is  tlie  lar;:o»;t  cartilaire"  nf  tlu«  larynx.  Tt  con- 
8i.<^t.><  of  two  lateral  lamellic  or  aUc  united  at  an  acute  angle  in  front,  forming  a 
vertical  projection  in  the  middle  line,  which  is 
prominent  above  and  called  the  poniuni  Adawi. 
'Vhis  projt'ction  is  subcutaneous,  more  distinct  in 
•  till-  male  than  in  tlie  f'enmle.  and  occa.sionally  sep- 
arated thnu  the  inte«;iiment  bv  a  bursa  mucosja. 
t  Each  lamella  n  quadrilateral  in  form.  Its 
outer  »urfa«-e  presents  an. oblique  ridge,  which 
pas.*<*'s  «lownward  and  forward  frojn  a  tubercle  sit- 
uated near  the  root  of  the  superior  comu.  This 
ridge  gives  attachment  to  the  Stemo-thyroid  and 
Thyro-hyoid  muscles;  the  portion  <>r  c  ai  tilage  in- 
eluded  br  tweeii  it  and  the  posterior  border  to  part 
of  the  interior  constrictor  muscle. 

The  inner  turfaee  of  each  ala  is  smooth,  con- 
cavf.  and  (  ivered  by  mucous  membrane  above 
and  lieiiind;  but  in  frr»nt.  in  the  recedintr  anjile 
formed  by  their  junction,  are  attached  the  epi- 
glottis, the  true  and  false  vocal  chords,  the  Thyro- 
arytenoid and  Tliyro-epiglottidt  iti  n  nscles. 

The  iip/wr  honhr  of  the  thyroid  cartilage  is 
deeply  notched  in  the  middle  line  immediately 
above  the  ponuim  Adami,  whilst  on  cither  side 
it  is  slightly  concave.  This  border  gives  attach- 
ment throughout  its  whole  extent  to  the  tbyro- 
byoid  menibrane. 

The  lower  border  is  connected  to  the  cricoid 
cartilage,  in  the  median  line,  by  the  crioo  thyroid  membrane,  and  on  eadi  side  by 
the  Crieo-thyroid  muscle. 

The  poftti-r/or  }>ar<li  rx.  thick  and  rnnnde*!.  terminate  al»ove  in  the  »uperior  cnr- 
nutt,  and  beluw  in  the  inferior  coniua.    The  two  superior  cornua  are  long  and 
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narrow,  dire<  te<l  upward,  backward,  and  inward,  and  terminate  in  a  conical  extrem- 
itv  which  f^ives  attachment  to  the  thyro-hvoid  liffament.  The  two  inferior  cnrnu* 
are  short  and  thick  ;  they  pass  downward,  witli  a  slight  inclination  forward  and 
inward,  and  present  on  their  inner  surfju-ea  a  small  oval  artii  ular  facet  for  articula- 
tion with  the  side  of  the  cricoid  cartilage.  The  posterior  border  receives  the  inser- 
tion of  the  8tylo-pharyngeu3  and  Palato-pharyngeus  muscles  on  each  side. 

The  Cricoid  Cartilacre  is  so  calletl 
Kio.  iiOT.  from   its  resemblance  to  a  signet- 

ring  (xfHxo^,  a  ring).  It  is  smaller 
but  thicker  and  stronger  than  the  thy- 
roid cartilage,  and  forms  the  lower  and 
back  part  of  the  cavity  of  the  larynx. 

Its  antt  ri'iir  half  is  narrow,  ci»n- 
vex,  affonling  att^ichment  in  fnmt 
an<l  at  the  sides  to  the  ('rico-thymitl 
muscles,  and  behind  these  to  part  of 
the  Inferior  constrictor. 

Its  posterior  half  is  very  bniad, 
both  from  side  to  side  and  from  above 
downward ;  it  presents  in  the  niiildle 
line  a  vertical  ridge  for  the  attach- 
ment of  the  longitudinal  fibres  of 
the  oe.sophagus,  and  on  either  side  % 
broad  depression  for  the  < 'rico-arytiC- 
uoideiis  posticus  muscle. 

At  the  point  of  juncti<in  of  the 
two  halves  of  the  cartilage  on  either 
side  i-s  a  small  rountl  elevation  for 
articulation  with  the  inferior  comu 
of  the  thyroid  cartilajje. 

The  loicer  border  of  the  cricoid 
cartilage  is  horizontal,  and  conne<'tc<l 
to  the  upper  ring  of  the  trachea  hj 
fibrous  membrane. 

Its  upper  hnriler  is  directed  ol>- 
li(juely  upward  and  backwanl,  owing 
to  the  great  ilepth  of  its  posterior 
surface.  It  gives  attachment  in  fn)nt 
to  the  crico-thyroid  membrane:  at  the 
sides  to  part  of  the  same  membrane 
ami  to  the  latenil  (Vico-arvtenoid 
muscle;  behin<l.  the  highest  point  of 
the  upj>er  border  is  summunted  on 
each  side  by  a  smooth  oval  surface 
for  articulation  with  the  arvtenoiil 
cartilage.  Between  the  articular 
.surfaces  is  a  slight  notch  for  the 
attachment  of  part  of  the  Arytenoideus  niuscle. 

The  inner  t^Hrfitre  of  the  cricoid  cartilage  is  smooth  and  lined  bv  m"*'on!« 
memitrane. 

The  Arytenoid  Cartilagres  are  so  called  from  the  resemblance  they  bear,  when 
approximated,  to  the  mouth  of  a  pit«-her  (aiejTuii^a,  a  pitcher).  They  are  two  in 
number,  and  situated  at  the  upper  border  of  the  cricoid  cartilage  at  the  back  of  the 
larynx.  Rach  cartilage  is  pyramidal  in  form  and  presents  for  examination  ihntr 
surfaces,  a  base,  an<l  an  apex. 

The  posterior  surface  is  triangular,  smooth,  concave,  ami  gives  attachment  to  the 
Arytenoid  muscle. 
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The  Cartilages  of  tin-  larynx,  pofterlor  view. 
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The  anterior  ftirfa-  ' ,  soniowlmt  convex  and  rough,  l^ives  attachment  to  the 
Tlivrn-nrvtt  iioid  iiiii^<-l(.'  and  to  the  f«Isc  mkuI  clinnl. 

Tljf  internal  »urfare  is  narrow,  smooth,  and  tiatiened,  covort'<l  bv  mucous  mem- 
brane, and  lies  almost  in  a[n>osition  with  the  cartilage  of  the  f»pposite  side. 

The  fniHe  of  each  cartihige  is  hnmd,  and  presents  a  concave  smooth  surfkee  for 
articulation  "itli  tlir  cricoiil  cartilage.  Of  its  three  angles,  the  extvrual  is  short, 
rounded,  an«l  prouiiimit.  receiving  the  insertion  of  the  Posterior  and  Lateral  crico- 
arytenoid muscles,  i'he  antt-rior  angle,  also  prominent  but  more  pointed,  gives 
attachment  to  the  trne  vocal  chord. 

The  apex  of  each  cartilage  is  pointed,  curved  backward  and  invard,  and  aur* 
mounted  by  a  smiill  <  ciTiit  al-shajied.  cartilagiiKnus  nodule,  the  i'tirnicuhtm  Jarifiitpst. 

The  Comicula  Liaryngis  {cariHageH  of  ^aiitvrmi)  are  two  8mall  conical  nodules^ 
eonsbting  of  yellow  fibro-cartilage,  which  articulate  with  the  mimmit  of  the  aryte- 
noid cartilages  and  serve  .to  prolong  thetu  backward  and  inward.  To  them  are 
attache<l  the  aryteno-epiglottidean  folds.  They  are  sometimes  united  to  the  aryte- 
noid cartilages. 

The  Omraiftmn  Oartilagres  {cartihif/t'it  nf  Wri^erg)  are  two  small,  elongated, 
cartilaginous  b»t(lic.<.  j)laee<l  one  on  each  side  in  the  fold  of  mucous  membrane  which 
extends  rr(»ni  tlir  njH  X  nf  the  arytcriciil  cat  tna^'^c  To  tlic  side  of  the  epiglottis  (art/fi'- 
uo'cuiy/ottideau  Johl ):  they  give  rise  to  small  wliitish  elevations  on  the  inner tiuri'ace 
of  tne  mucous  membrane  just  in  front  of  the  arytenoid  cartilages. 

The  Epierlottis  is  a  thin  lamella  of  fibro-cartilage, of  a  yellowish  color,  shaped  like 
a  b  rif  :iTid  placed  behind  the  tongue  in  front  of  the  sujierior  opening  of  the  larynx. 
^In  a  fair  proportion  of  persons  the  tip  of  the  epiglottis  can  be  seen  when  the  tmiiriie 
IS  well  protruded.]  During  re.'^piration  it^s  direction  is  vertically  upward,  it.s  Iree 
extremity  curving  forward  toward  the  base  of  the  tongue ;  but  when  the  larynx  is 
dniwn  up  benesith  the  base  of  the  tongue  during  deglutition,  it  is  carried  downward 
and  backward,  so  as  to  completely  close  the  oj>ening  of  the  larynx.  If-  froc  (  xtn  nt- 
ity  is  broad  and  rounded;  its  attached  end  is  lon^  and  nuiiuw,  and  connected  to  the 
receding  angle  between  the  two  alte  of  the  thyroid  cartilage,  just  below  the  median 
.  DOtch,  by  a  long,  narrow,  ligamentous  bnii  !.  the  thyro-epiglottir  ligament.  It  is  also 
connected  to  the  jmstrnor  sni-facr  of  the  body  of  the  byoid  bone  by  an  elastic  liga- 
mentous band,  the  hyo-€j>iglottic  ligament. 

Its  anterior  or  lingual  turfaee  is  curved  forward  toward  the  tongue,  and  covered 
at  its  upper  part  by  mucous  membmnt .  A^hich  is  reflected  on  to  the  sides  and  ba--^; 
of  the  organ,  forming  a  median  and  two  lateral  folds,  the  glow^^igltMidean  liga* 
nwntM. 

Its  potteriar  or  largngeal  surface  is  smooth,  concave  from  side  to  side,  convex 
from  al)ove  downward,  and  covered  by  mucous  membrane;  when  this  is  removed 
the  surface  uf  rhf  cartilaL'f  i-  seen  to  be  studded  witli  a  number  of  >iti;ill  mucous 
glands  which  are  loilged  in  little  pits  upon  its  surface.  To  its  sides  the  aryteno- 
epiglottidean  folds  are  attached. 

Strttotnre. — The  efuglottis,  cuneiform  cartilages,  and  oomicula  laryngis  are  com- 
posed of  yellow  fibro-cartilage  which  shows  little  tendency  to  o.'isification  ;  but  the 
other  cartilages  resemble  in  structure  the  costal  cartilages,  becoming  more  or  less 
ossified  in  old  age. 

liiffamexitB. — ^The  ligaments  of  the  larynx  are  frfrinsic — i,  e.  those  connecting 
the  thyroid  cartilage  and  epiglottis  with  the  hyoid  bone — and  intrinsic — those  which 

connect  the  .several  cartilaginous  segments  to  each  other. 

The  ligaments  connecting  the  thyroid  cartilage  with  the  hyoid  bone  are  three  in 
number — ^tbe  thyro-hyoid  membrane  and  the  two  lateral  thyro-liyoid  ligaments. 
That  connecting  the  epiglnttis  with  the  hyoid  bone  is  the  hyo«-epiplottic. 

The  thgri'-hii'iiil  do mhr^i is  a  broail.  fil)ro-elasttc,  rncmbmnoiis  Invev  nttaehed 
below  to  the  u{»|»er  border  of  the  tijyroid  cartilage  and  above  to  the  upper  border 
of  the  hyoid  bone,  passing  behind  the  posterior  surface  and  being  separated  from  it 
b^  a  synovial  bursa.  It  is  thicker  in  the  middle  line  than  at  either  side,  in  which 
aituation  it  is  pierced  by  the  superior  laryngeal  vessels  and  nerv«. 
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Tlic  ficii  Jnfi'i-iil  thi/ni-/ii/oi'tl  liganu-ntn  arc  romideJ  ohistic  cords  which  paM 
between  the-  superior  coruua  of  the  thyruid  cartiluge  aud  the  extremities  of  the 
gmter  oomua  of  the  hyoid  bone.  A  small  cartilaginonfi  nodule  {eartUago  tritieea). 
sometimes  bony,  is  frequently  found  in  each. 

The  hifii-epiglottir  h)/ii>nfnf  is  an  »'l:istic  fiKrous  Iiaml  <  \t<  n<K  fitim  the 

anterior  iiurface  of  the  epiglottis,  near  its  apex,  to  the  upper  border  of  the  bodj  of 
the  hyoid  bone. 

The  ligaments  conneeting  tlio  thyroid  cartilage  to  the  cricoid  are  :il>»<)  three  in 
niiinbcr — the  crioo-thyroid  membrane  and  the  capsular  ligaments  and  synovial 

membnines. 

The  crico-thuroid  membrane  [Fig.  <jl4,  p.  1>2.S]  is  composed  mainly  of  yellow 
elastic  tissue.  It  is  of  triansular  shape :  thick  in  front,  where  it  connects  together 
the  contiguous  niargins  of  the  thyroid  and  cricoid  cartilages;  thinner  at  each  side, 
where  it  extends  from  the  superior  lionler  of  the  cricoid  cartilage  to  the  inferior 
margin  of  the  true  vocal  chords,  with  winch  it  Ls  closely  united  in  front. 
The  anterior  portion  of  tiie  crico-thyroid  membrane  is  convex,  concealed  on 

each  side  by  the  Crico-thyroid 
muscle,  subcutaneous  in  the 
middle  line,  and  crossed  hor- 
icontally  bv  a  small  anastomotic 
arterial  arcli  formed  by  the  junc- 
tion of  the  two  crico-tliyroid  ar- 
teries. The  lateral  j>ortious  are 
lined  iatemally  by  roueons  mem- 
brane and  covered  by  the  Uiteral 
< 'ricM-arytetioid  and  Thyro^y- 
tenoid  muscles. 

[The  hyoid  bone,  pumuM 
Attn  mi,  8U]>erior  and  inferior 
l)orders  of  the  thyroid  cartilage, 
ihecricoiil  caitilage,  ami  the  crico- 
thyroid membrane,  are  all  easily 
feft,  and  are'  of  the  greatest  im- 
portance in  operations  in  this  lo- 
cality.] 

A  capnular  litfimit'ut  encloses 
the  articulation  of  the  inferior 
cornu  of  the  thyroid  with  the  cricoid  cartilage  on  each  side.    The  articulation  is 

lined  by  synoyial  membnme. 

The  ligaments  connecting  the  arytenoid  cartilages  to  the  cricoid  are  two  thin  and 
loose  eapauhr  ligament%  connecting  together  the  articulating  surfaces,  lined  inter- 
nally by  synovial  nienibniih  ,  im  l  >trengthened  behind  by  a  strong /'ou/^TiV/r  rnV./- 
/tn/trni>f<l  Ivjanu  nt  which  extends  from  the  cricoid  to  the  inner  and  back  part  of  the 
base  of  the  arytenoid  cartilage. 

The  ligaments  of  the  epiglottis  are  the  thyro-epiglottic,  the  hyo-epiprlottic  (al- 
ready »le.'<cribcd^,  and  the  three  glosso-i'|>iglottic  folds  of  mucous  ineniluane  wimh 
roiinei  t  the  cpiglottis  to  the  sides  and  base  of  the  tongue  [already  described 

abovej. 

The  t1iipo-i  j,i,)lnttie  ligament  is  a  long,  sloider,  elastic  cord  which  connects  the 
apex  of  the  epiglottis  with  the  receding  angle  of  the  thyroid  cartilage  immediately 

beneath  the  iiH  ili.in  iiotdi.  above  the  attachiuent  of  tlio  vocal  chords. 

Interior  of  the  Larynx. — The  superior  ajwrture  of  t/ie  hirynx  (Fig.  is  a 
triangular  or  cordiform  opening,  wide  in  front,  narrow  behind,  and  sloping  obh^uely 
downward  and  backwara.  It  is  bounded  iu  fnmt  by  the  epiglottis;  Dehiiid  by  tile 
apices  of  the  arytenoid  cartilages  and  the  cornicula  larvngis:  and  lateniUv  by  a  fold 
o'f  mucous  membrane  enelu<in<_'  liL'anientoii-i  and  iniisciilar  fibri's  jstretehed  betwj^n 
the  sides  of  the  epiglottis  and  the  apex  ot  the  arytenoid  cartilages:  then*  are  the 


Fio.  m. 
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{trifieno-epiglottiilean  fohh,  on  the  margins  of  which  the  cuneiform  cartilages  form 
a  more  or  less  <liHtinet  wliitish  prominence. 

The  vitvitif  of  tin-  hiryux  extends  from  the  aperture  behind  the  epiglottis  to  the 
lower  horder  of  the  cricoid  cartilage.  It  is  divide<l  into  two  parts  by  the  projection 
inward  of  the  true  voi-al  chords  and  the  Thyro-arytenoid  muscles;  between  the  two 
chords  is  a  long  and  narrow  triangular  fissure  or  chink,  thf  t/fottiH,  or  riina  t/loftulis. 
The  portion  of  the  cavity  of  the  larynx  above  tla-  glottis  is  broad  and  triangtilar  in 
shajH*.  and  corresfKUids  to  tlie  interval  between  tht*  ahe  of  the  thvroid  cartilage; 
the  [tortion  below  the  glottis  is  at  first  of  an  elliptical,  and  lower  down  of  a  cir- 
culai  fonu. 

The  rima  (fhdt'ulin  is  the  narrow  fissure  or  chink  between  the  inferior  or  true 
vocal  chords.    It  is  the  narrowest  part  of  the  cavity  of  the  larynx,  and  cori'esponds 


[Fi«i.  r.i(». 


Ijiryn^i-al  Image  duriiiK  liuiimtion.] 


Vertical  S«ctioii  of  tho  \j\Tvnx  and  l°|>p«r  Part 
or  (be  TrHtiieH. 


Larvnjfownplo  rXa^ram  slrnw  Iiir  tin-  Vim-hI  rhnrdi 
wlilt'ly  drHMii  ii|Mirt,  and  ilic  |n><sitii>n  of  llic 
viiri<iri>  j»jiri>  ulxivi'  and  bt'ldw  ilie  KloKth  dur- 
liJK  qiiiot  l>rt*HthiiiK :  /7<',  Kli»*i>-t'pij{li>tlfc  l"ld  *; 
u.  upp«T  surlnro  ni  cpicl'ilti.* :  /.  Ii|>  <>r  arch  of 
epiKliitiiH:  r.  (irotiilH-raiK «•  (iri'pigli>ni!i :  r.ven- 
trirle  of  llif  liiniix;  nr,  ar>H'iiii;l<iUir  fold: 
cH',  c-artilagi-  of  Wrlslwrx  ;  r^.  cMrtlla^-  of  Saii- 
torinl ;  com,  arytenoid  (■(iiiiiiil>»un' ;  ir,  vixul 
C'honl ;  t*,  VfHirlrnlar  Imiul;  ;/r.  pn>i-«'!'>ius  vo- 
ralb;  rr,  rrirold  tartilHgt-;  t,  rinyit  of  traclica 
i.froiii  Mackc'iizif)  ) 


to  tlie  lower  level  of  the  arytenoid  cartilages.  Its  length  in  the  male  measures 
rather  less  than  an  inch,  its  breadth,  when  dilated,  varying  at  its  widest  part  from 
a  third  to  half  an  inch.  In  the  female  these  measurenx'nts  are  less  by  two  or  tliree 
linesi.  The  form  of  the  glottis  varies  [Figs.  ()!<>  and  <'>n].  In  its  half-closed  con- 
dition it  is  a  narr()W  fissure  a  little  enlargeil  and  rounded  behind.  In  (juiet  l)reath- 
ing  it  ia  widely  open,  somewhat  triangular,  the  base  of  the  triangle  directed  back- 
ward and  corresjmnding  to  the  s]>acc  between  the  sepanited  arytcnoitl  cartilages.  In 
forcible  expiration  it  is  smaller  than  during  inspiration.  When  sound  is  produced 
it  is  more  narrowe<l,  the  margins  (»f  the  arytenoid  cartilages  being  brought  into  con- 
tact, and  the  edges  of  the  true  vocal  chords  approximate*!  and  made  parallel,  the 
degree  of  approximation  and  tension  corres}»onding  to  the  height  of  the  note  jiro- 
duced.' 

The  superior  or  falne  vocal  chonh — so  called  because  they  are  not  directly  con- 
cemetl  in  the  production  of  the  voici' — are  two  folds  of  mucous  membrane  enclosing 

'  On  the  shajte  of  the  ffhittls  in  t}ie  various  comlitioiiH  of  breathing  iind  speaking,  see  (\rrmal-  on 
the  Laryngo«eo]>e,  translatetl  for  the  New  Sy<ienhuni  S«»fiety, 
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a  deiicute  uarro\Y  fibrous  band,  the  mperior  tht/ro-ari/tetwid  ligament.  Tlus  Yiff^ 
mcnt  consists  of  a  thin  band  of  elastic  tissue  attached  in  finont  to  the  an^le  of  nie 
tliyroid  cartilage  below  the  epiglottis,  and  hchind  to  the  anterior  surfkoe  01  the  ary- 
tenoid cartilage.  Tlir  lowrr  liKfdi  r  uf  tins  ligament,  cttrlnvfvl  in  miieouf  mon»^»rane, 
forms  a  free  crescentic  margin  which  con!*titute}>  the  upper  boundary*  ot"  the  venincle 
of  the  larynx. 

The  infrri  ',-  or  true  voeal  ehord9—90  called  from  their  being  concerned  in  the 
production  ri['  Mmnd — nrf  two  ^trori'^  fihrmis  bniid'^'  (////"-  //<//■  fhirrn-nrift*'ttohl  liijd- 
7«f///*«}  covered  on  their  surface  by  a  thin  layer  of  mucous  membrane.  Each  liga- 
ment consisf^  of  a  band  of  yellow  elastic  tissue  attached  in  front  to  the  depr**«f»ion 
between  the  two  alee  of  the  thyroid  cartilage,  and  behind  to  the  anterior  angle  of 
till  of  the  arytenoid.  It,s  lower  border  In  <  nntinuous  with  the  thin  lateral  part 
of  the  crico-thyroid  membrane.  It.s  upper  border  forms  the  lower  boundary  of  the 
ventricle  of  the  larynx.  Externally,  the  Thyro-arytenoideus  muscle  lie."  parallel 
with  it.  It  is  covered  internally  by  mucous  membrane,  which  is  extremely  thin  ud 
closely  adherent  to  it.s  surface.  [Tiie  superior  or  false  VMH-al  chords,  since  they  take 
no  part  in  voice,  are  better  termed  the  *'  ventricular  bands,"  as  they  form  the  upper 
m:ii'<^iu  of  the  opening  iuto  the  ventricle.] 

The  tentrich  of  the  larynx  is  an  oblong  fossa  situated  between  the  superior  and 
inferior  ¥OcaI  chords  on  each  .side  and  extending  nearly  their  entire  length.  This 
fossa  is  bounded  above  by  the  free  cre«oenti<'  ciIl'i'  <>f  the  superior  vocal  cluud: 
below  by' the  straight  margin  of  the  true  vocal  chord;  externally  by  the  corre<'j>ond- 
ing  Thyro  arytenoideus  muscle.  The  anterior  part  of  the  ventride  leads  up  by  a 
narrow  opening  into  a  csecal  pouch  of  mucous  membrane  of  variable  «>e,  called  the 
lar/fti  /'"'f  poin-fi. 

The  mcfuiuH  larungU^  or  laryngeal  pouch,  is  a  membranous  .sac  placed  between 
the  superior  vocal  chord  and  the*inner  surface  of  the  thyroid  cartiWe,  occasionally 
extending  :ls  far  its  its  upper  border  ;  it  is  conical  in  form  and  curved  slightly  back* 
ward,  like  a  Phrygian  cap.  On  the  surface  of  its  mucous  membrane  are  the  open- 
ings of  sixty  or  .sevetity  small  follicular  glands  which  are  lodged  in  the  submucous 
areolar  ti.s«ue.  This  .sac  is  enclosed  in  a  fibrous  capsule  continuous  below  with  the 
superior  thyro-arytenoid  ligament :  its  laryngeal  surfiice  is  covered  by  the  Aryteno- 
cpiLdottlticiis  inferior  mn>(](-  (f^'itipressor  sacruli'  lan/iij/is,  Illlion),  whilst  its  exte- 
rior is  covereii  by  the  Thyro-arytenoideus  and  Thyro-epiglottideus  muscles.  The-^e 
muscles  compress  the  sacculu.*}  laryngis,  and  discharge  the  secretion  it  poutains  upon 
the  chordae  voeales,  the  surfiices  of  which  it  is  intended  to  lubricate. 

Muscles. — The  intrinsic  mus*  h s  of  the  larynx  are  eight  in  number,  five  of 
whicli  are  the  muscles  of  the  chordsB  vocales  and  rima  glottidis;  three  are  eoti- 
nected  With  the  epiglottis. 

The  five  muscles  of  the  chordse  vocales  and  rima  glottidis  are  the 

Crico-thyroid.  Aryteenoideus. 
Crico4rytaenoi<lcu9  posticus.  Thyro-arytttnoideus. 
Cri(M>-»rytienoidcu8  lateralis. 

The  Criro-f}nfroi<l  is  triangular  in  form,  and  situated  at  tlu'  fore  |>art  and  side 
of  the  cri<'oid  cartilage.  It  arises  from  tlie  front  and  latenil  pnrf  of  the  crirnid 
cartilage;  itn  fibres  diver«'e,  piuitiing  obii(iuely  upward  and  outward,  to  be  inserted 
into  the  lower  border  of  tne  thyroid  cartilage  and  into  the  anterior  border  of  the 
lower  comua. 

The  inner  borders  fsf  thr  -.c  two  muscles  are  separated  in  the  middle  line  bv  a  tri- 
angular interval  occupied  by  the  crico-lhyroid  membrane. 

The  Crieo-anftmtoidetts  pottiru*  arises  from  the  broad  dcprvmion  occupying  earb 
lateral  half  of  the  po.««terior  surface  of  the  cricoid  cartilage  ;  its  fibres  pu.>is  upward 

H!id  otitward,  con ver<_'in:r  inserte«l  into  the  niit^r  mi'ilc  of  the  Ikisc  of  the  nrv- 

tenoid  cartilage.  The  unper  fibres  are  n«irly  horizontal,  the  middle  obli<^ui%  and 
the  lower  almost  vertical.^ 

'  Dr.  Merkel  of  Lcipaic  has  described  a  nratculsr  dip  which  aoca«amllx  extends  Iwtween  tb« 
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The  Oiieo-aiykenoideu*  lateraUt  is  smaller  than  the  preceding,  and  of  an  oblong 

fonn.  It  arb*es  from  the  upper  border  of  the  side  of  the  cricoid  cartihipie,  and, 
passing  nl)li(juf!y  iijiward  and  hackward,  la  inserted  into  the  outer  angle  of  the  base 
of  the  arytenoid  cartilage  in  front  of  the  preceding  muscle. 

The  Arytanundeut  is  a  single  musole  filling  up  the  fx>sterior  concave  snrfoce  of 
the  arytenoid  cartilages.  It  arises  from  the  {Kjsterior  surfiice  and  outer  border  of 
ane  arytenoid  cartilage,  and  is  inserted  into  the  corresjMindin^  parts  ot"  the  opposite 
cartilage.    It  consi»tJi  of  ihree  planes  of  iibres,  two  oblnjue  and  one  trans vcri>e. 

The  oblique  JibreSj  the  most  superficial, 
form  two  fiuciculi  vhich  pa^  from  the 
base  of  one  cartilage  to  tin-  \  of'tlie 
opposite  one.  The  trtmsrasc  Ji/>/f«^ 
toe  deqfwet  and  most  numerous,  jmss 
transversdy  across  between  the  two 
cartilages;  hence  the  Arytenoideua  was 

Fio.  6*3. 
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Inlertor  of  ttao  Lwfnx.  mco  flrom  abovo  (•nUiiicd). 


formerly  considered  as  several  muscles,  under  the  name  of  frafiftvemi  and  ohliqui. 
A  few  of  the  oblique  fibres  are  occasionally  continued  round  the  outer  margin  of 
the  cartilage,  and  blend  with  the  Thyro-arytenoid  or  the  Arytseno-epiglottideus 
muscle. 

The  Thtfro-ariitn'tioiilcvH  is  a  broad,  flat  muscle  which  lies  parnllcl  with  the  outer  side 
of  the  true  vocal  chord.  It  arises  in  front  from  the  lower  half  of  the  receding  angle 
of  the  thyroid  cartilage  and  from  the  crioo-th yroid  membrane.  Its  fibres  pass  hori- 
zontally backward  and  outward  to  be  inserted  into  the  base  and  anterior  surfiKe  of 
the  aiyt<'iioid  <artil:i'j'<'.  This  mn«icle  consists  of  two  fiisciculi.  The  //ii/VjvV/r  or  inner 
portion,  the  thicker,  is  inserted  into  the  anterior  angle  of  the  bsu^e  of  the  arytenoid 
cartilage  and  into  the  adjacent  portion  of  its  anterior  sorftce;  it  lies  paraliel  with 
the  true  vocal  chord,  to  which  it  is  adherent.    The  mperior  fi^8ciculu8,  the  thinner 

oilier  InihIit  of  tlie  fMisterior  siirf:iie  of  ilu-  critfiid  cnrliliiire  and  llu-  |Mi>iterior  nmrjrin  of  thv  iiilVrior 
<<>niii  ni  the  thv  roid :  this  hi'  <uil>  tlit*  riitisciihirt  keriito-cricoidciij*/'  II  is  not  foiiiiH  in  *  vi'rv 
Inryiix,  aittl  when  pre^nt  cxit^tts  U!>ually  only  on  one  uide  Imt  iH-<-ni>ioti]ill y  lonnd  on  Uith  eides. 
Mr.  Turner  ( luiiiibxviih  Medicul  Jourmil,  Vch.,  18(iOi  t)(ale»>  tlint  it  is  found  in  sil'oni  one  «')i!>e  in  five. 
Its  actiuii  is  to  fix  the  lower  horn  of  the  thjrroid  cartilage  backward  and  downwnni.  op|MittinK  in 
I  measure  the  part  of  the  Crico-thyniid  mtuole,  which  is  oaonected  to  the  anterior  niargiu  of  the 
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and  outer  portion,  is  inserted  Into  the  anterior  surface  and  outer  bonier  f»f  the  »rjr. 
tetioid  cartilage  above  the  preceding  fibres  ;  it  lies  OD  the  Ollter  Side  of  the  MMrcaluH 

Jaryngi?'.  immediately  beneath  its  mucous  lining. 
The  muscles  of  the  epiglottis  are  the 

Thyro-epiglottitleus,  Arjtaeno-epiglottidcus  superior. 

A  ry  tsen  o-cpiglottideu8  inferior. 

The  Thyro-epightHditua  is  a  delicate  frsdculus  irhich  ariives  from  the  inner  hop- 
fiweof  the  thyroid  cartilage^  just  extwnal  to  the  origin  of  the  Thyro  arytenoid  mus- 
cle, and  spreads  out  upon  tho  outer  snrface  of  the  saecnlus  laiyiiL.'i-« :  sfunr  of  it,< 
fibres  are  lost  in  ilie  aryieao-epiglottidean  fold,  whilst  others  are  continued  forward 
to  the  margin  of  the  epiglottis  {Depressor  epiglottldiit). 

The  Ari/t^eno-epifflotUdeu$  mperiar  consists  nf  a  few  delicate  munndar  faseiodi 
whi(di  arise  from  the  a|)ex  of  tlif  arvt^jnoid  curtil;i_'rs.  lunl  lu  roinc  Invj  in  the  f 'M 
of  mucous  membrane  extending  Ijetween  the  arj^tenoid  cai'tilage  and  side  of  the 
epiglottis  {aryteno-e^iylottidean  folds). 

The  Arfftan(heptglottideH$  inferior  (Compreuor  tatwiH  laryrufit^  Hilton)  ariiies 
from  the  aryt«noia  cartilage,  just  above  the  attachment  of  the  superior  vocal  chord  ; 
passing  forward  and  upward,  it  !»preads  out  upon  tlir  it»n>'r  and  ii|)per  ]«irt  of  the 
epiglottis.  This  mu6cle  is  separated  from  the  preceding  by  un  indistinct  areolar 
interval.' 

Action.'^!. — In  considering  the  action  of  the  muscles  of  the  larynx,  they  may  be 
conveniently  divided  into  two  groups — viz. :  1.  those  which  open  ami  eloise  the 
glottis;  2,  those  which  regulate  the  degree  of  tension  of  the  vocal  chordiu 

1.  The  muscles  which  open  the  glottis  are  the  Crico-arytienoidei  poetici.  and 
those  which  close  it  are  the  Aryt^enoideus  and  the  Crico-aryticnoidsi  latemles. 
The  muscles  which  regulate  the  tt  iisioii  of  tlio  vocal  chords  arc  the  Crico-fhvrnidei. 
which  make  them  t<>nse  and  elongate  tliem,  and  the  Tliyro-aryt:cnoidei.  wbieh  reUx 
and  shorten  them.  The  Tb^ro^piglottideus  is  a  depressor  of  the  epiglottis,  uud  the 
Aryt<'eno-epiglottidei  constrict  the  superior  aperture  of  the  larynx,  comprecis  the 
sacculi  laryngis,  and  empty  them  of  their  contents. 

Till"  ^ ri'  '^-iir'/hrii'ii'L  i  ^yosfi'ri  separate  the  clKiriia-  vm.  nut]  i-onH04|uentlv  open  tli*'  ^lot- 
tit>,  by  rottitiug  the  arytenoid  cArtilagen  oulvmrd  aruuud  a  vortical  axi»  |ta>isinx  through  the  cneo- 
arytenoid  joints,  so  that  their  anterior  ansrl<>B  and  the  H^ments  attached  to  them  become  widely 
aepiirutcd,  the  vix-al  chords  at  the  same  time  lK>in£;  ma<le  tense. 

The  CrirfMtrijtirnoiilei  latnnlfn  oIohc  the  glottis  by  rotiitin;;  t}io  aryl«'uonl  cartilnges  inwani. 
to  as  to  approximaU'  tfioir  anterior  aniilen. 

The  An/Uennideut  mmctat  approximate  the  aryteuoid  cartila|^es,  and  thus  cloec  the  openiafc 
of  the  iclotttfl.  espeeiallT  at  itx  biu*k  part. 

Tlif  f^rir.,  ffii/r'ii,!  iiius'  frs  ]ii-uilai->'  t.  ii-Inii  ami  <'l<iiiL'atIiiTi  of  ffif>  vdcal  chords.  TM*  wm 
formerly  sujH'  1  to  1*0  ell<<.t'  1  liy  iniwiuj^  tlimii  tli«  thyroid  tncr  tlic  cri<'oi(l,  but  there  •«-em» 
to  be  ^ooil  r>  .1  •  ti  fiir  believing,'  th  it  the  thyroid  ojirtilaire;*  are  fixed  by  the  Thyn>-liyoid  inuM.'h«^ 
and  that  the  Crivo-thyroid  muticlcs  draw  upward  the  front  of  the  crieuid  cartilage  and  s^o  dcpmw 
the  posterior  portion  and  with  it  the  arytenoid  cartilasres,  and  thnu  olonuaie  f  he  voeti!  chord*. 

'('he  T/n/n/-iiiifltntiiiilri  inus'  h  <.  .•iiii--i-itin^  (»f  two  part--  in  j  JifT-n  iit  atfachm»'iit-i  art  1  V:\ 
furent  dirt!ctionH,  aro  rather  complicated  a»  re;.'ard!<  their  action.  I'lifir  main  n«e  i*  to  draw  the 
arytenoid  cartiUiKeB  forward  toward  the  thyroid,  and  thus  shorten  and  relax  the  vitcal  chiifd«. 
Bnt  owini^  to  the  conntvtion  of  the  itmer  portion  with  the  vocal  chonl.  this  part,  if  uctin-:  M-pa- 
rately.  is  supposed  to  modify  its  elasticity  and  t<'nsion.  ami  the  outer  portion,  l»ein;i  itwcrtoi  into 
the  out*-r  part  of  the  anti>rior  snrfa<-e  of  the  aryt<>noid  cartilage,  may  rotate  it  in wani,  and  Ulll* 
narrow  the  rim  a  ^lottidi^  by  bringing;  the  two  ohordi*  together. 

The  Th;/r/>-rp{i/loltidei  depreKA  tlte  epijrlottis  and  mttAni  in  compreMainie  the  naoeuli  huyaip*. 
T!i  A r\ t,i  iiM  ,  |.I  j;|ottidcus  superior  constrii-ts  the  snperi  ir  iiji  rture  of  the  larynx  when  it  i* 
drawn  upward  during  de;rlutition  ami  tiie  o|K>iun^  closed  by  the  e|dt;lutti».    The  Aryta.'uo-»'i»i- 

{;lotttdeus  inferior,  together  with  some  fibres  of  the  Thjro<urytttaoidei,  compress  the  sacenliu 
aryngis.   

'  Ml'-^Ti  r-  TKi  Tirt  n  '.i.i  — -r-  -P.r.rlid.-ilcl:.  jnn,  i  P,-"-t,  ,■  V!,-.-i.  ''-r/. -■"AriA.  2»l  Part.  1^ *'.'■>  describe* 
a  muscle  hitiicrio  <.'tiUrtl_v  ovtil.Hjkcd.t^xtcpi  a,  brief  stateuivnl  in  llciiU*'s  .< H/t/'Wiy,  wlucb  aris**  iV-m 
the  niKlnIc  of  cartilage  (corpus  (riliceum  i  in  the  jiosterior  thynvhy.iid  lijiament,  nnd  pai*^!*  forward 
and  upward  to  enter  the  tongue  along  with  the  Kerato-giowun  ouiticie.  lie  met  with  this  moicie 
<%bt  times  in  iwcoty-two  swbjeeis.  It  occurred  in  both  seissi  soiMttnei  oa  both  sides^  «l  ollian  «a 
one  only. 
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Tho  Mucous  Membrane  oi'  the  Ijirynx  is  cotrtinuon**  aHovc  with  that  lininfr  the 
mouth  an<l  pharynx,  and  is  prolonj»eil  through  the  tradiea  and  bronclii  into  the 
lungs.  It  lines  uie  posterior  and  up}>er  |)art  of  the  anterior  surface  of  the  epig1ot> 
tis,  to  which  it  is  closely  adherent,  and  forms  the  arytono-epiglntti(U'uii  fohls  wliich 
encircle  the  superior  apertnro  of  the  hirynx.  It  lines  the  whole  of  the  cavity  of 
the  larynx,  forms  by  its  reduplication  the  chief  part  of  the  superior  or  false  vocal 
chord,  and  from  the  ventricle  is  continued  into  the  sacculus  laryngis.  It  is  then 
reflected  over  the  true  vocal  chords,  where  it  is  thin  and  very  intimatelv  adherent, 
covers  the  inner  surface  of  the  crico^tbyroid  membrane  and  cricoid  cartilage,  and  is 
ultimately  continnofj*!  with  tfic  linini'  membmne  of  the  trncltea.  It  is  cnveroil  with 
cohnniiar  ciliated  epilhelimu  In-low  tlir  siijtenor  vocal  cliord  ;  but  above  this  point 
the  cilia  are  found  only  in  front  as  high  as  the  middle  of  the  epiglottis.  In  the 
rest  of  its  extent  the  epithelium  is  of  the  squamous  variety. 

Glands. — The  mucous  membrane  of  the  larynx  is  furnished  with  very  many 
mtifipnrrnH  irlands.  thf  orifices  of  which  are  found  in  ncrtrly  every  part;  they  are 
very  numeroiis  upon  the  epip^lottis,  l»eing  lodged  in  little  pit.-i  in  ius  substance;  they 
are  also  found  in  large  numbers  along  the  posterior  margin  of  the  arytenoid-epiglot- 
tidean  fold,  in  front  of  the  arytenoid  cartilages,  where  they  are  termed  the  arytenoid 
glandM,  They  exist  al^to  in  large  numbers  upon  the  inner  surface  of  the  sacculus 
latyngis.    None  are  fnind  oti  the  vnral  chords. 

Vk?!«ET<s  and  2sehve>. — The  arferien  of  the  larvnx  are  the  larvngeal  branches 
derived  from  the  superior  and  inferior  thyroid.  The  vcim  empty  themselves  into 
the  superior,  middle,  and  inferior  thyroid  veins.  The  lympkaHc%  terminate  in  the 
deep  cervical  glands.  The  n»rvf9  are  the  superior  laryn^l  and  the  infciiur  or 
re<'iirrpnt  lnrvn;[re;d  brMnrhcs  of  the  pnetimoffnstric  nerves,  it»iiied  by  tilaniciits  iVnni 
the  syni[»atlictic.  The  superior  laryngeal  nerves  supply  the  mucous  membrane  of 
the  larynx  and  the  Crico-thyroid  muscles.  The  inferior  laryngeal  nerves  supply  the 
remaining  muscles.   The  Arytenoid  muscle  is  supplied  by  Wth  nerves. 


THB  TRACHBA  (Fig.  614). 

The  Traoheai  or  Windpipe,  is  a  cartilaginous  and  membranous  cylindrical  tube, 
flattened  posteriorly,  which  extends  from  the  lower  part  of  the  larynx,  on  a  level 

with  the  Axxh  cervical  vertebra,  to  opposite  flie  fourth,  or  sometimes  the  fifth,  dor- 
sal, where  it  divides  into  the  two  bronchi,  one  for  each  lung.  The  trachea  measures 
about  four  inches  and  a  half  in  length  ;  its  diameter  from  side  to  side  is  from  three- 
quarters  of  an  inch  to  an  inch,  being  always  greater  in  the  male  than  in  the  female. 

Rklations. — Tlie  antcrinr  8tirface  of  the  trachea  is  convex,  an«l  covere<l  in  the 
nerk,  from  alx)ve  downward,  by  the  isthniii«  ftf  the  tliyrniil  gland,  the  inferior  thy- 
roid veins,  the  ai'teria  thyroidea  ima  (when  that  vessel  exists),  the  Sterno-hyoid  and 
Stcmo-thyroid  muscles,  the  cervical  fascia  (in  the  interval  between  those  muscles), 
and,  more  superficially,  by  the  anastomosing  branches  bi  t\v( «  n  tlu  interior  jugular 
veins;  in  the  thorax  it  is  covered  from  bffnrc  b:ickward  l»y  the  first  piece  of  the 
sternum,  tlie  remains  of  the  thvmus  «:land.  the  left  itmominate  vein,  the  arch  of  the 
aorta,  the  iniiouiinate  and  left  carotid  arterie;*,  ami  the  deep  cardiac  plexus.  It  lies 
upon  the  ODsophagus,  which  ift  directed  to  the  lelt  near  the  arch  of  the  aorta;  later- 
ally, in  the  veek.  it  is  in  relation  with  the  c<uumon  carotid  arterief;  the  lateral  lobes 
of  the  thyroid  gland,  the  inferior  thyroid  arteries,  and  recurrent  laryngeal  nerves; 
antl  hi  fh"  Ihoror  it  lies  in  the  interspace  between  the  pleurae,  having  the  pneumo- 
gastric  nerve  on  each  .side  of  it. 

The  Right  BrotudiuB,  wider,  shorter,  and  more  horizontal  in  direction  than  the 
lefl;,  is  about  an  inch  in  length,  and  enters  the  right  lung  opposite  the  fifth  dorsal 
vertebra.  The  vena  azygos  an  hes  over  it  from  behind,  and  the  right  pulmonary 
artery  lies  l»e]ow\  and  then  in  fVunt  of  it. 

The  Left  Bronchus  is  smaller,  more  obli<jue,  and  longer  than  the  right,  being 
nearly  two  inches  in  length.    It  enters  the  root  of  the  left  lung  opposite  the  sixth 


Front  View  of  0»Hll«ffes  of  Larynx :  tbe  Tmcbea  and  Bfonehi. 


doi'sal  vertebra,  about  an  incb  lower  tlian  the  right  bronchus.  It  passes  beneath 
the  arch  of  the  aortu,  crosses,  in  front  of  the  (Eso)>haiiiis.  the  rlionu-ir  <]net  and  the 

descending  aorta,  and  has  tbe  left  pulmo- 
nanr  artery  lying  at  first  above,  and  then 
in  nont  or  it.  If  a  transverse  scctioD  i> 
made  across  tbe  tmcbea  a  sliort  distance 
above  its  point  of  bifumition,  and  a 
bird's-eye  view  taken  of  its  interior 
(Fig.  615),  the  septum  placed  at  tbe 
bottom  of  lilt'  trachea  and  sepsiBtiqg 
the  two  bronchi  will  be  seen  to  occnpv 
the  left  of  the  nicdiaii  liiie.  w:t«  fir^t 
ishown  by  Mr.  (iootliill  ot"  Dublin.  thtt 
anj  solid  body  droppini;  into  tbe  trscbei 
would  naturally  hv  directtnl  toward  the 
right  bronchus ;  and  this  tendency  is  undoubtedly  aided  by  the  burger  sise  of  thii 


TranHVPrsc  Section  of  the  Trachea,  Ju^t  above  Its  bi- 
furcation, wUb  a  bird's-eye  view  of  tbe  interior. 
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tube  a8  compared  with  its  fellow.  ThiH  fact  serves  to  explain  why  a  foreign  Bttb- 
stance  in  tin-  trachea  pencrnlly  falls  into  the  right  bronrhns. 

Structure. — The  tracliea  is  composed  of  imperfect  cartilaginous  rings,  fibrous 
membrane,  moBcalar  fibres,  longitudinal  yellow  dbkstic  fibres,  mncons  m^nbranei 
and  glands. 

The  Cajiilages  vary  from  sixteen  to  twenty  in  number:  each  fornis  an  imper- 
fect ring,  which  surrounds  about  two-thirds  of  the  cylinder  of  the  tnichea,  being 
imperfect  behind,  where  the  tube  is  completed  by  fibrous  membrane.  The  carti- 
lages are  placed  horiaontally  above  eacli  other,  separated  by  narrow  membranous 
intervnl<«.  They  meitsure  ahont  two  lines  in  depth  ami  linlf  a  line  in  thickness. 
Their  outer  surfaces  are  flattened,  but  iuteraallj^  they  are  convex,  from  being  thicker 
in  the  middle  than  at  the  margins.  The  cartilage  are  enclosed  in  an  elastic  fibrous 
membrane,  which  forms  a  double  layer,  one  layer,  the  thicker  of  the  two,  passing 
over  tho  outer  surface  of  tlic  rin;:,  flic  other  over  th<»  inm  r  surface :  at  the  upper 
and  lower  margins  of  the  cartilages  these  two  layers  blend  together  to  form  a  single 
meuibrane,  which  connects  the  rings  one  with  another.  They  are  thus,  as  it  were, 
imbedded  in  the  membrane.  In  the  space  behind,  between  the  extremities  of  the 
riii^s.  the  membrane  forms  a  single  distinct  layer.  The  peculiar  cartilages  are  the 
first  jiml  the  last. 

The  jir^t  cartihige  is  broader  than  ihe  rest,  and  sometimes  tlivided  at  one  end; 
it  is  connected  by  fibrous  membrane  with  the  lower  border  of  the  cricoid  cartilage, 
with  which  or  with  the  succeeding  cartilage  it  is  sometimes  blended. 

Tho  Inut  rfirt/hifje  is  thick  ami  broad  in  the  middle,  in  consecjiience  of  its  lower 
border  heing  iji*olonged  into  a  triangular  ho<jk-shaped  process  which  curves  down- 
ward and  backward  between  the  two  bronchi.  It  terminates  on  each  side  in  an 
imperfect  ring,  which  encloses  the  commencement  of  the  brottchi*  The  cartilage 
mIiovc  ilii'  l;ist  is  soinewhat  hroader  than  the  rest  at  its  centre.  Two  or  more  of  tlie 
cartilaj^es  often  unite  partially  or  completely,  and  are  sometimes  bifurcated  at  their 
extremities.  They  are  highly  ehu'itic,  and  seldom  ossify,  even  in  advanced  life.  In 
the  right  bronchus  the  cartilages  vary  in  number  from  six  to  eight ;  in  the  left,  from 
nine  to  twelve.    They  arc  slinrter  and  nnrrnwer  than  tho?e  of  the  traclien. 

The  Muscular  Fibres  are  dispose<i  in  two  layers,  longitudinal  and  transverse. 
The  hngitudmal  fibres  are  the  most  external,  and  arise  by  minute  tendons  from 
the  inner  surfaces  of  the  ends  of  the  tradieal  cartilages  and  from  the  fibrous  mem- 
brane. 

Tlie  tranifvcntc  jihres  (Trachealif  musele,  Todd  and  l)<i\v!iiaii ),  the  most  internal, 
form  a  thin  layer  which  extends  tiausveisely  between  the  ends  of  the  cartilages  and 
the  intervals  between  them  at  the  posterior  part  of  the  trachea.  The  muscular 
fibres  are  I'f  the  nnstriped  variety. 

The  Blaatic  Fibres  form  n  complete  lining  to  the  entire  cylinder  of  the  trachea 
external  to  the  mucous  membrane:  they  are  most  abundant  at  the  posterior  part  of 
tiie  tube,  between  the  extremities  of  the  rings,  where  they  are  collected  into  distinct 
longitudinal  bundles,  am!  ai<  especially  numerous  about  the  bifurcation  of  the 
trachea.  Tliey  xw\x  be  trat  ed  downward  as  a  continiioufa  membrane  to  the  ultimate 
ramifications  of  the  bronchial  tubes.  The  fibres  are  contained  in  a  loose  submucous 
tissue  together  with  numerous  mucous  glands. 

The  Mucous  Membrane  contains  a  large  amount  of  lymphoid  tissue.  It  pre- 
sents a  well-marked  basement  njeinlinme.  stipporting  a  layer  of  eolntnnar  ciliate<l 
epithelium,  between  the  deeper  ends  of  which  are  smaller  round  or  elongated 
cells.  It  is  continuous  above  with  that  of  the  larynx,  and  below  with  that  of  the 
lungs. 

The  Tracheal  Glands  are  hmnd  in  great  almndance  at  the  posterior  part  of  the 
trachea.  They  are  small  flattened,  ovoid  boilies,  place<i  upon  the  outer  surface  of 
the  fibrous  layer,  each  fnmished  with  an  excretory  duct,  which  pierces  the  fibrous 
and  muscular  layers  and  opens  on  the  surface  of  the  mucous  membrane.  Some 
glands  of  smaller  size  are  also  founil  at  the  sides  of  the  trachea,  between  the  layers 
of  fibrous  tissue  connecting  the  rings,  and  others  immediately  beneath  the  mucous 
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coat.    The  seQretioD  from  these  glands  swves  to  labricate  the  inner  eurfiwe  of  the 

trachea. 

Vessels  and  Nerves. — The  trachea  is  supplied  with  blood  by  the  inferior  thy- 
roid arteries.  The  vein$  terminate  in  the  thyroid  venous  plexus.  The  nene$  are 
derived  fimn  the  pneamogastrie  and  its  recurrent  brandies  and  from  the  sym- 
pathetic 

Surgical  Anatomy. — The  air-passaiires  may  be  opened  in  two  different  sitaaUons :  through 
the  erieihtliyroid  membrane  Utuyngotomy),  or  in  aome  part  of  the  trachea  (fradtoofomv) ;  and  t» 
these  eome  aurgsona  hate  added  a  third  method,  by  opening  the  erioo^hynid  menbnuM  aad 

Fio. 


Snisleal  Anatomy  of  Laiyii80>Tnu!bea1  Regton,  In  the  Inftnt. 


dividing  the  erfotdd  earlilag^  with  the  wpfer  ring  of  the  trachea  {Utri/ii>jo-1miAtotomM).  The 
Rtudcnt  should  careiblly  oonnder  the  relative  anatomy  of  the  air^nbe  in  eaeh  of  these  aitoatioBa 

(Fig.61»)). 

Laryngotomy  is  anatomicallv  the  nio»<t  !<!nip)e  ofieration;  it  ran  most  readilv  lie  perfomcd. 
and  should  always  be  preferred  whon  partioulnr  oiiruinstanci*!!  do  not  render  Uie  operaliooof 
tracheotomy  absolutely  neces.sary  [or  whfn  instant  (tiwration  is  neiilfulj. 

The  crico-thyroiil  nu  iiilinini'  i>  v<  rv  Mi|M  ifi(  ial.  iM-in-r  rovcnMl  fmlv  in  tlif  middle  lino  hy  tbt 
slun,  superficial  fu-scia,  and  tlie  deep  fuacia.  On  each  side  of  the  middle  line  it  is  aliK>  covrrrd 
by  the  oterno-hyoid  and  Sterno-thyroid  mueolee,  which  diverge  slightly  from  each  other  al  tbcir 
upjx^r  parts,  leavini;  a  slij:lit  itid  rval  hctwecn  tln-iu.  On  tliose  tiium-I<'(*  tlit-  utitorinr  Juirular 

vein.  The  only  vf-si'l  uf  any  importance  in  oonmrtion  with  thin  o[MTati<in  is  tho  crii-o-thyrci'l 
artery,  which  crosses  the  crico-thyroid  membmne  and  which  may  l>e  woinnled.  hut  rarely  zwv* 
rite  to  any  trouble.  The  operation  is  performed  thus :  The  head  beins  thrown  tiack  and  steadied 
by  an  assistant,  the  finftfsr  is  passed  over  the  fVont  of  the  neck  and  the  crioo-thyroid  depresdea 

felt  for.  A  vertical  incision  is  then  made  throujrh  the  skin  in  the  middle  line  over  this  s|K^>t,and 
carried  down  through  the  fastria  until  the  crico-thyroid  membrane  is  exposed.  A  cro!«*-<;ut  i» 
then  made  through  the  membrane  close  to  the  upper  Imrder  of  the  cricoid  cartila-je.  w  asto 
avoid,  if  poeaible,  the  crico-thyroid  artery,  and  a  tracheotomy-tube  introduced.  It  has  been 
reeommended.  as  a  more  rapid  way  of  performing  the  operation,  to  make  a  trannverse  instead 
of  a  loiiirif udinal  cut  throii<;h  ihe  siipeifii  ial  structures,  and  to  cut  at  onci'  into  the  uir  pa«»stjpfS. 
It  will  seen,  huwever|that  in  operatitiL'  iij  iliis  way  the  anterior  jugular  veiii>  wduM  he  in  danger 
of  beitig  wounded. 

Traihrtifomtf  mav  bo  performed  either  HlM)ve  or  lielow  the  isthmoa  of  the  tbyroid  body.  Off  tiu* 
structure  may  be  divided  and  the  trachea  opene<l  liencath  it. 

The  isthmus  of  the  thyroid  j;land  u^nallv  crosses  the  6ee<md  and  thirti  rinir*  of  liie  trachea: 
along  ita  upper  border  is  frequently  to  be  found  a  large  transverse  communicating  branch  be- 
tween the  superior  thyroid  veina,  and  the  isthmus  itaelf  it  eoveved  by  a  venous  pTexu«  foimed 
between  the  thyroid  veins  of  opposite  si<les.  Theoreticallyi  thaiefom,  it  ia  adviaabis  lo  aveid 
dividiug  tbiei  struuture  in  opening  the  trachea. 
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AtMv*  lh«  IsUimm  trachea  i»  comnHratively  tiuperflcial,  being  corered  by  the  skin,  mjpep* 
fioiiil  fiiMjiu,  iJprp  fn-o'ia.  Sti'rno-hvoii!  iitui  thyri/iil  iini>cl('-..  aii>l  a  spf'oiKl  Inver  «if  the  deep  foMcia, 
which,  attached  aUwe  to  the  luwer  Imriier  ul  the  hj> old  bone,  dccK.-<.'iidi>  l  i-neatb  the  niuscle8  to 
the  thvroiJ  botly,  where  it  dividefi  into  two  hivers  and  encloses  the  isthmus. 

Below  (he  iiilbinue  (he  (racbea  lie«  mueb  more  deeplj,  and  U  coverdl  bv  the  Sterno-hjoid 
and  the  Sterno^thjniid  DinseleB  and  a  quantity  of  todee  areolar  timne,  in  wbieh  ii  a  plextu  of 
v<  ins,  jsoim-  of  them  of  hir;.'<  ^ize,  and  which  converge  to  twn  tninlcj,  the  irifrrinr  tlivrold  veins, 
which  descend  on  either  liide  «)f  the  me^iian  line  on  tlie  front  of  the  tnichea  to  open  into  the 
innominate  veinn.  In  the  infant  the  thymus  gland  a'^ccnds  a  variable  di»<tance  along  the  front 
of  the  trachea,  and  opimite  the  episfternal  notch  the  windpipe  ie  crowed  by  the  left  innominate 
vein.  Occasionally  ait>o.  in  young  t^ubject.s,  the  innominate  artery  crowes  the  tube  obliquely, 
above  the  level  of  th<'  ^tcnuiili.  Tlic  arti  i  ia  thyroideft  ima,  when  (hat  vcMel  esiata,  paeees  firom 
below  upward  along  the  front  of  the  trachea. 

From  these  ob«ervution!<  it  must  )j«  evident  that  the  traehe*eail  be  more  readily  opened  aboT0 
than  below  the  iKthinuis  of  the  thyroid  body. 

Tracheotomy  al>ovc  the  iMthniUH  is  performed  thua ;  The  puticiit  .should,  if  po«.sihle,  he  laid  on 
his  lull  k  on  a  table  in  a  good  light.  A  pillow  is  to  be  placed  under  the  shoulders  and  the  bead 
thrown  back  and  steadied  bv  an  aMietaot.  The  eurgeon,  standing  on  the  right  side  of  hie  patient, 
nakee  an  ineielon  from  an  Ineh  and  a  half  to  two  indies  in  length  in  the  median  line  of  tiie  neek 
fnnn  tho  top  nf  xhr-  crii  niil  cartrlnjro.    Thn  inci>inii  must  he  made  exactly  in  the  middle  90 

to  avoid  llic  unt<tiior  ju^iuhir  veins,  ami  after  the  i^uDcrticial  structures  have  lx>en  divided  the 
interval  between  the  Sterno-bvoid  inui^elei^  must  be  found,  the  raph^  divided,  and  the  minelea 
drawn  arart.  The  lower  bonier  of  the  cricoid  cartilage  must  now  be  felt  for,  and  the  upper 
part  of  me  trachea  ezposed  from  this  point  downward  in  the  middle  line.  Bene  has  reoom- 
mended  that  the  I.ivit  nf  fasria  in  frmit  of  the  tra<  hca  .should  be  cliviilt  <1  fransvorscly  at  the 
level  of  the  lower  Iforder  of  the  cricoid  eartiiaijo,  and,  hiiving  l>een  seized  with  a  pair  of  forceps, 
pressed  downward  with  the  handle  of  the  sctiipel.  Bv  this  means  the  isthmus  of  the  thyroia 
gland  is  depresse«l  and  is  save*!  from  all  danger  of  being  wounded,  and  the  trachea  clearly 
exposetl.  Tne  trachea  is  now  transfixed  with  a  sharp  hook  and  drawn  forwani  in  order  to 
steady  it,  and  is  then  opened  by  inx  rtin;:  the  knife  into  it  and  dividing  the  two  or  three  u|){it  r 
rinp  of  the  traobca  from  lielow  upward.  If  the  trachea  is  to  l>e  opened  below  the  isthmus,  the 
ineision  most  he  made  from  a  little  below  the  cricoid  cartilage  to  the  top  of  the  sternum. 

In  the  child  the  triu-hea  is  smaller,  more  deeply  placed,  and  more  uiovalilt"  flian  in  flic  adnlt 
In  fat  or  short-n.  c  ked  people,  or  in  those  in  whom  the  muscles  of  the  nick  arc  jiruuiinenlly 
developed,  the  trachea  is  more  de<'ply  placed  than  in  the  opposite  conditions. 

[For  a  careful  study  of  the  ''Anatomy  of  the  Anterior  Median  Kegioo  of  the  Neck,'*  with 
especial  reference  to  tracheotomy  in  children,  see  Pitcher,  Brofhhjn  Anmal*  of  Anatomy  and 

hilubaiion  of  the  Lnnjnx. — Dr.  O'Uwpi'er  has  reccntiy  reintroduced  this  operation  as  a  substi- 
tute for  tracheotomv.  with  ^reat  ingenuity  and  success.  A  tube,  varving  in  sixe  act-oniing  to' 
the  size  and  age  of  the  patient,  with  a  flange  to  prevent  its  slipping  Into  the  trachea,  is  tempo- 
rarily attached  to  a  handle  and  introductnl  through  the  glottis  into  the  larvns,  the  tiunue  ut  the 
upper  end  resting  on  the  v(k  al  <  hords.  The  handle  being  now  dctaehed,  the  tube  i«  left  in  aibu 
h  IS  removed  aii»o  by  a  temporary  handle,  j 


THE  PLEURA. 

Each  liiiKj;  i-  in  vested  upon  it?  oxtcriKi!  .sul  fat  e  ]>\'  an  oxcoeflingly  delicate  sornns 
meiiilininc.  the  Pleura,  which  em  loses  the  organ  m  far  as  its  root,  and  is  then  retlecttd 
upon  the  inner  .surface  of  the  thorax.  The  portion  of  the  serous  nienibraue  inveftliiig 
the  surface  of  the  lung  is  called  the  pleura  jmlmtmalis  (visceral  layer  of  pleura),  while 
that  wliich  lines  the  inner  surface  of  the  du  st  i?;  called  the  pleura  costahn  (parietal 
layer  of  the  pleura).  The  intorspace  or  cavity  between  these  two  layers  is  called  the 
cavity  of  the  pleura.  Each  pleura  is  therefore  a  shut  sac,  one  occupying  the  right, 
the  other  the  left  half  of  the  thorax,  and  they  at  e  i^erfectly  se|)anite,  not  communi- 
cating with  each  other.  The  two  pleune  do  not  meet  in  the  middle  line  of  the  chest, 
exceptinir  npp(*«ite  the  upper  part  of  the  .'<econ<l  piece  of  the  stornnm  ;  an  interspace 
is  thus  left  between  them  which  contains  all  the  viscera  of  the  tiiora.x  excepting  the 
lungs :  this  is  the  mediastinum. 

Bofleotioxtfi  of  the  Pleura  (Fig.  617). — Commencing  at  the  sternum,  the  pleura 
pa.«i.«os  outward,  covers  the  costnl  c!irtila<res,  the  inner  surface  of  tfio  ribs  and  Inter- 
costal muscles^  and  at  the  buck  part  of  the  thomx  pass^  over  the  thoracic  ganglia 
and  their  branches*  and  is  reflected  upon  the  sides  of  the  bodies  of  the  vertebrae, 
will  re  it  is  separated  by  a  narrow  interspace  from  the  opposite  pleura,  the  posterior 
media9tiHum»    From  the  vertebral  column  the  pleura  passes  to  the  side  of  the  peri- 
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cudium,  which  it  covers  to  a  slight  extent:  it  then  covers  the  baek  part  of  the  root 

of  the  lung,  from  the  lower  border  of  which  a  triangular  fold  descends  vt  rtically  bj 
the  side  of  the  jiostcrior  niediastiiiuni  to  the  Diaphnijiin.  This  fold  is  the  hniud  lii'a- 
mcut  of  the  lung,  the  liyumenluin  latum  jju/ikh/u'm,  and  serves  to  retain  the  loner  part 
of  that  organ  in  position.    From  the  root  the  pleura  may  be  traced  over  the  oonvex 

Fio.  617. 


A  TmtWTene  Section  of  tbe  Tbonuc,  ■howliis  the  relative  podtfon  of  tiie  vlNcem  end  tbe  lefleetltme  of  die 

plenne. 


surface  of  the  lung,  the  rammit,  and  base,  and  also  over  tbe  sides  of  the  fiasorei  ' 
between  the  lobes.    It  covers  its  anterior  surface  and  the  front  part  of  Hi*  nnit.  and  I 
is  reflected  upon  the  side  of  the  perieanliuni  to  tiie  inner  surface  of  the  sternum.  ' 
Below,  it  covers  the  upper  surface  of  the  Diaphragm  ;  ahore,  its  apex  projevtd.  iu 
the  form  of  a  eul-de-eae,  through  the  superior  opening  of  the  thorax  into  the  neck, 
extendin;!  from  i>ne  to  two  inches  above  the  margin  of  the  first  rib,  and  re<^'eive.>  the  j 
summit  of  the  cDi  rcspunding  lung  :  this  sac  is  sti-rii'jfliened.  aeenrdinir  to  I>r.  Sibson. 
hy  a  dome-like  expaii-sion  of  fascia  derived  from  thai  covering  the  lo«  tr  part  of  the 
Scaleni  muscles.  j 

A  little  above  the  middle  of  the  stennim  the  contiguous  surfaces  of  the  two  pleune 
are  sometimes  in  contact  for  a  slight  extent ;  but  al)ove  and  bclow  this  point  the  inter-  j 
val  left  between  them  forms  the  anterior  meiliastiiium. 

The  inner  snrfiMw  of  the  plenra  is  smooth,  polished,  and  moistened  by  a  nenm 
fluid ;  its  outer  surface  is  intimately  adherent  to  the  surftce  of  the  lung  and  to  the 

pulmonary  vessels  as  they  emerge  fvntn  tbe  pericardium  :  it  is  also  adherent  t<<  'hi- 
upper  surtiice  of  the  Diaphragm:  throughout  the  rest  of  its  extent  it  is  sumev«hat 
thicker,  and  may  be  separated  finom  the  adjacent  parts  with  extreme  fiunlt^. 

The  right  pleural  sac  is  shorter,  wider,  and  reaches  higher  in  the  neck  than  the  i 
left. 

Vessels  and  Nerves. — The  arteries  of  the  pleura  are  derived  from  the  inter-  , 
costal,  the  internal  mammary,  the  musculo-phrenic,  thymic,  pericardiac,  and  bran* 
chial.    The  veinn  correspond  to  the  arteries.    The  li/inpInitirM  are  very  numeroo*. 
The  iMTvet  are  derived  from  the  phrenic  and  sympathetic  (Luschka).  KifUikcr 
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states  that  nen'c^  accoiupuuy  the  rumiticutiuu  uf  the  bronchial  arteries  in  the  pleura 
pulmonalis. 

MEDIASTINUM. 

The  mediastinum  is  the  space  left  in  the  meiiian  line  of  the  chest  by  the  non- 
approxiination  of  the  two  pleunc.    It  extends  from  the  sternum  in  front  to  the 


Fio.  618. 


The  Posterior  Mediastinum. 

spine  behind,  and  contain.^  all  the  viscera  in  the  thorax  excepting  the  lungs.  The 
nitMlia-stinuu)  may  be  divide<l  for  purposes  of  description  into  two  parts:  an  upper 
portion,  above  the  upper  level  of  the  pericardium,  which  is  named  the  superior 
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mediastinum  (Struthers),  and  a  lower  portion,  below  the  upper  level  of  the  peri<!ai<> 

(lium.  This  lnwLf  (tortion  is  again  subdivided  into  three :  that  part  which  is  con* 
tiiiiu'fl  and  filK-d  by  tlie  jwricarJium  :in(!  its  cnntonts.  the  nuihl!,'  nn'Intxtmum; 
that  part  which  is  in  front  of  the  pericardium,  the  anterior  medianfmum  ;  abd  that 
part  which  is  behind  tlie  pericardium,  the  pnnterior  mediatUnum. 

The  superior  mediastinum  is  that  portion  (»f  the  interpleural  space  which  lies 
above  the  upper  level  of  the  jx-riiiirdiuin  between  the  manubrium  sterni  in  frnnt 
and  tho  upper  dorsal  \  ertebne  lieliind.  ft  is  bounded  below  by  a  plane  pa{<«sing 
backward  from  *he  Junction  of  tiie  manubrium  and  gladiolus  sterni  to  the  lower 
pfirt  of  body  of  the  fourth  dorsal  vertebm  (Thane)  or  third  dorsal  VMtebm 
(Struthers).  It  contains  the  origins  of  the  Steruo-hyoid  and  Sterno-thyroid  mus- 
cles and  the  lower  ends  of  the  Ijoniriis  colli  muscles;  the  transverse  portion  of  the 
arch  of  the  aorta;  the  innominate,  the  left  carotid,  and  subclavian  arteries;  the 
auperior  vena  cava  and  the  innominate  veins  and  the  left  superior  interooetal  vein; 
the  pnenmogastric.  cardiac,  phrenie,  and  left  recurrent  laryngeal  nerves;  the  trachea» 
oesophagus,  and  thoracic  duct ;  the  remains  of  the  thymus  gland  and  lymphatics. 

The  anterior  mediastinum  is  bounded  in  front  by  the  bternuni,  on  each  ^do  hj 
the  pleura,  and  behind  by  the  pericardium.  Owine  to  the  oblique  position  of  the 
heart  toward  the  left  side,  this  space  is  not  parallel  with  the  sternum,  but  directed 
obliquely  from  a1)ove  downward  and  to  the  left  of  the  median  line;  it  is  broad 
below,  narrow  above,  very  narrow  opposite  the  second  piece  of  the  sternum,  the 
contiguous  aur&eee  of  the  two  plenne  being  occasionallj  united  over  a  small  apaoe. 
The  anterior  mediastinum  contains  the  origins  of  the  Triangularis  sterni  moseles, 
the  internal  mammary  vessels  of  the  left  side,  and  a  quantity  of  loose  areolar  tissue 
in  which  some  lymphatic  vessels  are  found  ascending  from  the  convex  sur^e  of  the 
liver,  and  two  or  three  lymphatic  glands  (anterior  mediastinal  glands). 

The  middle  xnediastinimi  is  the  broadest  part  of  the  interpleural  spaoe.  It 
contains  the  heart  eiiclost-d  in  tlie  pericardimn.  the  ascending  aorta,  the  superior 
vena  cava,  the  bifurcation  of  the  tiachea,  the  pulmonary  arteries  and  veins,  and  the 
phrenic  nerves. 

The  posterior  mediastimim  is  an  irregular  trianeular  space  running  parallel 

with  the  vertebral  column ;  it  is  bounded  in  front  by  tlie  peric4irdium  and  rooti*  of 
the  lungs,  behind  l>y  the  vertebral  column  from  the  lower  bonier  of  the  fourth 
dorsal  vertebra  downward,  and  on  either  side  by  the  pleura,  it  contains  the 
destsending  portion  of  the  arch  and  descending  thoracic  aorta,  the  greater  and 
lesser  azygos  veins,  the  pneumogastric  and  spbnchnic  nerves,  the  esso^sgns,  tfao* 
racie  duct,  and  some  lymphatic  glands. 


THE  LUNGS. 

The  Limgrs  are  the  essential  organs  of  respiration ;  they  are  two  m  number, 
placed  one  in  each  of  the  lateral  cavities  of  the  chest,  separated  from  each  other  by 
the  heart  an\i  other  contents  of  the  mediastinum.  Each  lung  is  conical  in  shape, 
and  pres(  nts  for  examination  an  apex,  a  base,  two  borders,  and  two  surfiioes.  (bee 

Fig.  t;r.».) 

The  a^iex  forms  a  Utpering  cone  which  extends  into  the  root  of  the  neclt  about 
an  ineh  to  an  inch  and  a  half  above  the  level  of  the  first  rib.  [This  cervical  pro- 
longation of  the  lung  above  the  davicle  is  often  finrgotten  in  auscultation  and  pc^ 

cussion.1 

The  hme  is  broad,  concave,  and  rests  ui>on  the  convex  surface  of  the  Diaphmgra; 
its  circumference  is  thin,  and  fits  into  the  space  between  the  lower  ribs  and  the 
costal  attachment  of  the  Diaphragm,  extending  lower  down  externally  and  behind 

than  in  front. 

The  external  or  thoramc  mrface  is  smooth,  convex,  of  considerable  extent,  an*! 
eonresponds  to  the  form  of  the  cavitv  of  the  chest,  being  deeper  behind  than  in  ftont. 
The  cnner  narfaee  is  concave.  It  presents  in  front  a  depression  corresponding  to 
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the  convex  surface  of  the  pericardium,  and  behind  a  deep  fissure  (the  hilum  pulmo- 
nis) which  gives  attachment  to  the  root  of  the  lung. 

The  posterior  border  is  rounde<l  and  broad,  and  is  received  in  the  deep  cone  ivity 
on  cither  side  of  the  spinal  column.  It  is  much  longer  than  the  anterior  border,  and 
projects  below  between  the  ribs  and  the  Diaphi-agm. 

The  anterior  border  is  thin  and  sharp,  and  overlaps  the  front  of  the  pcricardiuni. 

The  anterior  border  of  the  right  lung  corresponds  to  the  median  line  of  the  chest 
from  the  junction  of  the  first  and  second  pieces  of  the  sternum  as  low  as  the  sixth 
costal  cartilage.  The  anterior  border  of  the  left  lung  lies  in  th^;^  mid-line  only  n» 
low  as  the  fourth  costal  cartilage ;  below  this  it  presents  a  V-shaped  notch,  in  which 
the  pericardium  is  exposed,    ^fhe  two  lungs  are  therefore  in  contact  in  the  middle 


Fio.  til 9. 


Front  View  of  the  Heart  and  Lungs. 


•    line,  the  pleura  only  being  int€rpo.sed  between  the  levels  of  the  second  and  fourth 
costal  cartilages. 

Each  lung  is  divided  into  two  lobes,  an  upper  and  lower,  by  a  long  and  deep 
fis.sure  which  extends  from  the  upper  part  of  the  posterior  border  of  the  organ, 
about  thre*'  inches  from  its  apex.  <lownward  and  forward  to  the^  lower  part  of  its 
anterior  border.  This  fisvsure  penetrates  nearly  to  the  root.  In  the  right  lung  the 
upper  lobe  is  partially  divide<l  by  a  second  and  shorter  fissure,  which  extends  from 
the  middle  of  the  prece<ling,  forward  and  upward,  to  the  anterior  margin  of  the 
organ,  marking  off  a  small  triangtdar  portion,  the  middle  lobe. 

The  right  lung  is  the  larger  and  heavier ;  it  is  broader  than  the  left,  owing  to 
the  inclination  of  the  heart  to  the  left  side;  it  is  also  shorter  by  an  inch,  in  con- 
sequence of  the  Diaphragm  rising  higher  on  the  right  side  to  accommodate  the 
liver. 

A  little  above  the  middle  of  the  inner  surface  of  each  lung,  and  nearer  its  po8- 
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terior  than  its  anterior  border,  is  its  root,  bv  which  the  lung  is  connected  to  the 
heart  and  tlic  tradiea.    The  root  is  foniied  dj  the  bnmchiartQbe»  the  paiinoiiarj 

artery,  the  pulinnnjiry  veins,  the  bronchial  arteries  and  vein«.  the  pulmonary  plexus 
of  ncT\QS,  lymphatics,  bronchial  gland»,  and  areolar  tissue. — all  of  which  are 
enclosed  by  a  reflection  of  the  pleura.  The  root  of  the  right  long  lies  beiiiiid  the 
superior  vena  cava  and  si^cending  portion  of  the  arch  of  the  aorta,  and  belo>«  the 
vena  azyjro«.  That  of  the  left  lunir  passes  beneath  tiie  arch  of  the  aorta  and  in 
front  of  tlie  descending  aorta;  the  phrenic  nerve  and  the  anterior  pulmonary 
plexus  lie  in  front  of  each,  and  the  pneumogastric  and  posterior  pulmonary  plexus 
behind  each. 

The  cliii'f  stnictnre?!  rnmpnsinir  the  root  of  each  lnn;i  nre  arnuiLrnd  in  a  similar 
iiiaiiiier  from  before  backward  on  botii  sides — viz.  the  pulmonarv  vcui.h  most  ante- 
rior, the  pulmonary  artery  in  the  middle,  and  the  bronchus,  together  with  the  bron- 
chial vessels,  behind. 

From  above  downward,  on  the  two  sides,  their  arrangement  differs,  thus:  on  the 
right  f^ide  their  position  i< — bronchus,  pulmonarv  artcrv.  pulmonary  veins ;  but 
on  the  left  side  their  position  is — pulmonary  artcrv,  bronchus,  pulmonan-  veins; 
which  is  accounted  for  by  the  bnmchus  being  placed  on  a  lower  level  on  the 
left  than  on  the  right  side,  in  order  that  it  may  pass  under  the  arch  of  the 
aorta.  I 

The  weiylit  of  both  lungs  together  is  about  forty-two  ounc<%,  the  right  lung 
being  two  ounces  heavier  than  the  left ;  but  mudi  variation  is  met  with,  aeoording 
to  the  amount  of  blood  or  serous  fluid  they  may  contain.  The  lungs  are  heavier 
in  the  male  than  in  the  feiimle,  their  proportion  to  the  body  being  in  the  former  a."* 
1  to  '61 ;  in  the  latter,  as  1  to  43.  Tiie  specitie  gra\  ity  of  the  luug-tissue  varies 
from  0.845  to  0.746,  water  being  1000. 

The  eohr  of  the  longs  at  birth  is  a  pinkish  white :  in  adult  life,  a  dark  slate> 
Color,  motflfd  in  patches:  and  n<5  n;re  advances  this  mottling  as-sumes  a  bia<  k  (-..lor. 
The  colorinir  matter  consists  of  granules  of  a  carbonaceous  substance  deposittnl 
in  the  areolar  tissue  near  the  surface  of  the  oi^mu.  It  increases  in  quantity  as  I 
age  ailvances,  and  is  more  alunidant  in  males  than  in  females.  The  posteiior  | 
bonier  of  the  lnni:  is  usually  flarker  than  ilic  anterior.  The  surface  of  flic  hinj; 
is  smooth,  shining,  and  markc*!  out  into  numerous  polyhedral  spaces,  indicating 
the  lobules  of  the  organ :  the  area  of  each  of  these  spaces  is  crossed  by  numerous 
lighter  lines. 

The  #u/)»^/«c('  of  the  lung  is  of  a  liubt,  porous,  spongy  texture;  it  floats  in 
water,  and  crepitates  when  handled,  owiriL'  to  the  presence  of  air  in  the  tissne.  It 
is  also  highly  ela^stic ;  hence  the  coliaj)se<l  state  of  these  organs  wlit-n  tliey  are 
removed  from  the  closed  cavitv  of  the  thorax. 

Structure.— The  lungs  are  composed  of  an  external  Serous  eoat«  a  subseioos 
areolar  ti'^sue,  and  the  pulmoiTarv  sttbstance  or  parenclivnia. 

The  »cron4  coat  is  derived  from  the  pleura;  it  is  thin,  transparent,  and  inv«»4s 
the  entire  organ  as  for  as  the  root. 

The  9ubwrou9  areolar  ttnnae  contains  a  large  proportion  of  eUstir  fibn^  :  it 
invents  tlie  entire  surface  uf  the  lunj  anil  extends  inward  between  tlie  loliuKs. 

The  piirtni-hifma  is  composed  of  lobules,  which,  although  closely  connected  ' 
together  by  an  interlobular  areolar  tissue,  are  quite  distinct  from  one  another,  | 
and  muv  lie  te:ised  !u>und(>r  without  much  diflicultv  in  the  ftctns.  The  lobnica  varv 
in  si/.e:  those  on  the  surfaee  are  large,  of  pyramidal  form,  the  base  tunteil  rowrinl 
the  surface;  those  in  the  interior  snuUler  and  of  various  forms.  Each  lobule 
is  composed  of  one  of  the  ramifications  of  the  bronchial  tube  and  its  terminal  air- 
cells,  and  of  the  ramifications  of  the  pulmonary  and  bronchial  ves.sels.  lympha^ 
ics,  and  nerves,  all  of  these  structures  being  connected  together  by  areolar  fibroas 
tissue. 

The  broucliiiH  upon  entering  the  substance  of  the  lung  divides  and  subdivides 
dichotoroouslv  throughout  the  entire  organ.  Sometimes  three  branches  ari^e 
together,  and  occasionally  small  lateral  branches  are  given  off  from  the  sides  of 
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m  main  trnnk.  Each  of  the  smaller  subdivisions  of  the  bronchi  enters  a  pal- 
monarv  lolmle  {fnhular  branekial  tube),  and,  :i<i;ain  i^nhclividing,  ultimately  ter- 
minate?? ill  tin'  intt.-i ci-lliilar  pai5.«a;:es  nml  airHen>  of  wliidi  the  lobule  i?  coTnpnscd. 
Within  the  lungs  the  l»ronchial  tubes  are  circuhir,  not  HatteneU.  and  their  cunstit- 
uent  elements  present  the  follo\*injr  peculiarities  of  structure: 

The  rartilage9  are  iiot  iiiijH  i  ti'i  t  rings,  but  consist  of  thin  )aminse«  of  varied 
ffiiiii  ami  •^ize,  scatlfrcil  iirru'ulurlv  ahnij;  tlie  >iilfs  of  tht-  tiibe.  I'ciii''-  mr^^\  tli>tiiict 
at  the  points  of  division  of  tlte  1)ronrlii.  'I'liey  may  bo  trat-eil  into  tubes  the  diam- 
eter of  which  is  only  one-fourth  of  a  line.  Beyond  this  point  the  tubes  arc  wholly 
membranous.  The  fibrous  coat  and  the  loneitudinal  elastic  fibres  are  continne<l  into 
the  smallest  ramifications  of  the  bronchi.  The  muscular  coat  is  disposed  in  the  form 
of  ;t  t  untinnons  layer  of  annular  fibres,  which  may  ho  trnced  upon  the  snmlb'st  bron- 
ciiial  tubes ;  they  coiu*ist  of  the  unstriped  variety  of  muscular  tibre.  J  he  mucous 
membrane  lines  the  bronchi  and  its  ramifications  throughout,  and  is  covered  with 
columnar  ciliated  epithelium. 

Aecordiii;:  to  tlic  ohservations  of  Mr.  Haint  v,'  the  lobular  bronchial  tul-c?.  on 
entering  the  sub.^dance  of  the  lobules,  divide  and  subdivide  from  four  to  nine  times, 
according  to  the  size  of  the  lobule,  continuing  to  diminish  in  siae  until  they  attain 
a  diameter  of  to  ^  of  an  inch.  They  then  become  <'hanged  in  structure,  losing 
their  cylindrical  form,  and  are  continiicrl  onward  a.s  irrcjiulfir  pn.«snp>s  (infinulif>uhi, 
— intercellular  paMageiy  liainey — air-sai-s,  Waters)  through  the  substance  ot  the 
lobule,  their  sides  and  extremities  being  closely  covered  by  numerous  saccular 
dilataibns,  the  air-celh.  This  arrangement  resembles  most  closely  the  na1ced*eye 
appeanijicj'S  observed  in  the  retinilattil  structure  of  the  hing  of  tb**  fr.Ttoise  an«l 
other  Keptilia.  Opinions  have  diflered  as  to  the  existence  of  conuuunications  or 
anastomoses  between  the  intercellular  pas.sages,  or  air-sacs.  According  to  Dr. 
Waters,*  these  air-sacs,  as  he  terms  them,  are  arranged  in  groups  or  '*  lobulettes  " 
of  five  or  six,  which  spring  from  the  terminal  dilatation  of  a  single  bronchial  ttibe. 
but  hnvo  no  otber  conminuirntion  with  each  other  or  with  neiyhboring  lobulettes 
than  that  which  is  aftbrded  by  their  common  connection  with  the  bronchial  tubes. 

The  otrwrffa,  ahteoH  (Waters),  are  small,  polyhedral,  alveolar  recesses  separated 
from  each  other  by  thin  septa  and  communicating  freely  with  the  intercellular  pas- 
sages or  air-sacs.  Thov  are  well  seen  on  the  j>inTa<'e  of  tfte  lung,  and  vary  from 
fiir  to  ^  of  an  inch  in  diameter,  being  largest  on  the  surlace  at  the  thin  borders 
and  at  tne  apex,  and  smallest  in  the  interior. 

The  constituent  elements  of  the  bronchial  tubes  at  their  termination  in  the  inter- 
cellular y>ns.sage8  become  clifiTignl:  their  walls  arc  now  fomie<l  by  an  interlacing  of 
the  longitudinal  ela«tiu  bundles  with  hbrouB  tii»»ue;  the  luubcular  fibres  disappear, 
and  the  mucoitii  membrane  becomes  thin  and  delicate  and  lined  vith  a  layer  of  tes- 
sellated epithelium.  The  latter  membrane  lines  the  air-cells,  and  forms  by  its  redu- 
plientinn«  the  septa  intervening  between  them. 

The  I'uhntmon/  Arterif  conveys  the  venous  blood  to  the  lungs:  it  divides  into 
branches  which  accompany  the  bronchial  tubes,  and  terminates  in  a  dense  capillary 
network  upon  the  walls  of  the  intercellular  passages  and  air-cells.  From  this  net- 
work the  radit  ].  s  of  the  pulmonary  veins  ari.«e:  c(»ales<'ing  into  large  branches,  they 
accompany  the  arteries,  and  return  the  blood,  purified  by  its  ]>n><^ai:c  tbroit^di  the 
capillaries,  to  the  left  auricle  of  the  heart.  In  the  lung  the  bjaiKlic.-«  oi  tlte  pidmo- 
nary  artery  are  usually  above  and  in  front  of  a  bronchial  tube,  the  vein  below. 

The  Pnlmomtrif  Capilhines  fonn  plexuses  which  lie  imme<liately  beneath  tlie  mu-  , 
cons  ntetnbnuin.  in  the  walls  and  septa  of  the  air-cells,  and  of  the  intert  elliilar  passages. 
In  the  septa  between  tlic  air-cells  the  capillary  network  forms  a  single  layer.  The  caj>- 
illarics  form  a  very  minute  network  [Fig.  60,  p.  81],  the  meshes  of  which  are  smaller 
than  the  vessels  tliemselves    their  walls  are  also  exceedingly  thin.  The  vessels  of 

>  Medk»h€%mirrr!efft  TrtnmeHoiu,  toI.  xxviit.,  1^5. 

»  The  Atuil.'u,,,  '.f  fL  H>im<in  Lvnq,  18W,  pp.  VM'.  1  '0, 

•  The  iiiehJie-*  ar*-  only  0.002"'  to  0.008"'  in  width,  while  the  vessels  are  0.003"'  lo  O.OOo'"  ^Kul- 
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neighboringlobulcs  are  distinct  from  each  other,  and  do  not  anastomose;  and,  aooord- 
ing  to  Dr.  Wau>r8,  those  of  tho  separate  groaps  of  intercellular  paii,<n(;c's.  or  air«aca 
(which  groups  he  ilcnoiiiinritcs  lobulcttep).  arc  also  indi-pendcnt ;  so  tliat  in  tlic  septa 
between  two  adjoining  lohulfttes  there  would  be  a  double  layer  of  capillaries,  one 
la^er  belonging  to  each  of  the  adjacent  air-sacs  or  intercellular  passages.  If  this 
is  really  the  arrangement  of  the  vessels,  it  wouM  follow  that  in  the  septa  between 
the  air-cells  (or  alveoli)  the  blood  in  the  capillaries  would  be  exj)0s«»d  on  all  sides  to 
the  action  of  tho  air,  since  it  is  circulating  in  a  single  lavfr  of  vessels,  which  is  in 
contact  with  the  niembrano  of  the  air-pasuages  on  both  sides,  but  that  in  the  septa 
between  the  intercellular  jmssages  (or  alr«ac8)  the  blood  in  the  double  layer  of  cap- 
illaries will  be  in  contact  with  the  air  on  one  side  only. 

The  Brouchial  Arteries  supply  blood  for  tlie  nutrition  of  the  lung:  they  are 
derived  from  the  thoracic  aorta,  and,  accooipanying  the  bronchial  tubes,  are  dis- 
tributed to  the  bronchial  elands  and  upon  the  walla  of  the  larger  bronchial  tubes 
and  pulmonary  vessels,  and  terminate  in  the  deep  bronchial  veins.  Others  are  dis- 
tributed in  the  interlobular  areolar  tissue,  and  terminate  partly  in  the  <leep,  partly 
in  the  superficial,  bronchial  veins.  Lastly,  some  ramify  upon  the  walls  of  the 
emalleet  bronchial  tubes,  communicate  with  the  pulmonary  capillary  plexus,  and 
terminate  in  the  pulnuiiuiry  veins. 

The  Bronchial  Vrin  is  formed  at  the  root  of  the  lung,  receiving  superficial  and 
deep  veins  corresponding  to  branches  of  the  bronchial  artery.  It  does  not,  how- 
ever, receive  all  the  blood  supplied  by  the  artery,  some  of  it  passing  into  the  pul- 
monary vein.  It  terminates  on  the  right  side  in  the  vena  asygoa  majw,  and  on 
the  left  side  in  the  superior  intercostal  vein. 

The  Li/niphntic8  consist  of  a  su(>erficlal  and  deep  set:  they  terminate  at  the  root 
of  the  lung  in  the  bronchial  glands. 

Nbrvbs.— -The  lungs  are  supplied  from  the  anterior  and  posteriw  pulmonary 
plexuses,  formed  chiefly  by  branches  from  the  sympathetic  and  pncumogastric. 
The  filaments  from  these  plexuses  noeompany  the  bronchial  tubes.  Upon  whi<^  they 
afe  lost.    iSmall  ganglia  are  found  upon  these  nerves. 


THTBOID  OLAMD. 


Fto.esi. 


The  Thyroid  Glaad  bears  much  resemblance  in  structure  to  other  glandular 

organs,  and  was  formerly  classified,  togt  th<  i  with  the  thymus,  supFar^Ml  cap0uleB» 

and  s|)leen.  under  the  head  of  duetlrsg  glaitd»y 
since  it  has  no  excretory  duct.  Its  function 
is  unknown,  but  from  its  situation  in  oonnei^ 
tion  w  ith  the  trachea  and  larynx  the  thyroid 
body  is  usually  deserihcd  with  those  organs, 
although  it  takes  no  part  in  the  function  of 
respiration.  It  is  situated  at  the  upper  part 
of  the  trachea,  and  consists  of  two  lateral 
lobes  placed  one  on  each  side  «>f  that  tube 
and  connected  to<rether  by  a  narrow  trans- 
verse portion,  the  iathmus. 

Its  mUerior  nufaee  is  convex,  and  oov> 
oned  by  the  Sterno  hyoid,  Stemo-tbyroid, 
and  Ouio-hyoid  muscles. 

Its  lateral  surjacvif,  also  convex,  lie  in 
eontact  with  the  sheath  of  the  common 
carotid  artery. 

Its  pofiterior  surface  is  concave,  and  em- 
braces the  trachea  and  larynx.  The  jKKste- 
rior  borders  of  the  gland  extend  as  fiur  back 
■8  the  lower  part  of  the  pharynx. 


Tw 


liiil. 


!)i  (111-  Tlnr.  iil  <.f  nn  Infant:  a, 
small  ^'iHiifhilnr  vc!>i(')('»  Willi  tlicir  cclU;  6.  the 
Mniewitli  tnHptenicnlloid  iiii>ianinrplin«i«,iBOte 
MmiiKljr  nuiTked  M  r;  rt,  tHMii>e  lympb<«ilial>: 
e.  Am  nidtrleii  of  the  mum  :  /,  an  eOenni  vend 
or  euuidenbte  alae. 
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The  thyroid  is  of  a  brownish-red  color.  Its  weight  varies  from  one  to  two  oiinevj*. 
It  18  larger  in  females  than  in  males,  and  beoomee  slightly  increased  in  size  during 

menstruation  [and  after  maternity].  It  occai»ionally  becomes  enonnoiisly  hypertro- 
phied,  constitiitin^x  tlu'  tiisousc  cuIUmI  bronehocele  or  goitre.  Each  lohe  is  sonu-wbat 
conical  in  i^bu]>c,  about  two  inches  in  length  and  three-ijuarters  of  an  inch  to  an  inch 
and  a  quarter  in  breadth,  the  right  lobe  heing  the  larger  of  Uie  two. 

The  ixt/imiis  coniitcts  tlie  lower  third  of  the  two  lateral  lobes;  it  measnree  al>oiit 
half  :ui  inch  in  breadth  and  the  same  in  dej>th.  and  usually  covers  the  se<'r>tjd  ami 
third  rin>;s  of  the  trachea.  Its  situation  nrei^ents,  however,  many  vanuiions.  a 
point  of  importanoe  in  the  operation  of  tracheotomj.  BomeUmes  the  isthmus  is 
altofjether  wantin<j. 

A  fliird  lobe,  of  conical  shape,  called  the  pt/mmuJ.  ncca.'<ionally  arises  from  tbc 
upper  part  of  the  isthmus  or  from  the  aUiaceut  portion  of  either  lobe,  but  uio«4 
commonly  the  left,  and  ascends  as  high  as  tne  hyoid  hone.  It  is  oooaaionally  quite 
detached  or  divided  into  two  part;^.  or  altogether  wanting. 

.\  few  muscular  bands  are  occasiuiially  found  attached  above  to  tlie  body  of  the 
hyoid  bone,  and  below  to  the  isthmus  of  the  gland  or  its  pyramidal  process.  These 
form  a  muscle  which  was  named  by  SSemmerring  the  Levator  glandvlot  tJiyroidete. 

Structure. — The  thyroid  hody  is  invested  by  a  thin  capsule  <^  connective  tissue, 
which  projects  into  its  substance  and  imperfectly  divides  it  into  msnswi  of  irregolar 


miiiitf  structure  of  ThymiiJ,  frtmi  a  tmn^vorM'  section  of  the  thyroid  of  r  do(f,  sctni-dlain^mmaiir  ifrotn  ft 

lliibcr'!.  |MIJHT.  /'Ai '"•'i/i/iifii/  I'ntn.i'ii-thm^  \,f  tlir  Hai/til  SuriVfi/,  Vul.  rlxvi.  jit.  ii.  [i.  -V'l  :  a.  Iiiliicil  of  an  arurf, 
Wfii  in  lriiii,>vi'r>e  -<  <  lii.n  :  b.  crns*  -••ciinti  of  u  \ntyf  1>  iiii>iuilic  vc>'<cl  iliat  >iirri)iiiii]s  it.  (illcil  with  m  f-mn- 
ulttr  luau-rlul :  c,  eonleub<  of  tliv  vt'r.icteM,  whk-b  prviicnt  u  niiiular  ap{ivMraucc  to  b  ;  i>,  walla  ot  f  UuMl'TCtl* 
dew,  Um  «pitlielJ«l  oelln  of  whtob  tm  flattened  fay  Uie  aeUon  of  nafenu. 

fonn  and  size.  When  the  organ  is  cut  into  it  is  seen  to  be  made  up  of  a  number 
of  closed  vesicles  containing  a  yellow  glairy  fluid  and  separated  from  each  other  by 

intermediate  connective  tissue. 

According  to  Dr.  Dnbcr,  who  has  recently  published  some  important  observation* 
on  the  minute  structure  of  the  thyroid,'  the  vesicles  of  tlie  thyroid  of  the  adult  ani- 
mal are  generally  closed  cavities;  hut  in  some  young  animals  (e.  ij.  young  dogs)  the 
vesicles  ar  *  more  or  less  tubular  and  branched.  This  appearance  he  suj^xwes  tO  be 
due  to  the  iiioih'  of  growth  of  tlie  tdand,  and  iiicrciv  indicating  that  an  increa."''  in 
the  number  of  vesicles  is  taking  place.  Each  vesicle  is  lined  by  a  single  layer  of 
epithelium,  the  cells  of  which,  though  differing  .somewhat  in  shape  in  different  aiii> 

*  "RwoTcheeon  the  Minute  Stmeturt  of  the  Thyroid  Gland,"  PkSL  IKnu,  Fait  UL,  1881. 
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hwIb,  hftTe  always  a  tendency  to  asstilDe  ft  columnar  ibnn.     Between  the  epithelial 

cells  exiHt<«  a  dtl irate  reticulum.  The  vesicles  are  nf  various  •sizes  and  shapes,  and 
contain  us  a  normal  product  a  viscid,  homogeneous,  semifluid,  slightly  yellowish 
material,  whieh  frequently  contains  blood,  the  red  corpuscles  of  'wnich  are  found 
in  it  in  various  stages  of  disintegration  and  decolorization,  the  yellow  tinge  being 
prohably  due  t<t  the  li;eiiio;,'l'il»in.  which  thus  set  free  fmin  the  eoluied  corptisclr^. 
feahcr  has  also  described  in  the  thyroid  gland  of  the  dog  large  round  cells  (•*  paren- 
chymatous cells  "),  ea<"h  provided  with  a  single  oval-shaped  nucleus,  which  migrate 
into  the  interior  of  the  gland- vesicles. 

The  capillary  l>l<i<Ml-vi.s>els  form  a  dense  plexus  in  the  connective  tissue  around 
the  vesicles,  between  the  epithelium  of  the  vesicles  and  the  endothrliurn  of  the 
lymph-spaces,  which  latter  surround  u  greater  or  smaller  part  of  the  eireuudereiiee 
of  uie  vesicle.  These  lymph-spaces  empty  themselves  into  lymphatic  vessels 
which  run  in  the  interlobular  connective  tissue,  not  uncommonly  surrounding  the 
arteries  which  they  nrrompany,  and  communicate  with  a  network  in  the  cap- 
sule of  the  gland.  Buber  has  found  in  the  Ivmphatics  of  the  thyroid  a  viscid 
matmal  which  is  morphologically  identical  with  the  normal  constituent  of  the 
vesicle. 

From  this  it  follows  that  one  of  the  functions  of  the  thvroid  i<«  the  de-itruction 
of  the  colored  corpuscles  in  the  vesicles,  and  their  removal  and  final  discharge  into 
the  general  circulation  by  the  Ivmphatics. 

Vessels  and  Ki:rve3. — Tlie  arteries  supplying  the  thyroid  are  the  superior 
and  iuferiitr  tliyroid,  and  somrtimes  an  additional  brsinch  (thyroi«lea  media  <u-  ima) 
fi'om  the  arteria  innominata  or  the  arch  of  the  aorta,  which  ascends  upon  the  front 
of  the  trachea.  The  arteries  are  remarkable  for  their  large  use  and  frequent  anas- 
tomoses. The  veiuH  fonn  a  plexus  on  the  surface  of  the  gland  ami  un  the  front  of 
the  tnichea.  frnni  ivhieh  ari<e  the  superior,  middle,  and  inferior  tliyroid  \eins,  the 
two  former  terminatin;:  in  the  internal  junular,  the  latti-r  in  the  vena  iniioniinuta. 
The  It/mp/iaticti  are  numerous,  of  large  ;?ize,  and  tt^rminate  in  the  thoracic  and  right 
lymphatic  ducts.  They  are  thus  described  by  Frey:  **The  whole  envelope  of  the 
organ  is  covered  by  knotted  trunks,  which  take  their  origin  from  a  nefwi  i  k  of  very 
complicated  canals  situated  in  a  deeper  layer  of  the  fanner.  This  latter  th  twork  is 
formed  around  the  secondary  lobules  of  the  gland  bv  the  reticular  intercommunica- 
tions of  these  canals  (Fig.  (>:^1,/).  From  the  peripberal  network  formed  of  canals 
burrowing  through  the  cimnective tissue  of  flie  capsule  latend  ramifications  are  given 
off  which  jtenetrate  into  tlie  interior,  and  i:radually  enclo?:o  tlie  primary  lobes  in  com- 
plete rings  or  more  or  less  perfect  arches  (d,  d).  t  rom  these  a  few  fine  terminal  pas- 
sages with  blind  ends  (e)  are  seen  sinking  in  between  the  different  vesicles."  The 
nerve$  are  derived  from  the  pneumogastric^  and  from  the  middle  and  inferior  cer- 
vical ganglia  of  the  sympathetic. 


THYMUS  GLAND. 

The  thymus  gland  presents  much  resemblance  in  structure  to  other  glandular 
organs,  and  is  another  of  the  organs  which  us<'d  formerly  to  be  denominated  duct- 
lexK  i//<i»dH. 

The  thymus  gland  is  a  temporary  organ,  attaining  its  full  size  at  the  end  of  the 
secoml  v«  ar,  when  it  ceases  to  grow.  an(l  gradually  dwindles  until  nt  ptiberty  it  has 
almost  dusappeared.  If  examined  when  its  growth  is  most  active  it  will  be  found  to 
conmst  of  two  lateral  lobes  placed  in  dose  contact  along  the  middle  line,  situated 
partlv  in  the  superior  me<liastinum,  partly  in  the  neck,  and  extending  from  the 
fourtii  costal  cartilage  upward  as  hiirh  as  the  lower  bordi^r  of  the  thvroid  jrhind.  It 
is  covered  by  the  sternum  and  by  the  origiiu)  of  the  Stcrno-hyoid  and  JSterno-thyroid 
muscles.  Bdow  it  rests  upon  the  pericardium,  being  separated  from  the  arch  of  the 

*  Frej  dmiM  tliat  the  vagu«  supplies  any  of  thoM  nervH^  dariving  Ibarn  entirely  bom  the 
ij^npathetie. 
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aortu  and  jjreat  vessels  by  the  thoracic  fascia.  In  the  neck  it  lies  on  the  fr<»nt  and 
sides  of  the  tr:u'li<';i,  ))e]iind  the  Steriio-hvoid  and  Sterno-thyroid  timseles.  The  two 
lobes  geuerull)'  ditler  in  size;  they  are  occasionally  united  su  as  to  t'onu  a  single 
mass,  and  sometimes  separated  by  an  intermediate  lobe.  The  th  jmus  is  of  a  pink* 
ish-graj  color,  soft,  and  lobulated  on  it.s  surfaces.  It  is  about  two  inches  in  length, 
one  and  a  half  in  ))n>adth  Itelow,  and  about  three  or  four  lines  in  thickness.  At 
birth  it  weighs  ul^out  half  an  ounce. 

Btruclure. — ^Each  lateral  lobe  is  composed  of  nnmerons  lobnles  held  togeth w  bv 
lelicate  areolar  tissue,  the  entire  gland  bein<;  enclosed  in  an  investing  capsule  of  a 

The  primary  lohulcs  vary  in  size  from  a  pin's  he:vl  to 
a  small  pea,  and  arc  made  up  of  a  number  t>f  suuiU 
nodules  or  follicles  which  are  irregular  in  shape  and 
are  more  or  les.s  fuscij  together,  especially  toward  the 
interior  of  the  glantl.  Accordinf;  to  Watnev,  each 
follicle  consists  of  a  medullary  and  a  cortical  jnirtion, 
which  differ  in  many  essential  paiiiculars  from  each 
other.  The  corHeal  portion  is  mainly  composed  of 
lymphoid  cells  supported  by  a  delicate  retieuliiin.  In 
adilition  to  tlii<  ifticulum,  of  whicii  traces  only  are 
found  in  the  medullary  portion,  there  is  also  a  network 
of  finely  branched  cells  which  is  continuous  with  a 
similar  network  in  die  medullary  portion.  This  net- 
work forms  an  adventitin  to  the  blood-vessels.  In  the 
medullary  portion  there  are  but  few  lymphoid  celK 
but  there  are,  especially  toward  the  centre,  granular 
oells  and  concentric  corpuscles.  The  granular  cells 
are  roun<lt'«l  or  flask-shaped  masses  attache<l  (V.ften  by 
fibrillated  extremities)  to  blood-vesseU  and  to  uewlv' 
ftnned  connective  tissue.  The  concentric  corpuscle:* 
are  composed  of  a  central  mass  consisting  of  one  or 
more  irranular  cells,  and  <>f  a  capside  wliich  is  forni*"*! 
of  epithelioid  cells  which  are  continu<ms  with  the 
branched  cells  forming  the  network  mentioned  above. 

Each  follicle  is  surroundefl  by  a  capillary  plexn*. 
fmrn  'vvliich  vcsscl<  jtass  into  the  interi«)r.  and  radi;it>' 
from  tlie  periphery  toward  the  centre,  and  fonu  a 
second  zone  just  within  the  margin  of  the  medulUrr 
portion.  In  the  centre  of  the  m«dulla  there  are  veiy 
few  vessels,  and  they  are  of  minute  size, 
las  recently  made  tiie  important  observation  that  h.-^moglobin  is 
found  in  the  thymus,  either  in  cysts  or  in  cells  situated  near  to  or  forming  part  of 
the  concentric  corpuscles.  This  hemoglobin  varies  from  granules  to  masses  exactly 
resemlilin;^  colored  blood^corpttscles,  oval  in  the  bird.  rc|)tile,  and  fish :  circular  in 
all  mammals  except  in  the  camel.  Dr.  Watn<  v  hax  also  discovered,  in  the  lympb 
issuing  from  the  thvnms,  similar  cells  to  those  found  in  the  gland,  iind,  like  them, 
containing  hwmogloSin,  in  the  form  of  either  granules  or  masses.  From  these  &ets 
he  arri  ves  at  the  physiological  conclusion  that  the  thymus  is  one  source  of  the  col- 
ored  blood-corpuscles. 

These  points  are  illustrated  in  the  accomjMiuyiug  drawing  by  Dr.  Watuey  (Fig> 
624),  far  which  I  have  to  express  my  thanks  to  him. 

Yhssels  and  Nerves. — ^The<irtenes  supplying  the  thymus  are  derived  (tmb 
the  internal  mammary  and  from  the  superi<»r  and  iiifcrinr  thyroid.  The  PftiM  tSf^ 
minate  in  the  left  vena  innominata  and  in  the  thyroid  veins.  The  lymphatie»  an 
of  large  size,  arise  in  the  substance  of  the  gland,  and  are  said  to  terminate  in  the 
internal  jugular  vein.  Sir  A.  Cooper  believed  that  these  vessels  carried  into  the 
blood  the  secretion  formed  in  the  substance  of  the  thymus.  The  r»<  m.*  arc  exceed- 
ingly minute ;  they  are  derived  from  the  pncumogastric  and  sympathetic.  Branciitf 
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Ulnnte  Structure  of  Thymus  Cland;  follicle  of  Injected  tbymu<s  from  calf  four  day*  old.  sUithtly  diainvmmatic 
(maf(i>itied  ob<>ut  5fi  dlHiiiei<'P»».  The  InrKc  vovn  N  arc  dl'tiHV'K'd  In  two  riinr*.  one  of  which  Mirmunils  the 
follicle,  the  other  lii"<  Ju^t  within  the  niHrifln  of  ihe  medulla:  a  and  n.  fi-oni  thvmUH  of  camel,  examined 
without  addition  of  anv  renRent  i  iiiaitriitted  alM)Ut  4(iO  dIanteterK).  a,  lartic  colorleiui  cell  containlnR  .«niall 
oval  nia.tsex  of  hninoKlobin:  similar  celU  are  found  In  the  lyniph-glandM,  npleen,  and  meiluUa  of  bone; 
B,  colored  blood-corpUK-Ie. 


from  the  descenden.s  noni  and  phrenic  reach  the  investing  capsule,  but  do  not  pen- 
etrate into  the  substance  of  the  gland. 


Digitized  by  GoQgle 


The  Urinary  Organs. 

THB  KIDMBY8. 

THE  Kidneys,  two  in  number,  are  situated  in  the  back  part  of  the  alKl<»Dieii, 
ut»(l  are  for  the  purjK)so  of  separating  from  the  blood  certain  materials  whidif 
when  dissolved  in  n  quantity  of  wnter.  :tl>o  ??rparatc<l  fr.tin  the  Idood  by  the  kidneys* 
constitute  the  urine.    [Occasionaliy,  there  is  but  a  8in<'lc  kidney.} 

The^  are  placed  in  the  Ioin«,  one  on  each  Bide  of  Uie  vertebral  coluion,  behind 
the  peritoneum,  and  surrounded  by  a  mass  of  fat  and  loose  areolar  tiasiie.  [Sowe- 
times,  instpnd  of  being  fixed  in  plaee  by  this  tissue,  the  kidney  is  lo- .niil  <»nlv 
held  by  the  ureter  and  the  blood-vessels.  It  18  then  called  a  ''floating  kidney.] 
Their  upper  extremity  is  on  a  level  with  the  upper  border  of  the  twelfth  dorml 
vertebra,  their  lower  extremity  on  a  level  with  the  third  lumbar.  The  ri;^lit  kidmv 
IB  usually  on  a  slightly  lower  level  than  the  left,  probably  on  account  of  the  vicinity 
of  the  liver. 

The  ki<lneys  rest  on  the  lower  part  of  the  Diaphi  a^m  and  the  fascia  covenng 
Ihe  Quadratus  lumborum  and  the  Psoas  magnns  muscles.  The  right  one  is  covered 
in  frtmt  by  the  right  lobe  of  the  liver,  the  descending  portion  of  the  duodenum,  i\u>\ 
the  ascending  colon;  the  left  one  has  in  trout  the  fundus  of  the  Stomach,  the  tail  of 
the  pancreas,  and  the  descending  colon. 

The  kidney  has  a  characteristic  form.  It  u  flattened  on  its  sides,  and  presenti 
at  one  part  of  its  circumference  a  hollow.  It  is  larger  at  its  upper  than  its  lower 
extremity.  It  pre^sents  for  exHniinntinri  two  surfaces,  two  borders,  and  an  upper 
and  lower  extremity,  lis  anUrwr  surface  is  convex,  looks  forward  and  outward, 
and  is  partially  covered  by  peritoneum.  The  upper  part  of  this  surface  on  the 
right  side  is  in  contact  with  the  nnder  rarftce  of  the  right  lobe  of  the  liver,  on 
which  it  prodncfM  a  sli^dit  conrave  impression,  the  impn'ftftio  renalis  (p.  802); 
below  this  the  descending  portion  of  the  du<Mlenum  and  the  upper  part  of  the 
ascending  colon  are  connected  to  this  surface  by  a  i|uantity  of  loose  areolar  tissue 
On  the  left  side  the  upper  part  of  the  anterior  surface  of  tlie  kidney  is  in  contact 
with  the  tinder  ?<iirfacc  of  tlu-  siomacli.  and  1k-!ow  tlii-.  with  the  L.-ft  extremity  <»f 
the  pancreas,  whihit  the  lower  part  is  couueuted  to  the  descending  colon  by  loose 
arecdar  tissue. 

The  posterior  wurface  is  flatter  than  the  anterior,  and  is  imbedded  in  an  oUr 
tis.sue,  wiiicli  separates  the  upper  part  from  the  Diaphragm  coverin;^  ilu-  i  \ -'nflj 
an<l  twelfth  ril»s,  and  the  lower  jiart  from  the  anterior  lanielhe  of  the  lumbar  tknia 
covering  the  C^uadratus  lumborum  muscle,  and  inieinaily  from  the  fa^^cia  covering 
the  Psoas  magnus  muscle. 

The  exft'nml  border  i<  convex,  and  is  directed  outward  and  backwanl  tonunl 
the  posterodateral  wall  of  the  abdomen.  On  the  left  side  it  is  in  contact  at  it« 
upper  part  with  the  spleen. 

The  internal  border  is  concave,  and  is  directed  forward  and  a  little  downwaid. 
It  presents  a  deep  longitudinal  fissure  bouiMUd  hy  a  jiroinint-nt  overhanging  ante- 
rior and  posterior  lip.  Thif*  fi>i«ure  is  nnnu  'i  tlie  hiluin.  nud  allows  of  the  paaesg* 
of  the  vessels,  nerves,  and  ureter  into  and  out  of  the  kidney. 

The  $uperwr  extrentit^,  directed  slightly  inward  as  well  as  upward,  is  thick  snd 
nmnded  and  is  surmounted  by  the  suprarenal  capsule,  which  covers  also  a  iniU 
portion  of  the  anterior  stirfaee. 

The  inUrior  extremUy^  directed  a  little  outward  as  well  as  downward,  \&  smaller 
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and  thinner  than  the  snperHMr.    It  eztends  to  within  one  or  two  inohee  of  the  crest 

of  the  iliiitn. 

At  the  hilum  of  the  kidney  the  relative  position  of  the  wain  Mructures  passing 
into  and  out  of  the  kidney  is  as  follows :  The  vein  is  in  front,  tlie  artery  in  the 
middle,  and  the  duct  or  ureter  behind  and  toward  the  lower  part.  V>\  a  knowledge 
<»r  tlu  sc  relations  the  student  niav  distinituisli  between  the  rijjht  and  tlie  left  kiilnev. 
The  kidney  is  to  be  laid  on  the  table  before  the  student  on  it.s  posterior  surfare, 
with  itj?  lower  extremity  toward  the  observer;  that  is  to  say,  with  the  ureter  behind 
and  hehw  the  other  vessels ;  the  hilam  will  then  be  directed  to  the  side  to  which 
the  kidney  belongs. 

Each  kidney  is  about  four  inches  in  length,  two  to  two  and  a  half  in  breadth, 
and  rather  more  than  one  inch  in  thickness.  The  left  is  somewhat  longer,  though 
narrower,  than  the  right.  The  weiglit  of  the  kidn^  in  the  adult  male  varies  from 
4^  oz.  to  6  01. ;  in  the  adult  female,  from  4  oz.  to  oz.  The  combined  weight  of 
the  two  kidiu'vs  in  ]»roportion  to  the  body  is  about  1  in  'J40. 

[The  operations  of  ntjihrotomy  (incision  of  the  kidney)  and  nephrectomy 
(removal  of  the  kidney)  nnd  nepbro-lithotomy  (removal  of  stone  from  ue  kidney) 
liave  reomtlv  obtained  a  well  teiognized  and  very  successful  plaoe  in  sorgery. 
They  may  all  be  done  by  the  lumbar  incision,  witliout  involvinfr  the  peritoneum, 
and  the  relation  of  the  kidney  should  be  observed  with  a  view  to  these  operations 
(Fi^s.  686  and  587,  pp.  884,  88o).  Removal  of  the  kidney  is  also  done  by  abdom- 
inu  section.] 

General  Structure  of  the  Kidney. — The  kidnev  is  surrounded  bv  a  distinct 
investment  of  fibrous  tissue  which  tonus  a  firm,  smooth  covering  to  the  organ.  It 
closely  invests  it,  but  can  be  eaaily  stripped  off ;  in  doing  whicli,  however,  numer- 
oos  fine  processes  of  connective  tissue  and  small  blood-vessels  are  torn  through. 
Beneath  this  coat  .i  tliin,  wide-meshed  network 
of  unstriped  muscular  libro  forms  an  incomplete 
atvering  to  the  organ.  ^\  hen  the  fibrous  coat  is 
Stripped  oflT,  the  swr&ce  of  the  kidney  is  found  to 
be  smooth  and  even  and  of  a  deep-rwl  color. 

In  infants  fissures  extending  for  some  depth 
may  be  seen  on  the  surface  of  the  organ — a  rem- 
nant of  the  lobular  construction  of  the  gland.  The 
kidney  is  dense  in  texture,  but  is  easify  lacerable 

by  mecbaiiical  force.  In  order  to  o])tain  a  know- 
ledge of  the  structure  of  the  gland  a  vertical  seo* 
tion  must  be  made  from  its  convex  to  its  concave 
border,  and  the  loose  tissue  and  &t  removed  from 
around  the  vessels  and  the  excretory  duct  (Fig. 
625).  It  will  be  then  seen  that  the  kidney  con- 
sists of  a  central  cavity  surrounded  at  all  parts 
but  one  by  the  proper  kidn^-substance.  This 
central  cavity  is  calle<l  the  and  is  lined  bv 

a  prolongation  of  the  fibrous  coat  of  the  kidney, 
which  enters  through  a  longitudinal  fissure,  the 
kilum  (before  mentioned),  which  is  situated  at 
that  part  of  the  cavity  which  is  not  surrounded 
by  kidney-Structure.  Through  this  fi.ssure  the 
blood-vessels  of  the  kidney  and  its  excretory  duct 
puss,  and  therefore  these  structures  upon  entering 
the  kidnev  are  contained  within  the  sinus.  The 
excretory  duct  or  iiri  fcr  after  entering  dilates  into 
a  wide,  funnel-shaped  sac  named  thv  j'^  lrig.  This 

divides  into  two  or  three  tubular  divisions,  which  again  divide  into  several  short, 
truncated  branches  named  ca//<v  x  or  infiitnh'lnila.  all  of  which  are  contained  in  the 
central  cavity  of  the  kidney.  The  blood-vessels  of  the  kidney  after  passing  through 
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tlio  liilura  arc  contained  in  the  sinus  or  central  cavity,  lying  between  its  Hninfff  roeoh 
bsanc  an  i  the  excretory  apparatus,  l)ofr)rp  ••ntprinj;  tho  kifhir y-snl>staii(*f . 

Thii»  central  cavity,  as  before  mentioned,  is  surrounded  on  ail  side^,  except  at 
the  hilum.  by  the  substance  of  the  kidney,  which  is  at  once  seen  to  oomiat  of  t«o 
parts^viz.  of  an  external,  granular,  investing  pari,  which  is  called  the  ewrtiral  /»or- 
fht} :  and  of  an  intt'inal  part,  the  riir,hif!ari/  portion,  made  up  of  a  number  of  darl- 
colored  pyramidal  masses,  with  their  ba,ses  resting  on  the  cortical  part  and  thfir 
apices  converging  toward  the  centre,  where  they  form  prominent  papillu;  which  pro- 
ject into  the  interior  of  the  calices. 

Tlie  cortical  substance  is  of  a  bright  reddish-brown  color,  soft,  granular.  sin<l 
easily  lacfrable.  It  is  found  evorywhore  immcfliately  beneath  the  capside.  and  i.i 
seen  to  extend  itself  in  au  arched  form  over  the  base  of  each  medullary  pyramid. 
The  part  separating  the  sides  of  any  two  pynunids  throagh  which  the  arteries  and 
nerves  enter  and  the  veins  and  lymphatics  emerge  from  the  kidney  is  called  a  <;.r- 
tirril  rolumn  or  column  of  ftcrtfttr  (\.  a',  Fi«r.  ♦I'J.'i).  whilst  that  portion  which  ^^t^pr«'?lt'* 
from  one  cortical  column  to  the  next,  and  intervenes  between  the  base  of  the  pyra- 
mid and  the  capsule  (which  is  maxlced  by  the  dotted  line  extending  from  a  to  a'  in 
Fig.  625),  is  called  a  cortieal  arck,  the  depth  of  which  varies  from  a  third  to  half  aa 

The  tnedullnr^  substance,  as  before  said,  is  seen  to  consist  of  paUsh  red-coiortii 
striated  conical  masses,  the  pyramid*  of  Malpighi,  the  number  of  which,  vairiDg 
from  eight  to  eighteen,  correspond  to  the  number  of  lobes  of  which  the  orjzan  ia 

the  fretal  stafo  i<!  romjxyscd.  The  base  of  eiu'li  |ivrarrii«l 
is  surrounded  by  a  cortical  arch  and  dire<:ted  lowanl  the 
circumference  of  the  ki<lney ;  the  sides  are  contiguous 
with  the  cortical  columns:  whilst  the  apex,  known  » 
the  jHipiffrt  or  mamriiUhi  nf  the  kidney,  pfojecta  iato 
one  of  the  calices  of  tiie  ureter. 

The^c  two  parts,  cortieal  and  medullary y  so  dissimilar 
in  appearance,  are  veiy  similar  in  stmcture,  being  made 
up  of  uriniir\-  tubes  and  blood-vessels  united  and  bound 
togeth<T  by  a  connecting  matrix  or  stroma. 

The  tuhuli  uriniferiy  of  which  the  kidney  for  iLe 
most  part  made  up,  commence  in  the  cortical  nortioii  of 
the  kidney  by  spherical  dosed  sacs,  called  MtUp^kkn 
capsules,  and  affer  piirsnin*^  a  vcrv  circnitottS  coutn* 
through  the  c(»riical  and  medullary  parts  of  the  kidmy. 
finally  terminate  at  the  apices  of  the  Malpighian  pyrn- 
mids  by  open  mouths  (Fig.  6'i(j),  so  that  the  Huid  wlurh 
they  contain  cnijiticd  into  tlx-  ililated  extremity  of  the 
ureter  contained  in  the  sinus  of  the  kidney.  If  the  sur- 
face  of  one  of  the  papilUe  be  examined  with  a  len».  tt 
will  be  seen  to  be  studdctl  over  with  a  number  of  mosO 

(l(']iic^-ir)ii';,  fnim  ^ivter-n  to  twrntv  in  nimiV'fT.  .-inil  it;  » 
i'iw^h  kidney,  upon  pressure  being  made,  tluid  wiil  tie 
seen  to  exude  from  tlie^te  depres.sious.  They  are  the  ori* 
fioes  of  the  tubuli  uriniferi,  which  terminate  in  this  i^it- 
uation.  They  eonnuence  in  the  cortical  |M}rtion  of  tin* 
kitlney  iis  tlie  Mnlpiifhian  bodies,  which  nro  xuiall 
roun«lod  ui!us.^e.s  varying  in  size,  but  of  an  avern*.'*' «>f 
V'W"  m^lnu^^^^  afcout  j\ ,  of  an  inch  in  diameter.    They  are  of  a  deep 

"^ut'''o tr;'  Il  lU';imnS  ••t"'l  t>'I">-  ••«>'<1  i»''<^  <'""nd  only  in  the  cortical  porlinn  f'f 
>>rntght  tubes utnnlnaUcm at   tJio  kidney.      Km  It  nt"  tiic^c'  little  bodie.*i  is  coTniw-f*! '"f 

two  parts — a  centnd  glomerulus  of  vessels  c:»Uc<l  a  M<ii- 
pifjhitm  tuft,  and  a  membranous  envclojie,  the  Malpighian  captule  or  t^ptuh  ^ 
Botpman,  which  latter  is  a  small  ponch-likc  commencement  of  a  urinifenms  tubulf. 
The  Malpighian  ti^ftf  or  vascular  glomerulus,  is  a  network  of  conroluted 
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larj  blood-veiselB  held  together  by  scanty  connective  tissoe  and  ^uped  into  from 

two  to  five  lobules.  This  capillary  network  is  derived  from  a  siuall  arterial  twig,  the 
afferent  vessel,  which  |)icn  es  the  wall  of  the  capsule,  generally  at  a  point  opposite 
that  at  which  it  is  connected  with  the  tube ;  and  the  resulting  vein,  the  efferent 
ife$telf  emerges  from  the  capsule  at  the  same  point  The  afferent  vessel  is  usually 
the  Utger  of  the  two  (Fig.  627).  The  Mulpkjhian  or  Bowman  »  capsule.  wlii<  li 
surrounds  the  glomerulus,  is  formed  of  a  hyaline  memhrane,  supported  bv  a  small 
amount  of  connective  tissue,  which  is  continuous  with  the  connective  tissue  of  the 
tube.  It  is  lined  on  its  innw  snr&ce  by  a  layer  of  squamous  epithelial  cells,  which 
are  reflected  from  the  lining  membrane  on  to  the  glomerulus  at  the  point  of  entrance 
or  exit  of  the  afTerent  and  efferent  ves^^els.  The  whole  surface  cf  the  irlfiicrulus  is 
covered  with  a  continuous  layer  of  the  same  cells  on  a  delicate  supporting  membrane, 
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which  with  the  cells  dip  in  between  the  lobules  of  the  glomerulns,  closely  surround- 
ing them  (Fig.  028).  Thus  between  the  glomerulu^i  and  the  capsule  a  space  is  left, 
forming  a  cavity  lined  by  a  continuous  layer  of  cells  wliiih  varies  in  si/e  according 
to  the  state  of  secretion  and  the  amount  of  fluid  present  in  it.  The  cells,  a."*  above 
stated,  are  squamous  in  t^e  adult,  but  in  the  foetus  and  young  .'subject  are  polyhedral 
or  even  columnar. 

The  tuhuli  uriniferl.  commen<'ing  in  the  Malpiiiliian  liodics,  in  their  course  pre- 
sent many  changes  in  shape  and  ilirection.  and  are  coniained  partly  in  the  medullary 
and  partly  in  the  corticjil  portions  of  the  organ.  At  their  junction  with  the  Malpigh- 
ian  capsule  they  present  a  somewhat  constricted  portion,  which  is  termed  the  neek. 
Beyond  this  the  tube  becomes  convoluted,  and  pursues  a  considerable  course  in  the 
cortical  stnicture.  constituting  the  proximal  roinuihitid  tube.  After  a  time  the  con- 
volutions disappear,  and  the  tube  approaches  the  medullary  poriiun  of  the  kidney 
in  a  more  or  less  spiral  manner.  This  section  of  the  tube  has  been  called  the  9pvral 
tulnde  cf  Sehaehowa.  Throughout  this  portion  of  their  cr)ui-se  the  tubuli  uriniferi 
have  been  contained  etifirely  in  the  cortical  stnicture.  and  have  presented  a  jiretty 
uniform  calibre.  The^'  now  enter  the  medullary  portion,  suddenly  become  much 
smaller,  quite  straight  in  direction,  and  dip  down  for  a  variable  depth  into  the  pyra- 
mids, constituting  the  ili'xei  lulhifj  linih  o  f  ifenle's  loop»  Bending  on  themselves,  they 
form  a  kind  of  loop,  the  loufi  uf  Henh  .  and,  reascendiug.  rlirv  become  sudderdy 
enlarged  and  again  spiral  in  direction,  forming  the  ascendiny  limb  of  Henle  s  loopy 
iind  re-enter  the  cortical  structure.  Tnis  portion  of  the  tube  does  not  present  a 
uniform  calibre,  but  bmimcs  narrower  as  it  ascends,  and  irregular  in  outline.  As 
a  narrt>w  tube  it  enters  the  cortex  and  ascends  for  a  short  distance,  wlien  it  again 
becomes  dilated,  irregular,  and  angular.  This  section  is  termed  the  irretjuhir  tubule  ; 
it  terminates  in  a  o^uvoluted  tube  which  exactly  resembles  the  proximal  convoluted 
tubule,  and  is  called  the  di^id  convoluted  tuAule.  This  again  terminates  in  a  narrow 
curved  tube^  which  enters  the  straight  or  collecting  tube. 
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Eftcb  ttraitjht  (otherwiae  cnlled  a  collecting  or  reeeiving)  tuhB  commenoeB  hy  • 

small  orifice  on  the  summit  of  one  of  tlie  papilla?,  thus  opening  and  discharging  its 
contents  into  the  interior  nf  one  of  the  rnlioe.s.  Traced  info  the  •^nh'^tiince  of  the 
Dyramid,  the«e  tubes  are  fuuiid  to  run  from  apex  to  base,  dividing  <lichoiomou.*lv  in 
llieirGoiine  and  slightly  diverginis  from  eftch  other.  Thus  dividing:  and  mbdivicting. 
tiiey  reach  the  base  of  the  pyramid,  and  enter  tlie  cortical  structure  greatly  increa.<.e^ 
in  number.  Upon  entering  the  cortical  jxiriion  they  continue  n  >ti:iii:rlit  cours«»  for  d 
variable  distance,  and  are  arranged  in  groups  called  medullary  ray«,  seventl  of  these 
group^$  corresponding  to  a  single  pyramid.  The  tabes  in  the  centre  of  the  group  are 
the  longest,  and  reach  almost  to  the  surface  of  the  kidney,  while  the  external  one* 
are  shorter,  and  a<lvance  only  a  short  di<«tnnee  into  the  eortex.  Ik  <  on nonce  <«f 
this  arrangement  the  cortical  portion  prea^ents  a  number  of  con  is  a  1  nui.s.«*e«,  the  npice* 
of  which  reach  the  pcrijihery  of  the  organ,  and  the  bases  are  applied  to  the  raeilnllarr 
portion.  These  are  termed  the  piframidt  of  Ferrein.  A.s  they  run  through  the  cor- 
ticJil  portion  the  .straight  tubes  roreive  on  either  ."iitle  tin-  cnrvril  extremity  of  the 
convoluted  tulies.  which,  as  state<l  above,  commence  at  the  Malpighian  capsule;'. 

It  will  be  .seen  from  the  above  description  that  there  is  a  continuous  series  of 
tabes  from  their  commencement  in  the  Malpighian  capguleH  to  their  termination  at 
the  orifices  on  the  apices  of  the  pyramids  of  Malpighi,  and  that  the  urine,  the  .-iecre- 
tion  of  which  commences  in  the  ca])sule,  finds  its  way  through  these  tubes  into  the 
calices  of  the  kidney,  and  so  into  the  ureter.    Comiucucing  at  the  capsule,  the  tube 

first  pre^nts  a  narrow  oonatricted 
portion,  the  nevk.  2,  It  fermsa 
\vi  le  eonvoliited  tribe,  the  vrojri- 
mill  convoluted  tube.  3.  It  be- 
comes spiral,  the  npiral  tnbule  of 
Srhaclunea,  4*  It  enters  the 
medullary  structure  as  a  narrow, 
straight  tube,  the  desduding 
Kmh  nf  ifoife's  locf.  5.  Fonn- 
ing  a  loop  and  beeaming  dilated, 
it  nseenfl«,  ?ninewh;it  spirallv  and 
gradually  diminisliing  in  calibre, 
and  a^n  enters  the  cortical 
titmcture,  the  mceruimg  li$»h  nf 
Jft'ule's  loop.  G.  It  now  }»e- 
coines  irre^'Tilar  and  ancrtihir  in 
outline,  flje  irregular  tuhuU. 
It  then  beoomes  convoluted,  rhe 
dktal  eonwiuttd  tulnde,  8.  Di- 
miniNhing  in  .«ize,  it  fonii«  a 
curve,  the  curved  tul/ule,  1'.  Fi- 
nally, it  joins  a  straight  tnbe.  ibe 
ttraight  colleeting  tnlK\  which 
conrinne«l  donrnMinl  tlu  iu'di  ll=i^ 
medullary  substance  to  ojteu  4t 
the  apex  of  a  pyramid. 

The  Tuhuli  VntutWi:  t/>,<r 
Strurtnr*'. — The  tubuli  urinih-n 
consist  of  liasenient-menjbrnn*' 
lined  with  epithelium.  The  cpi- 
thelium  varies  considerably  in  dif- 
ferent  seetions  «)f  the  uriniferous  tubes.  In  the  ifrk  the  epithelium  is  conriirt^'Ji 
with  tliiit  lining  the  Malpighian  capsule,  and  like  it  consists  of  flattened  .■(•11.-!  with 
an  oval  nucleufi  (J?'ig.  629,  a).  The  cells  are.  however,  very  indistUK  i  ami  diflioull 
to  follow,  and  the  tube  has  here  the  appearance  of  a  simple  basement-ntenibnoe 
utJined  by  epithelium.    In  the  proximal  convoluteti  tubule  and  the  spiral  rabolt 
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of  Schachowft  the  epithelinm  is  polyhedral  in  Bhape,  the  sides  of  die  cells  not  being 
straight,  Imt  fitting  into  each  other,  and  in  some  animals  so  fused  together  that  it  is 

ini]inssihle  to  inaki>  <>nt  tlH>  lines  f>f  junrti<in.  In  the  himian  ki<lnoy  the  cells  often 
present  an  angular  prujectiuu  of  the  surface  next  the  bat>emeut-membrane.  These 
cells  are  made  up  of  more  or  less  rod-like  fibres,  which  rest  by  one  extremity  on 
the  basement-membrane,  whilst  the  other  projects  toward  the  lumen  of  the  tube. 
This  gives  to  the  cells  th(>  appearance  of  distinct  fstriatinn  (Ileidenhain)  (Fig. 
t»21»,  I!)-  In  the  tlescending  linii)  of  Henle's  loop  the  epithelium  resembles  that 
found  in  the  ^lalpi^hian  capsule  and  the  commencement  of  the  tube,  consiitting  of 
flat  transparent  epithelial  plates  with  an  oval  nnclens  (Fig.  629,  A ;  Fig.  680).  In  the 
ascending  linib.  on  the  other  hand,  the  cells  partake  more  of  the  character  of  those 
described  a>  existing  in  the  proximal  convolufe'l  tiilnde.  Iteing  polvhedral  in  shape 
and  presenting  the  same  appearance  of  striation.  The  nucleus,  however,  is  not  sit- 
natea  in  the  centre  of  the  cell,  bat  near  the  Inmen  (Fig.  629,  c).  After  the  ascend- 
ing limb  of  Henle's  loop  becomes  narrower  upon  entering  the  cortical  structure,  the 
striation  appears  t(»  be  confine<l  to  the  outer  part  of  the  cell  ;  at  all  events,  it  is  much 
more  distinct  in  thiH  situation.  t)ie  nucleus,  which  appears  tiatteued  and  angular,  being 
BtiU  situated  near  the  lumen  (Fig.  629,  d).   Li  the  irregular  tubnle  the  cdls  undergo 
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a  still  fhrther  change,  beooming  very  angnlar  and  presenting  thick  bright  rods  or 

markings,  which  render  the  striation  much  more  distinct  than  in  any  >  iIm  r  seetion 
of  file  urinary  tubules  (Fig.  C)'2\K  u).  In  the  distal  convoluted  tubule  tlie  epitlie- 
iium  a])pears  to  be  identical  with  that  which  has  been  described  as  existing  in  the 
proximal  convoluted  tubule  (Fig.  629,  b).  In  the  curved  tubule,  just  before  its 
entrance  into  the  straight  collecting  tuhv.  the  epithelium  varies  greatly  as  regards 
the  shape  of  the  cells,  some  being  angular  wiui  short  processes,  Others  spindle- 
shaped,  others  jxdyhedral  (Fig.  t)"2l>.  K). 

In  the  straight  tubes  the  epithelium  is  more  or  less  columnar ;  in  its  papillary 
portion  the  cells  are  distinctly  columnar  and  transparent  (Figs.  681, 682);  but  as  the 
tube  ap[u-oache.s  the  cortex  the  cells  are  less  uniform  in  shape;  some  are  polyhedral, 
and  othei's  angular  with  short  processes  (Fig.  ^i"J!*.  F  and  <•). 

The  RcuaJ  fihnid-viasrU:  their  Orujiu,  CnurHf.  ami  IhHtribution. — The  kidney 
is  nlentifully  su|iplied  with  blood  by  the  renal  artery,  a  large  offset  of  the  abdom- 
inal aorta,  which  eiitei-s  the  sinus  through  the  hilum.  dividing  in  its  passage  through 
the  latter  into  four  or  fi\  e  l»ranclies.  [<,>uiti'  fref|uently  the  kidney  has  two  renal 
arteries,  and  occasionally  more.]  These  whilst  in  the  sinus  give  off  a  few  twi^s 
finr  the  nutrition  of  the  surrounding  tissues,  and  terminate  in  the  arterioe  propna 

^  From  the  Handbook  for  As  Aymrfoyteo/  Laboratory. 
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renaUs,  whicb  enter  dte  kidney  proper  in  the  columns  of  Bertini.    Two  of  tbeae 

pass  to  each  pyramid  of  Malpighi,  and  run  along  its  .sides-  for  its  entire  Iin;:;li, 
giving  off  as  they  advance  the  afferent  vessels  of  the  Maipighian  bodies  in  the  ool* 


Fio.  632. 
27 


TratifVi'iNP  P«Ttion  of  ryrnmiilHl  Sutwtaiiro  of  Klilnoy  i>f  I'ij;,  tin-  bli.o<|-v«'SM  ls  «.f  which  arv  Injected  :  a,  larje 
collt-ftiii);  tii)i<>.  rut  ium^i,  tliit'<l  with  eyliudricul  (.•piibcliiini ;  b,  bniiicii  uf  coilerthtg  tube,  cut  aero**.  Unt4 
with  (.-pit helium  with  sii.  u.  r  r\ liiiden;  c  and  rf,  Ueule*!  loopi,  cut  wiow:  f,  blooa-v«Met8,ciit  wnM: 
conucctivc-tiaaue  ground-bubiiiAuce. 


umns.    Having  arrived  at  the  bases  of  the  pyramids,  they  make  a  bend  in  their 

course,  so  as  to  lie  between  the  bases  of  tlio  pyramids  and  the  ('(•rtieal  arcbtf, 
where  tliov  break  ti|)  into  two  distinct  sets  of  branches  devoted  to  the  supply  of 
ihe  remaining  portions  of  the  kidney. 


Fio.  633. 
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DiagTUDnwtical  Sketch  of  Kidney. 
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A  Ptortlon  of  Fig.  65.''.  <  tilarvM  .|  (tbc  MfNeiwnu* 
tbe  MiuitrJ. 


«,  A.  proper  renal  artery  and  vein,  the  former  givlnROir  the  renal  afl^renta,  the  latter  receitrfn«the'i«Mlcft^ 
enia:  ft.  it.  infrrlobtihir  nrtfry  ami  vt-in,  the  latter  cnninienclng  Ihm  the  sttHnt*-  v«-iii«.  and  r(«el»m| 
brancbo-<  fmni  ihi-  pU  xus  anmnd  ihe  tuttull  eont>»rtj.  th<-  fornuT  fflvinirofr  rviiul  unireiii>;  (.  <itnhtlittBtab 
M)rri>iin<l<'i|  i.y  iiiliiili  <''>i)t<>rti,  witli  wliirii  it  cninniiinii'iiit^.  f<>riitinK  a  pyramiil  of  Fvrrciii,  M«aMNeMiy 
^howii  ni  I'i,'  r.ji. :  i>.  iiiar^'iii  of  int-ilunury  ^uU'^lll^l'l■ :  y..  I .  t  rfceiring  nibeai  ciit  off;  arteirtolB  ci 
recto:,  the  Uitct  ariaiu|{  frum  (ui  the  plvxu»  at  tiic  uiedullury  apex. 

The  firtt  »et^  the  interlobular  arteries  (Figs.  638.  634,  b),  are  given  off  at  ri^t 

angles  from  the  side  of  the  arteriie  inopria'  renales  looking  toward  the  corti'^al 
substance,  and,  passing  directly  outward  between  the  pyramids  of  Ferrein,  tbey 
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reach  the  capsule,  where  the^  terminate  in  the  capillary  network  of  thiji  part.  In 

their  itutwiird  coui-st'  they  pive  off  lateral  branches;  these  are  the  o^^rrem^  ves-sela 
for  the  Malpighian  bodies  (st-e  ji.  mi),  and,  h.iviii^'  pierced  the  capstde.  end  in  the 
Maljpighian  tufts.  From  each  tuft  the  corrci^jKjndinj;  renal  efferent  aritieii,  which, 
having  made  its  egress  from  the  capsule  near  to  the  jK)int  where  the  afferent  entered, 
anattomoMe  with  other  efferent^  from  other  tufts,  and  contributes  to  form  a  dense 
rfnoun  ph'TUtt  around  tli«^  adjamir  iirinarv  tubes  (Fi;;.  riH.")). 

The  xfronil  Hft  fnuu  the  arteri;e  proj»riiC  renales  are  for  the  supplv  of  the  niedtd- 
lary  pyramids,  which  they  enter  at  their  bases,  and,  passing  straight  through  their 
substance  to  their  apices,  terminate  in  the  venous 
plexuses  found  in  that  situation.  They  are  called 
the  arterinhr  rertn-  ( Fit's.  033,  (>34,  F). 

The  Ueunl  I  'cim  arj.«*e  Irom  three  sources :  the 
veins  beneath  the  capsnle,  the  plexuses  around  the 
tubuli  contorti  in  theoortical  arches,  an  l  :1  '  |dex- 
nses  sitnnte<l  at  the  apices  of  the  pyramids  of  Mal- 
|>ighi.  The  veins  beneath  the  capsule  are  stellate 
in  arrangement,  and  are  derived*  from  the  capil- 
lary network  of  the  ca})sule,  into  which  tlie  ter- 
nnnal  bmnehes  of  tlie  ijiterloludar  arteries  Im  ak 
up.  These  join  to  form  the  vi  iue  interlobular ts^ 
which  pass  inward  hehreen  the  pyramids  of  Fer- 
n-in.  receive  branches  from  the  plexu-^es  around 
the  tubidi  contorti.  and,  bavirii:  arrived  at  the 
bases  of  the  Malpighian  pyramids,  join  with  the 
vente  recta,  next  to  be  described  (Figs.  tJ33, 
684,  h). 

The  Vena'  liectfP  are  branches  from  the  j)lex- 
iises  at  the  apice'*  <d"  the  meduihirv  ]iyranii<ls, 
formed  by  the  terminations  of  the  arleriohe  rectaj. 
They  para  outward  in  a  straight  course  between 
the  tubes  of  the  medullary  structure,  and  joining, 
as  above  stated,  the  ven»  interlobulares,  form  the  proper  renal  veins  (Figs.  633, 

These  vessels,  Vente  Propria  Renalet,  accompany  the  arteries  of  the  same  name 
running  alcmg  the  entire  length  of  the  sides  of  the  j»yramids.  and.  having  received 
in  their  course  the  efferents  from  the  Malpighian  bodies  in  the  cortical  structure 
adjacent,  quit  the  kidftey  proper  to  enter  the  sinus.  In  this  cavity  they  inosculate 
with  the  corresponding  veins  from  the  other  jiy  ramids  to  form  the  renal  vein,  which, 
pa.ssing  through  the  hilum,  opens  into  the  inferior  vena  cava,  the  left  being  longer 
than  the  right,  from  having  to  cross  in  front  of  the  abdonniud  aorta. 

Nerves  of  the  Kidney. — The  nerves  of  the  kidney,  although  small,  are  about 
fifleen  in  number.  They  have  small  eanglia  developed  upon  them,  and  are  derived 
from  the  renal  plexus,  which  is  formed  by  branches  fntm  the  solar  plexus,  the  lower 
and  outer  j»art  of  the  semilunar  gaiiL'lioTi.  ;ind  fiom  the  lesser  and  smallest  splanch- 
nic nerves,  'i'hev  eomuninicate  with  the  spermatic  plexus — a  circumstance  which 
may  explain  the  .sympathy  that  exists  between  the  kidney  and  testicle.  So  far  as 
they  have  been  traced,  they  seem  to  accompany  the  renal  artery  and  its  branches, 
but  their  exact  mode  of  terminati<»n  is  not  known. 

The  lifinphatics  consist  of  a  superficial  and  deep  set  which  terminate  in  the  lum- 
bar glands. 

V&nne^we  Ti»»ue„  or  Intertuhdar  Stroma. — Although  the  tubules  Mid  vessels 

are  closely  packed,  a  certain  small  anir)unt  of  connective  ti.<isue  continuous  with  the 
cnjiside  binds  them  finnlv  together.  This  tissue  was  first  described  by  (ioodsir, 
and  subsequently  bv  Bowman.  Ludwig  and  Zawarykin  have  ob.served  distinct 
fibres  passing  around  the  Malpighian  bodies,  and  Henie  has  seen  them  between  the 
straight  tubes  composing  the  medullary  structuro. 


I)iRcrHmniatieBs|>fV5enU(i(in  of  iht-  Hlood- 
vi  j-x  U  in  theSnbMance  of  tht- (  oru-x  of 
ttu'  KiilnfV:  m.  r«-Ki'>n  of  Ihc  iin  iiiiUary 
ray:  f>,  ri'k'loii  of  tin-  lortiiou"  portion  of 
On-  liiliiilrs;  'II.  arli-riii  iiilirlor.uliiris; 
ti,  V.  iMi  ihti  rl'^'iiilnri- .  I  I,  Ml-  ai:. n  ils; 
af.Klouit-rultih  ,  i». \UM-tIcTfUs;  i-:, venous 
iwuof  tbe  interinbttiaria,  from  lAidwig» 
in  Strickei^B  Umtdboot). 
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ThB  UBBTBBa. 

The  Ureters  are  the  two  tube8  which  conduct  the  urine  from  tlie  kidneys  into 

bladder.  They  commence  within  the  sinus  of  the  kidney  by  a  number  of  shun 
truncated  InamlH  s,  ihe  calices  or  infundibula,  which  imito,  either  dinctly  or  in«ti- 
rectly,  to  form  a  dihited  pouch,  the  pelvis,  from  which  the  ureter,  after  parsing 
through  the  hihnu  of  the  kidney,  descends  to  the  bladder.  The  caliceit  are  cu|>- 
like  tubes  etictrcling  the  apices  of  the  Malpighian  pyramid;  but  inasancb  an  noe 
calyx  may  include  two  or  even  more  pa|iilhe,  their  number  is  generally  lej*s  than 
the  pyramiilH  themselves,  the  former  being  from  seven  to  thirteen,  whilst  the  InTti  r 
vary  from  ei^ht  to  eighteen.  These  calices  converge  into  two  or  three  tubular 
divisioiis,  which  by  th^r  jonctioii  {brm  the  pelvit^  or  dilated  portion  of  the  oreCcr* 
The  portion  last  mentkmed,  where  the  pelvis  merges  into  the  ureter  proper,  is  found 
opposite  the  spinoti?  process  of  the  first  lumbar  vertebra,  in  which  eitoatioQ  it  in 
accessible  behind  the  peritoneum.  (See  Fig.  58G^  p.  884.) 

The  ureter  proper  is  a  OTlindrieal  meniDranoiifl  tnbe,  from  sixteen  to  eighteen 
inches  in  length  and  of  the  diameter  of  a  goose-(}uilK  extending  from  the  pelvis  of 
the  kidnoy  to  the  bladder.  Its  course  is  (tbliijuely  downward  and  inward  thrntigh 
the  lumbar  region  into  the  cavity  of  the  pelvis,  where  it  passes  downward,  forward, 
and  inward  across  that  cavity  to  the  base  of  the  bladder,  into  whidi  it  th^  opens 
bj  a  constricted  orifice,  after  having  passed  obtiqody  for  nearly  an  inch  between  its 
mu:^['idar  and  mucous  coats. 

Rki.ations  of  tub  Urbtkr  Proper. — In  its  course  it  rests  upon  the  Psoas 
muscle,  being  covered  by  the  peritoneum,  and  crossed  obliquely,  from  within  out- 
ward, by  the  spermatic  vessels,  the  right  ureter  lying  dose  to  the  outer  side  of  the 
inferior  vena  cava.  Opposite  the  first  piece  of  the  sacrum  it  cros-ses  either  the  com- 
mon or  external  iliac  artery,  lying  behind  the  ileum  on  the  right  side  and  the  sig- 
moid  Hexure  of  the  colon  on  the  left.  In  the  pelvis  it  enters  the  posterior  false 
ligament  of  the  bladder,  below  the  obliterated  hyporastric  artery,  the  ▼as  deflsrens 
in  the  male  passing  b^ween  it  and  the  bladder.  In  the  female  the  ureter  |ia£ses 
along  the  sides  and  cervix  of  the  uterus  and  upper  part  of  the  vagina.  At  the  h.i8e 
of  the  bladder  it  is  situated  about  two  inches  from  its  fellow,  lying,  in  the  nude, 
about  an  inch  and  a  half  behind  die  base  of  the  prostate,  at  the  postMior  angle  <^ 
the  trigone. 

Stmoture. — ^The  ureter  is  ocwnposed  of  three  coats— a  fibrous,  mnscnlar.  and 

mucous. 

The  fihrow  coat  is  the  same  throughout  the  entire  lenyi^th  of  the  duct,  bdng 

continuous  at  one  end  with  the  capsule  of  the  kidney  at  the  floor  of  the  sinus* 
whilst  at  tlu;  «ither  it  is  lost  in  the  fibrous  structure  of  the  Madder. 

In  the  pelvis  of  the  kidney  the  muscular  coats  are  thick,  but  they  become  thm- 
ner  and  thinner  in  the  calices,  the  longitudinal  fibres  becoming  lost  upon  the  Hides 
of  the  mammilUe,  whilst  a  few seattereii  fibres  from  the  circulur  layer  may  be  trsc«d 
surrounding  the  medullary  structure  in  tin-  same  situation.  In  the  ureter  profM'f 
the  tnuscular  fibres  are  very  distinct,  and  are  arranged  in  throp  layers — an  external 
longitudinal,  a  middle  circular,  and  an  internal  layer  less  distinct  (lian  the  other  two. 
but  having  a  general  longitudinal  direction.  According  to  Kolliker,  diis  intenwl 
layer  is  only  found  in  the  neighborhood  of  the  bladder. 

The  mu''<>H»  coat  is  smooth  and  presents  a  few  Irviiirittidinal  fcilds  which  bocorue 
effaced  by  distension.  It  is  continuous  with  the  mucous  meml)nine  of  the  bladder 
below,  whilst  it  is  prolonged  over  the  maromiUie  of  the  kidney  above.  Its  epitbeliam 
i<  of  a  pecnlinr  chanicter,  and  resembles  that  found  in  the  bladder.  It  is  known 
by  the  name  of  "transitional"  epithelium.  It  r.ui^ist'j  nf  scvend  layers  of  cell?, 
of  which  the  innermost — that  is  to  say,  the  cells  in  contact  with  the  urine— are 

auadrilateral  in  shape,  with  a  concave  margin  on  their  outer  surface,  into  which  f  ti 
le  rounded  end  of  the  cells  of  the  second  layer.  These,  the  intermediate  cAh. 
more  or  less  resemble  columnar  epithelium,  and  ore  penr-«hapo(|.  with  a  nmriflfi^ 
internal  extremity  which  fits  into  the  concavity  of  the  cells  of  the  tirst  layer,  and  s 
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tmrrow  «xterMl  oxtremity  which  is  wetted  in  between  the  oells  of  the  third  biyer. 
The  external  or  third  hiyer  connats  of  conical  or  oval  eellB  varying  in  number  in 
(liflVrt  nt  parts,  and  presenting  proceSMS  which  extend  down  uto  the  basement 

membrane. 

Tlie  arteries  supplying  the  ureter  are  branches  from  the  renal,  spermatic,  internal 
iliac,  and  inferior  vesical. 

The  tttfmt  are  derived  firom  the  inferior  mesenteric,  spennatic,  and  hypo^tric 
plexuses. 

SOFRABBNAL  CaPSULBB. 

The  suprarenal  cnpsules  were  formerly  classified  together  with  the  spleen,  thy- 
nius,  and  thyroid  iinU  r  tfic  head  of  "ductless  glands,"  as  they  luive  no  excretory 
duct.  They  are  twu  tiiuaii  tiuttened  glandular  bodies,  of  a  yellow  isli  color,  situated 
at  the  back  part  of  the  abdomen,  behbd  the  peritoneum  and  immediately  in  front 
of  the  upper  part  of  either  kidney  ;  hence  their  nanu  .  The  right  one  is  somewhat 
triangular  in  shape,  bearing  a  res<?mhlance  to  a  cncked  hat:  the  lift  is  more  semi- 
lunar, and  usually  larger  and  higher  than  the  ridit.  They  vary  in  size  in  differ- 
ent individuals,  being  sometimes  so  small  as  to  oe  scarcely  detected :  their  usual 
sise  is  from  an  inch  and  a  quarter  to  nearly  two  inches  in  length,  rather  less  in 
width,  nnd  from  two  to  three  lines  in  thickness.  In  weight  they  vary  from  one  to 
two  drachms. 

RBLATlONe.— 'The  anterior  mifnee  ib  in  relation,  on  the  right  side,  with  the 
nnder  surface  of  the  Kvot,  and  on  the  left  with  the  pancreas  and  spleen.  The  po9- 
terior  turfdce  rests  upon  the  cms  of  the  Diaphragm  opposite  the  tenth  dorsal  ver- 
tebra. The  upper  thin  convex  border  is  directed  upward  and  inwani.  The  lower 
thick  concave  border  rests  upon  the  upper  end  of  the  kidney,  to  which  it  is  con- 
nected by  areolar  tissue.  The  innrr  border  is  in  relatiim  with  the  great  splanchnic 
nerves  and  semilunar  ganglion,  ami  lies  in  contact  on  the  right  side  with  the  inferior 
vena  cava,  and  on  the  left  side  with  the  aorta.  The  surface  of  the  s^iiprarenul  gland 
is  surrounded  by  artndar  tissue  containing  much  fat,  and  closely  invested  by  a  thin 
fibrous  coat,  whidi  is  difficult  to  remove  on  account  of  the  numerous  fibrous  pro- 
cesses and  Tessels  which  enter  the  oigan  through  the  fturowB  on  its  anterior  surface 
and  base. 

Structure. — On  making  a  perpendicular  section  the  gland  is  seen  to  consist  of 
two  substances-external  or  cortical,  and  internal  or  medullary.  The  former,  which 
constitutes  the  chief  part  of  tlic  organ,  is  of  a  deep-yellow  color,  and  consists  chiefly 
of  narrow  colnninar  masses  placed  perpendictilarly  to  the  snrfat  i-.  The  medullary 
subfstaoce  is  soft,  pulpy,  and  of  a  dark-brown  or  black  color,  whence  the  name 
atrah^rt/  capttUe*  fiMtnerly  givm  to  these  w^gaas.  In  the  centre  is  often  seen  a 
space;,  not  natursl,  but  formed  by  the  breaking  down  after  death  of  the  medullary 
substance. 

The  cortical  portion  owes  its  arrangement  to  the  disposition  of  the  capsule, 
which  sends  into  the  interior  of  the  gland  processes  passing  in  vertically  and  com- 
municating with  each  Other  by  transverse  hands,  eo  as  to  form  spaee«  which  open 
into  each  other.  These  8pa<'es  are  of  .slight  <lepth  near  the  surface  of  the  organ,  so 
that  there  the  section  somewhat  resembles  a  net;  this  i.s  termed  the  zona  f/lomfrulosa, 
but  they  become  much  deeper  or  longer  farther  in.  so  as  to  resemble  pipes  or  tubea 
placed  endwise,  the  sma  fateieulata.  Still  deeper  down,  near  the  medullary  part, 
the  spaces  become  again  of  small  extent ;  this  is  named  the  zona  rrfictilnrt's.  These 
processes  or  tnibeetda*.  derived  from  the  capsule  and  fonninir  the  framework  of 
the  spaces,  are  composed  of  fi}>roiis  connective  tissue,  with  longitu<iinal  bundles  of 
unstriped  mnscniar  fibres.  Within  the  interior  of  the  spaces  are  contained  groups 
of  polyhedi^il  cells,  which  are  finely  granular  in  appearance  and  contain  a  spherical 
nucleus,  and  not  iinfre»|uentlv  f;i( -molecules.  These  groups  of  cells  do  not  entirely 
fill  the  spac&s  in  which  they  are  contained,  but  between  them  and  the  trabeculie  of 
the  framework  is  a  channel  which  is  believed  to  be  a  lymph -path  or  sinus*  and 
which  communicates  with  certain  pasmges  between  the  cells  composing  the  group* 
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The  lymph-path  is  sappomd  to  open  into  a  plexus  of  efferent  lymphatic  ▼« 

mrbii-h  are  contained  in  the  cap.<iii< . 

In  the  medullary  portion  the  hbrous  stroma  Beeins  to  be  collccti><l  to;j:oth<'r  into 
p,^^  a  much  closer  arrangement,  aud  ioriu» 

bandies  of  connective  tissue  which 
are  loosdy  applied  tu  the  large  pl(>x* 
us  of  veins  of  which  this  part  <•}'  tin. 
organ  mainly  cooijisth.  In  the  inter- 
stices lie  a  number  of  cells  oompared 
by  Frey  to  those  of  oolamnar  epi> 


)9 


Verticnl  S4>rii<>ti  of  tlii,-  suprnrL  iial  (  apaul*  (ftom  nbertb.  In 

Ptrlcker's  Mn^mah-  l.Cnrtical  siil«st«nc«".  'i, mt-Hiillnry  iiub> 
»lHn<'«'.  a.  <  ii]>«i]li' :  h,  ziiiiii  nl'iiu<Tiil  >-a :  c,  mww  l<i>clctt- 
laiu;  <i,  «on»  rciiculari^ ;  t,  nietlulia;  /,  a  Unjt'  win. 


C>>rl1ra)  Purtion  of  IIuumii  ftupntcbal  9*At. 
dlider  •  bisb  nuieniQring  |Niw«r:  «.  kUum- 
eyltiid«ta;  »,  laiamltwl  ouiiti«eU«-«  ttaMH: 


thelium. 


They  are  coarsely  granul.ii 


ilo  not  contain  any  fat-iin>li  (  ult's.  niitl  some 
of  them  are  braucheii.  Luselika  luui  ailirnieU  that 
these  branches  are  connected  with  the  nerve-fibres  of 
a  very  intricate  plexus  which  is  found  in  the  ni(>- 
(liilla  :  this  statement  has  not  hecn  voritiiNl  !,y  nthtT 
olKSt'rvers,  for  the  tissue  of  the  meUuUarv  suhMame 
is  less  easy  to  make  out  than  that  of  uie  cortical, 
owinjr  to  its  rapid  de<n)m))o>iiiion. 

Tilt'  ntiinrroiH  ;ii  tt'ri»'s  wliirli  cuter  tlic  suprarenal 
bodies  from  the  sources  incntitnu'd  below  jKMu-Jratt- 
the  cortical  part  of  the  gland,  where  they  breuk  up 
into  capillaries  in  the  fibrous  septsi,  and  the:H'  onii> 
vcr:^o  to  the  very  niinierons  veins  of  the  niedtillary 
)H)rtion,  whifli  are  eo||e<-led  t<>i;etlier  into  the  Mipni- 
rciml  vein,  which  usually  emerges  aj>  a  .single  ve»ei 
from  the  centre  of  the  gland. 

Tlie  iii'(<rli')^  su])|»lyinfr  the  Hupnirenal  eapRules 
are  niiiiieri))is  and  of  ]ar<;e  si/e  :  tliev  are  dorive^l 
fniiit  the  aorta,  the  phrenic,  and  the  renal;  the)' 
subdivide  into  numerous  minute  branches  prenov 
to  enteriii';  the  substance  of  the  glatld. 
The  iuprarenal  vein  returns  the  blood  from  the  medullary  venous  plexus^  sod 


Trsn^vcrst"  .*i'<'il<»ii  throUKli  ilicf<>rtlr«I 
Substnnri'  nf  the  llMiasn  Snpntmtnl 
Body:  (i.  frHineworlt  of  cnnneetive 
tlwue:  A,  oaptllariei:  e,  anclet;  d, 
gbuid-cvlii. 
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Teceive.«<  several  branches  from  the  cortical  substance:  it  opens  on  the  right  side  into 
the  inferior  vena  cava,  on  llie  left  side  into  the  renal  vein. 
The  lymphatics  terminate  in  the  lumbar  glands. 

The  nerve9  are  exceedingly  numeroue :  tney  are  found  ehiefly.  if  not  entirely,  in 
the  mednlla,  and  are  <t>  rivcil  from  the  solar  and  renal  pU  \u-(  <,  and,  tusocwrding  to 

Berginaiin,  from  the  phrenic  and  pneinnopistric  nerves.  TIk  v  Imvf  nunierntir^  «in:i!l 
j^glia  lievcloped  upon  them^  from  which  circumstance  the  organ  has  l>eeu  coujec- 
tured  to  have  eome  function  in  connection  with  the  sympathetic  nervous  systeni. 


THE  PELVIS. 

The  cavity  of  the  pelvis  is  that  part  of  the  general  abdominal  cavity  which  ie 

below  the  level  of  the  linea  ilio-pectrnoa  nnd  the  ]»vn!Tiontorv  of  the  sacrum. 

Boundaries. — It  is  bounded  beliind  by  the  sacrum,  the  coccyx,  and  the  great 
aacro-eciatic  ligaments ;  in  front  and  at  the  sidee  by  the  pnbes  and  ischia,  covered 
bv  the  Obturator  muscles;  above  it  communicates  with  the  cavitv  of  the  a'bdomen; 
and  below  it  is  limited  by  the  trinTi;rtil:ir  ligament,  the  Levatores  ani  and  Cik  <  yirci 
muiicles,  and  the  viiK^eral  layer  of  the  pelvic  fiiscia,  which  is  reflected  from  the  wall 
of  the  pelvis  on  to  the  viscera. 

Cmtentt. — The  viscera  contained  in  this  cavi^  are  the  urinary  bladder,  the  rci-- 
tum,  and  snin(»  of  the  f?fiicrntivc  nr;:nns  peculiar  to  each  sex  :  they  arc  purtially 
covered  by  the  peritoneum,  and  supplied  with  blood-vessels,  lymphatics,  and  nerves. 

The  Bladder. 

The  Bladder  is  the  reservoir  fir  tho  urine.  It  is  a  musctilo-Tncmbranous 
situated  in  the  pelvis,  behind  liie  pubes,  and  in  front  of  the  rectum  in  the  male, 
the  ntenis  and  vagina  intervening  betwera  it  uid  that  intestine  in  the  female.  The 
sha]>e.  position,  and  relations  of  the  bladder  are  greatly  influenced  l>y  nge,  sex,  and 
tlie  degree  of  distension  of  the  orjian.  Durintj  infiftf  !/  it  is  conical  in  shape  and 
projects  above  the  upper  border  of  the  pubes  into  the  hyjK»ga>:tric  region.  In  the 
/tdulty  when  quite  empty  and  oontraeted,  it  is  a  small  triangular  sac  placed  deeply 
in  the  pelvis,  flattened  from  before  backwanl,  its  apex  reaching  as  high  as  the  upper 
border  of  tlic  svinjiliy-is  ).nbis.  When  sliirlitly  di^^tendcd  it  has  a  roun<led  form,  and 
is  still  contained  within  the  pelvic  cavity  ;  and  when  greatly  distended  it  is  ovoid  in 
ehape.  rising  into  the  abdominal  cavity  and  often  extending  nearly  as  high  as  the 
umbilicus.  It  is  larger  in  its  vertical  diaineter  than  fi  nm  4de  to  side,  and  its  long 
axis  is  directe<l  from  jiIhal'  obliquely  downward  ;ind  back\\iinl.  m  a  line  directm! 
from  .some  point  between  ti>e  pid>es  and  umbdicus  (according  to  its  distension)  to 
the  end  of  the  coccyx.  The  bladder  when  distended  is  slightly  curved  forward 
toward  the  anterior  wall  of  the  alnlomen,  so  as  to  be  more  convex  behind  than  in 
front.  Til  tlic  ft  niale  it  i.s  larger  in  the  transverse  than  in  the  vertical  diameter, 
and  its  eapi-icity  is  said  to  b«'  greater  than  in  the  male.'  When  motleratc  ly  <listcndcd 
it  measures  about  five  iuclies  in  length  and  three  inches  across,  and  the  ordinai'y 
amount  which  it  contains  is  about  a  pint. 

The  bladder  is  divided  into  a  summit,  body,  hnse.  and  neck. 

The  (tunnnit  or  nytr^x  of  the  bladder  is  rounded  and  illn  ctetl  forward  and  upward; 
it  is  connected  to  the  unibilicujs  by  a  fibro-muscular  cord,  the  unir/iin*.  and  also  by 
means  of  two  rounded  fibron.^  eords.the  obliterated  portions  of  the  hy}>ogastnc  arte- 
ries.  which  are  placed  one  on  each  side  of  the  urachus.  The  smumit  of  the  bladder 
bclniiil  tlie  urachus  is  <-ovor<'d  1>v  peritoneuuj,  whilst  tlic  portioji  in  front  of  the 
urachus  has  no  peritoneal  c«»vcriug.  but  re^ts  against  the  abdominal  wall. 

The  Uraohan  is  the  obliterated  remains  of  a  tubular  canal  which  exists  in  the 
embryo,  and  connects  the  cavity  of  the  bladder  with  a  membranous  .sac  placed 
external  to  the  alHlmnen  opposite  the  und)ili<'iis.  called  the  ftlJnntois.    In  the  infant 

'  Aflooiding  to  Henle,  the  bladder  m  oonsidenibly  wnaller  in  the  female  than  ia  the  male. 
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at  birt|i  it  i.s  occasionally  found  pervious,  M  that      urine  escapes  at  the  umbilicns* 

and  c-ilculi  liavo  hwii  foiiiiil  in  its  canal. 

Tlio  hodif  of  the  bhuMor  in  front  is  not  covered  by  peritoneum,  ami  !■>  lu  rela- 
tion with  the  triangular  ligament,  the  posterior  surface  of  the  symphysis  jmhis,  the 
Internal  obturator  muacles,  and,  when  distended,  with  the  abdominal  puriete^. 

[The  amount  of  space  above  the  pubes  uncovered  by  po  itoneum,  througli  which 
access  may  be  had  to  the  bladder  for  exploration  or  operation,  varies  very  much. 

Fio.  639. 


iYcyito* 

Vertical  SmUob  of  Blidder,  Feuli,  and  Uretfaim.    [Goiat«n  wtfb  Fig.  MB;  p.  100.] 

When  die  bladder  is  empty,  there  is  none,  a.s  the  bladder  then  sinks  into  the  pelvis; 
when  it  is  distended,  the  (iejrree  to  M  liieh  the  peritoneum  is  lifted  above  tlu'  pubes 
de]i('nds  on  the  <le^ree  of  distension.  This  will  amount  to  one  to  two  inrbc-.  and  if 
need  be  can  be  inerea.sed  by  stripf»insr  the  pei  itoiit  iuu  off  the  bladder  to  sojne  extent. 
The  bladder  can  also  be  lifted  still  farther  and  made  more  accessible  by  insertini:  * 
rubber  bag  into  the  rectum  and  distending  it  with  water.  Not  over  ten  ounces  sii*  'nM 
be  used  in  the  rectal  Itatr.  lost  rupture  take  place*,  and  for  a  similar  reason  rather 
less  slirudd  hv  used  in  clistendini:  the  MaiMer.  The  student,  if  possiM,-.  should 
distend  both  of  these  viscera  e.\]>erimentally  both  before  and  after  o|K'ning  the 
abdomen.] 

The  posterior  surface  is  covere<l  by  peritoneum  throughout.  It  corresponds,  in 
the  male  with  the  rectum  :  in  the  female  with  the  Uterus,  some  convolutions  of  tfae 
small  intestine  being  intcrpose<l. 

The  side  of  the  bladder  is  crossed  obliquely  from  below,  upward,  and  forward  br 
the  obliterated  hypojrastrie  artery:  above  and  behind  this  cord  the  bladder  is  cov- 
ered by  )>eritoneuin.  but  below  and  in  front  of  it  the  serou>;  roverinj:  is  wnntin;:. 
and  it  is  connected  to  the  pelyie  fa.scia.  The  vaa  deferens  piisses  in  an  arched  direc- 
tion fh>m  before  backward  along  the  side  of  the  bUdder,  toward  its  base,  erMsiafr 
in  its  course  the  obliterated  hypogastric  artery  and  passing  along  the  inner  nde  ef 
the  ureter. 
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Tlie  bate  (  fundus)  of  the  bla<l<ler  is  directed  downward  and  backward.  It  varies 
in  extent  accmling  to  tlio  state  of  distt'ii.^ion  of  the  organ,  he'mfz.  very  broad  when 
full,  but  niUch  narrower  when  empty.  Jn  the  inak  it  resta  uiion  the  second  jwriion 
of  the  rectum,  from  which  it  is  separated  by  a  r^ection  of  the  recto^vesical  fascia. 
It  ia  covered  |K>steriorly,  for  a  flight  extent,  by  the  peritoneum^  which  is  reHected 
from  it  upon  iIk  rt  i  tuin.  fomiing  the  recto-vesical  fold.  The  portion  of  the  blaililor 
in  relation  with  tlie  rectum  corresponds  to  a  triangular  bpace  bounded  behind  by  the 
Teeto-vesical  fold,  on  either  side  oy  the  vesicula  seininalis  and  vas  deferens^  and 
touchiuL'  th.'  prostate  gland  in  front.  When  the  bladder  is  very  full  the  peritoneal 
fold  i>  niised  witli  it,  ami  the  ilistancf  1>rtwc<-n  its  roHcctioti  and  tlie  anus  is  about 
four  inches ;  but  thii^  digtunce  is  much  diminished  when  the  bladder  is  empty  and 
contracted.  In  the  female  the  base  of  the  bladder  lies  in  contact  with  the  lower 
part  of  the  cervix  uteri,  is  adherent  to  the  anterior  wall  of  the  vagina,  and  i.s  scpa- 
I  at«nl  from  the  Upper  part  of  the  anterior  surface  of  the  cervix  uteri  by  a  fold  of  the 
peritoneum. 

The  neck  (jcennx)  of  the  bladder  ia  the  constricted  portion  continuou.s  w  ith  the 
urethra.  In  the  male  its  direction  is  oblique  in  the  erect  poeture,  and  It  is  sur- 
Toandtnl  by  the  prostate  gland.   In  the  kmm  its  direction  is  obliquely  downward 

and  forward. 

Ligaments. — The  bladder  is  retained  in  its  place  by  ligaments  w  hich  are  divided 
into  true  and  false.  The  true  ligaments  are  five  in  numl^r — ^two  anterior  and  two 
lateral,  formed  by  the  recto-vesical  fascia  and  the  urachtts.    The  false  li^ments, 

also  five  in  number,  are  formed  by  fohh  of  the  peritoneum. 

The  (tnterior  Ugamentts  { pubo-proitatic)  extend  from  the  back  of  the  pubes,  one 
on  each  side  of  the  symphysis,  to  the  front  of  llie  neck  of  the  bladder,  over  the 
nppv  surface  of  the  protttate  gland.  These  ligaments  contain  a  few  muscular  fibres 
prolonged  from  the  bladder. 

The  lateral  liifament«,  broader  and  thinner  tlian  the  preceding,  are  attached  to 
the  lateral  parUt  of  the  prostate  and  to  the  sides  of  the  base  of  the  bladder. 

The  ura<^hns  is  the  fibro-muscular  cord  already  mentione*!  extending  between  the 
summit  of  the  bladder  and  tin-  iimbilicus.  It  is  broad  below  at  its  attachment  to  the 
bladdi  T.  and  becomes  narrower  as  it  ascends. 

The  Jaliu:  liyamenUi  of  the  bladder  are  two  posterior,  two  lateral,  and  one 
8U{)erior. 

The  two  posterior  pass  forward,  in  the  male,  from  the  sides  of  the  rectum :  in 
the  female,  from  the  sides  of  the  utenis  to  the  posterior  and  lateral  aspect  of  the 
bladder:  they  form  the  lateral  boundaries  of  the  recto-vesical  fold  of  the  perito- 
neum, and  contain  the  obliterated  hypogastric  arteries  and  the  ureters,  together  with 
vessels  and  nerves. 

The  in>,,  hitrral  ligaments  are  reflections  of  the  peritoneum  fi:om  the  iliac  fossiie 
to  the  sidi:^  of  the  bladder. 

The  superior  ligament  is  the  prominent  fold  of  peritoneum  extending  from  the 
summit  of  the  bladder  to  the  umbilicus.   It  covers  the  utachus  and  the  obliterated 

hy iKiirsj^t rif  n rtcrio*. 

Structtire. — The  bladder  is  composed  of  lour  coats — ^a  serous,  a  muscular,  a  sub- 
mucous, and  a  mucous  coat. 

The  serous  eoat  is  partial,  and  derived  from  the  peritoneum.  It  invests  the  i>os- 
terior  TJurfaff  fmm  f>ppo?;tto  the  tenninsitioit  uf  thv  twn  ureters  to  it.s  Minimit.  atul  Is 
reflected  tW»m  this  point  and  from  the  sides  on  to  the  abdominal  and  pelvic  walls. 

The  muscular  eoat  consists  of  three  layers  of  unstriped  muscular  fibre:  an  exter- 
nal layer,  composed  of  fibres  having  for  the  most  part  a  longitudinal  arrangement; 
a  middle  layer,  in  wlileli  tlie  fibres  are  arrdng<*<l  more  or  less  in  a  circular  miinner; 
and  un  internal  layer,  in  which  the  fibres  have  a  general  longitudinal  arrangement. 

The  fibres  of  the  external  lonyitudinal  laifer  arise  from  the  posterior  surface  of 
the  body  of  the  pubes  in  both  sexes  {mnseuli  puho-t*€9ieuJi9\  and  in  the  male  tnm 
the  adjacent  part  of  the  prostate  gland  and  its  capsule.  They  pass  in  a  more  or  less 
longitudinal  manner  up  the  anterior  surface  of  the  bladder,  over  its  apex,  and  then 
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descend  alonsi  its  ixisterior  surface  to  its  li;ise.  where  thev  hecojiie  attache*!  t«»  the 
prostate  in  the  male  and  t<»  the  front  of  the  vagina  in  the  female.  At  the  sideti  of 
the  bladder  the  fibres  are  arranged  obliquely  and  intersect  one  anothw.  This  layer 
has  been  named  the  detrutor  urhue  mutcle. 

The  mi'hih'  rirnthtr  laiifm  are  very  thinlv  and  irrejinlarlv  scMttcnMl  on  the  l>ii']v 
of  the  orjian.  and.  though  to  some  extent  placed  transversely  to  the  long  axia  of  tlie 
bladder,  are  for  the  moi<t  part  arranged  oblii^uelj.    Toward  the  lower  part  of  the 


Fio.«IO. 


Su|ic'rfl<ifll  tjiycrof  tli.-  F-i-ithi-liiitn  iif  the  Hluil.liT.  sli.)U  iii«  latxi-  t  liil>-lin!K-<1  ootU  above, 

eoinp'i-^i  <1  "I'l.i  rl)  ti.  .  Inil  ccllsof  vurii  .u-           riu  li  arnl  ^riml  Iit.  lil'  ire  siiiKdU'-^imjH-d  tvlU 

with  ouv,  two,  ur  three-  nuclei  tKluiii  uiiU  Noble  bcluw.eacb  wilh  au  uval  uuclvuxKlelo 

Snitb).  aiidMoblaaiiiltta). 

bladiler,  round  the  cervix  and  commencement  of  the  urethra,  they  are  disposed  in 
a  ttiick  circular  layer,  forming  the  uphim'ter  ve»ira\  which  is  continuoufi  witll  the 
muscular  fibres  of  the  prostate  gland.  Pettigrew  has  described  these*  two  lajei»  a» 
forming  a  scries  of  figure-of-8  spiral  loops. 

The  inU  rnal  lont/itudinal  lai/er  is  thin  and  its  fasciculi  have  a  reticular  arrange- 
meaU  bat  with  a  tendencj  to  assnme  for  the  most  part  a  longitudinal  direction. 

Two  bands  of  oblique  fibres,  originating  behind  the  orifices  of  the  ureters.  c«j\- 
verge  to  the  back  part  of  the  prostate  gland,  and  are  inserted  by  means  of  a  filtroit* 

Srocess  into  the  mitldle  lobe  of  that  organ.    They  are  the  niu«fifg  uf  the  unteri, 
escribed  by  Sir  C.  Bell,  who  supposed  that  during  the  contraction  of  the  Uadder 
they  served  to  retain  the  oblique  airection  of  the  ureters,  and  so  prevent  the  reBnx 

of  the  urine  into  them. 

The  gubmiu  om  coat  consist.s  of  a  layer  of  areolar  Ussue  connecting  together  the 
muscular  and  mucous  coats,  and  intimately  united  to  the  latter. 

The  mueous  coat  is  thin,  smooth,  and  of  a  pale  rose  color.  It  is  coutinuoo^ 
through  the  ureters  with  tlie  lining  niembrane  of  the  uriniferous  tubes,  and  below 
with  that  of  the  urethra.  It  is  connected  loosely  to  the  muscular  coat  by  a  layer 
of  areolar  tissue,  excepting  at  the  trigone,  where  its  adhesion  is  more  dooe.  It  is 
provided  with  a  few  mucous  follicles,  and  nuuu  rous  small  racemose  glan<ls,  lined 
with  coluuinar  epithelium,  exist  near  (lie  ii< ck  of  the  organ.  The  epithelium  cov- 
ering it  is  of  the  transitional  variety.  consi>ting  of  a  superficial  layer  of  polyhedml. 
tlattened  celLs,  each  with  one,  two,  or  three  nuclei;  beneath  these  a  stratum  of 
large  club-shaped  cells,  with  the  narrow  extremity  directed  downward  and  wedjEcd 
in  between  smaller  spindle-shaped  cells,  containing  an  oval  nucleus  (Figs.  040.  041^ 

Iiif<  riiir  'if  the  lihulih'r. — Upon  the  inner  surface  of  the  liase  of  the  bladder, 
immediately  behind  the  urethral  orifice,  is  a  triangular,  smooth  surface,  the  apex  of 
which  is  directed  forward ;  this  is  the  trigomim  veticat  or  trigone  ve$ical.  It  is  pekr 
in  color  than  the  rest  of  the  mucous  membrane,  and  never  presents  ahy  ruga;,  even 
in  the  coUap.sed  condition  of  the  organ,  owing  to  its  intimate  adhesion  to  the  subja- 
cent tissue.  It  is  bounde<l  at  each  jiosterior  angle  by  the  orifices  of  the  urelel*. 
which  are  placed  neariy  two  inches  from  each  other  and  about  an  inch  and  a  bsif 
behind  the  orifice  of  the  urethm.  The  trigone  corresponds  with  the  interval  at  ib? 
ba.sc  of  the  bladder,  bounded  by  the  [)rostate  in  front  and  the  vesiculfv  and  ra-vi 
deferoutia  on  the  sides.    Projecting  from  the  lower  and  anterior  part  of  the  bla*i' 
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der  into  the  oriBcc  of  tho  urethru  i.<  a  slight  ek'vatir)n  of  mucous  membrane  called 
the  untlii  lu-Hi'rif.    It  is  f»>nii«'<l  hy  a  tlnckcnin::  of  the  prostate. 

The  arteries  sunplying  the  l>lad<ler  are  the  8uperior,  midcUe,  and  inferior  vesical 
in  the  male,  with  auditional  hrunehen  from  the  ute- 
rine and  vaeinal  in  the  female.    They  are  all  de-  ^'    '  ' 
rivetl  from  the  anterior  trunk  of  the  internal  iliac. 
The  ohtiirator  and  sciatic  arteries  alao  supply  small 
visceral  brunches  to  the  bladder. 

The  v«tnt  form  s  complicated  plexus  round  the 
neck,  sidei,  and  ha.He  of  the  bladder,  and  terminate 
in  the  internal  iliac  vein. 

The  lunij^ihaticH  accompany  the  blood-vessels, 
paasiiig  throngh  the  glands  snrronnding  them. 

The  nen'es  are  derived  from  the  hypoga-stric 
plexus  of  the  sympathetic  and  tho  fourth  sacral 
nerve,  the  former  supplying  the  upper  part  of  the 
organ,  the  latter  .its  base  and  neck.  According 
to  F.  Darwin,  the  sympathetic  fibres  have  ganglia 
connected  uitli  tlicni  which  send  branches  to  the 
vessels  and  uausculur  cout. 

Male  Urethra. 

The  Urethra  extends  from  the  neck  of  tlie 
bladder  to  the  meatus  urinarius.  It  presents  u 
double  curve  in  the  flaccid  state  of  the  penis,  but 
in  the  erect  state  it  forms  only  a  single  curve,  tlie 
concavity  of  which  is  directe<l  upward  (V\ii.  iViW, 
p.  UoG).  Its  len^h  varies  from  eight  to  nine 
inches,  and  it  is  divided  into  three  portions,  the 
prnstjitic,  membranous,  and  spohgy.  the  structure 
and  rc'lutidtis  of  ^vlli(•h  are  essentially  diflcrent. 

The  prostatic  portion  is  the  widest  and  must 
dilatable  part  of  the  canal.  It  passes  through  the 
prostate  gland  from  its  base  to  its  apex,  Iving 
nearer  its  upper  than  its  lower  surface.  It  is 
about  an  inch  and  a  quarter  in  lengtli ;  the  form 
of  the  canal  is  spindle-shaped,  being  wider  in  the 
middlr  than  at  either  extremi^,  and  narrowest  in 
fVoiit,  wluMc  it  ii>in.sthe  nioiihrannns  portion.  A 
transverse  section  of  the  canal  as  it  h»'s  in  the 
prostate  is  horseshoe  in  shape,  the  convexity  be- 
ing directed  upward  (Fig.  644,  p.  9(12).  Tfie  canal  is  closed  except  duKng  the  pas- 
sage of  the  urine,  the  up[)er  and  lower  mucous  surfaces  being  in  contact. 

Upon  the  floor  of  the  canal  is  a  narrow  longitudinal  ridge,  the  vcritmovfanum  or 
caput  (/al/itutt/imny  formed  bv  an  elevati<m  of  the  mucous  membrane  and  its  subja- 
cent tissue.  It  is  eight  or  nine  lines  in  length  and  a  line  and  a  half  in  height,  and 
contain.^  according  to  Kobelt,  muscular  and  erectile  tissues.  AVhcn  dt>t( ml.  d  it 
may  serve  to  prevent  the  passaire  of  the  semen  }»nekward  into  the  Madder.  <  »ii  each 
side  of  the  verumontanum  is  a  slightly  depressetl  fossa,  the  j>ni)ittt(ic  siuus,  the  floor 
of  which  is  perforated  by  numerous  apertures,  the  ori fires  of  the  protiatie  duetto  the 
duets  of  the  middle  lobe  opening  behind  the  crest.  At  the  for(>  part  of  the  veru- 
montanum. in  the  middle  line,  is  a  (h  [)ression.  tlie  sfnun  porultiriK  {r>xi,-i//<i  jiroHtat- 
tca)y  and  upon  or  within  its  margins  are  the  slit-like  openings  of  the  ejaculaton^ 
duets.  The  sinus  pocularie  forms  a  cul-de-sac  about  a  quarter  of  an  inch  in  length 
which  runs  upward  and  backward  in  tlie  substance  of  the  prostate  beneath  the  mid- 
dle lobe ;  its  prominent  upper  wall  partly  forms  the  verumontanum.   Its  wdls  are 


The  Bladder  and  I  rvtbra.  laid  open,  wen 
flroin  above. 
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composed  nf  fibrous  tissue,  muscular  fibres,  ami  mucmts  menihrane,  and  nuincrouii 
small  glands  open  on  its  inner  surface.  It  has  been  called  by  Weber,  who  dijMMvered 
it,  the  nteruM  mcuicuUnuH^  from  its  homology  with  the  female  organ. 

The  membranous  portion  of  the  ure&ra  extends  between  the  epez  of  the  firoft> 
Xnic  and  the  bulb  of  the  corpus  spongiosum.  It  is  the  narrowest  part  of  the  caoal 
(excepfin  j  tht^  orifico),  and  measures  three-<juarters  f>r  s»n  inch  along  its  upper  ami 
half  an  inch  along  its  lower  surface,  in  consequence  of  the  bulb  projecting  biR-kward 
beneath  it  below.  Its  apper  concave  Bor&oe  is  placed  about  an  inch  beneath  the 
pubic  aivh,  froni  wliic  li  it  is  separated  by  the  dorsal  vessels  and  nerves  of  the  penis 
and  some  niusmbir  tilni  -s.  Its  lower  convex  surface  is  sepani ted  from  the  rertTim 
by  a  triangular  space  which  constitutes  the  perineum.  The  membranous  portion  of 
the  nreth»  perforates  both  the  anterior  and  poeterior  layers  of  the  deep  perineil 
f  i-t  ia,  and  receives  an  investment  from  them.  As  it  pierces  the  posterior  layer,  the 
fibres  around  the  oj>ening  are  prolonged  backward  over  the  posterior  part  <A'  the 
membranous  portion  of  the  urethra;  and  as  it  pierces  the  anterior  layer,  u  similar 
prolongation  takes  place  in  the  opposite  direction,  investing  the  anterior  part  of  the 
membranous  portion.    It  is  also  surrounded  by  the  Compressor  urethra?  muscle. 

The  8X>on8:y  [or  penile]  portion  is  the  lonirest  part  of  the  iirerlira.  mid  i-  eon- 
taiiH'd  in  the  corpus  spongiosum.  It  is  about  six  inches  in  length,  antl  exten«ii 
from  the  termination  of  the  membi-anous  portion  to  the  meatus  urinarius.  Com- 
mencing below  the  symphysis  pubis,  it  a.scends  tm  a  slioi  t  distance  and  then  curves 
downward.  It  is  narrow  and  of  unifirin  size  in  thp  body  of  the  peni-.  mea.Miring 
about  a  quarter  of  an  ineh  in  dianirfer,  t>eiiiLr  dilated  behind  within  the  bulb;  and 
again  anteriorly,  wiiliiu  the  glaus  j>fuis,  foiniiiig  the  foam  navicularis.  A  cross- 
section  of  this  canal  in  the  body  of  the  penis  has  its  long  diameter  transverse,  bat 
in  the  "lans  that  diameter  is  directed  \  tTticallv. 

The  hulbmiit  portion  is  a  name  niveii  in  some  descriptions  of  the  urethra  to  tiiS 
posterior  part  of  the  spongy  portion  cuntained  within  the  bulb. 

The  meatm  urmariut  is  tne  most  contracted  part  of  the  urethra ;  it  is  a  vertiesl 
slit  about  three  lines  in  length,  bounded  on  each  si<le  by  two  email  labiii. 

[Tlie  calibre  of  the  uretlvra  has  generally  been  pljtced  mueh  too  low.  In  the  aver- 
age adult,  when  its  walls  arc  separated,  it  la  j  of  an  inch  iu  diatiietiir  (about  U  uiilli- 

meters  (No.  27)  of  the  French  catheter 
[Fio.  64^  scale).   It  has  two  points  of  marked 

narrowing  as  to  dilaiabilitv — at  the 
meatus  aud  the  triangular  ligaweDt : 
and  three  <^  decided  dilatation — tt 
the  fossa  navicularis  and  the  bolbous 
and  prosfafie  portions.] 

The  inner  surface  «d  the  lining 

Dlamm  M  t'ratbm  Id  NMUKl CondiUon,  o.  ft, «n4 c repra-    membrane  of  the  urethra,  specially 
Mnttiiif  the  piwMllr,  membranous,  mni  ■pongy  porlioiu  ^„ 

rabpectivwiy  iTtaompaon).]  r  w  o^n  tne  tloor  01  the  spongy  portion, 

presents  the  orifices  of  Tiunii  rou.* 
mucous  glands  aud  follicles  situated  in  the  submucous  tissue,  and  named  tin  •if-rmh 
of  LittrS.  They  vary  in  size,  aud  their  orifices  are  directetl  forward,  so  that  tlitv 
may  cjisily  intercept  tlie  ]>oint  of  a  catheter  in  its  passage  along  the  canal ;  espe- 
cially the  larj:cst  one  of  tin  >c  laeume.  which  is  situated  on  the  upi>er  surface  of  thf 
fossa  navienhnis.  about  an  inch  !ind  a  lialf  from  the  orifice:  it  is  railed  the  hrntui 
nuijna.    Into  the  bulbous  portion  are  found  opening  the  ducts  of  Cowper  s  glautld.' 

Stnicture. — ^The  urethra  is  composeil  of  a  ocmtinuous  mucous  membrane 
ported  l)y  a  submucous  tissue  which  connects  it  with  the  various  structures  thnin|(h 

whieh  it  passes. 

The  miuuug  cuul  forms  part  oi  the  gcuito-uriuaiy  mucous  membrane.  It  intva- 
tinuous  with  the  mucous  membrane  of  the  bladder,  ureters,  and  kidneys,  extemallv 

'  The  student  sih<iiil<l  Ix^Jir  in  mind  ili:it  tlio'iirii  the  iiicthra  is  dt-M  iibtHl  w>  a  luby,  it  is  oi4  »*i  ia 
rciililv  I'tit  U  :>  in>  :<  (  I.  Ii  :  :i>!<i  tUni  (lie  ('riniil  is  I'luwnl  Mid  tb«  Op|XIUt«  mUCOttl  tUrfilCBi  IU  OOnlMS 
except  during  tlie  i<a&6age  of  llic  urine  or  iieitieo. 
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with  ffie  iritegimient  covering  the  giant*  p»'n!«<.  iind  is  prolongeil  intn  the  ducts  i>f  tlm 
glands  which  open  into  the  urethra — vir.  Cowper's  glands,  the  prostate  glaud,  and 
tne  vasa  deferentm  and  vemcnlie  seminales — ^tbronsh  the  ejacutatory  dticts.  In  the 
s|Hingy  and  iiH  inbranonA  portions  the  mucous  uiemDraiie  is  arranged  in  longitu<lina1 
folds  when  the  orj^aTi  Im  cfintrncteil.  Small  papillae  are  foinul  n]um  it  itcnr  tlic  oi  i- 
fice,  and  its  epithelial  lining  is  of  the  columnar  variety,  excepting  near  the  meatus, 
where  it  is  laminated. 

The  mhnmcom  imue  consists  of  plain  mitscuhur  fibre,  mixed  with  fibrous  and 
elastic  tis^uf.  TIm-  nin-^nilur  filires  arc  arranged  in  two  Inyors.  the  inner  layrr  liciii-; 
<lisjriosed  longitudinally,  and  the  outer  in  a  circular  direction.  Ellis  has  deiiionsiiated 
that  the  longitudinal  fibres  arc  continuous  with  the  intenml  longit^idinal  muscular 
fibres  of  the  blaiider.  The  amount  of  muscular  tisane  differs  in  different  parts  of 
th<'  canal.  It  is  greatest  in  quantity  in  the  pr()Static  portion,  becomes  diminished 
in  amount  in  the  membranous  portion,  and  almost  replaced  by  fibrous  tissue  in  the 
spong)'  portion.  In  the  prostatic  and  membranous  parts  of  the  urethra  there  is  also 
a  thin  enveloping  layer  of  ereetile  tissue. 

[The  cleft  of  the  urethra  (Fig.  645)  is  horizontal,  except  toward  the  bladder, 
where  it  is  arched  (Fig.  644).  and  toward  the  meatus,  where  it  becomes  vertical.] 
il 
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PROSTATB  GLAND. 

THE  Prostate  Oland  {j:^uiaTr^/u,  to  uland  before)  is  a  pale,  tirm,  glandular  hodj 
which  Hurrounds  the  neck  of  the  bladder  and  oommenoenieiit  of  tlie  nretbra. 

It  is  phuH'iI  in  the  pelviu  cavity  behind  and  below  the  ■^ymphysia  pubi.«<i  posterior  U> 
the  d»'f|)  ]K'riiii  ;il  fascia,  and  upon  the  re<'tinn.  throii;_'li  wliicli  it  may  be  distijictlj 
felt,  especially  when  enlarged,    iu  uhape  aud  size  it  rei^enibles  a  chestnut. 


Fiu.tf44. 


liimKinU  ;  In'm-nlli  ll  the  hIiius  |Miciilnrih  C.'i  nii<l  t-jtiriilutory  tlucla  (Si). 


Its  haxr  is  diri  i  tcil  lisu  kwiird  townnl  tlu*  n»'<-k  of  tin-  Maddt-r. 

The  a/H  j-  is  dir»  ( ted  forward  to  the  th'cp  perineal  fascia,  which  it  tuiudu>. 

Its  under  tmrfar,'  is  smooth  and  rests  on  the  rectum,  to  which  it  is  connecteii  l»r 
dense  areolar  fibrous  timue. 

Its  uf>f>rr  Hiirfttrf  is  flattened,  marked  by  a  sliglit  longitudinal  fitfTOW.  and  platvii 
about  thnr-«|uarters  of  an  inch  below  the  pubic  symphysis. 

It  measures  aliout  an  inch  aud  a  half  in  its  transverse  diauicu  r  at  tlie  ba^  sa 
inch  in  its  antero-posterior  diameter,  and  tbree-quartera  of  an  inch  in  depth.  In 
weight  is  about  six  drachms.  It  is  held  in  its  position  by  the  anterior  li;ratiienl* 
of  the  Idaddcr  (i>iif'i>-fir"!<titfir):  by  the  posterior  layer  of  the  deep  [)prineal  fascia, 
which  invests  the  commeucemeut  of  the  membranous  portion  of  the  urethra  aoti 
prostate  gland;  and  by  the  anterior  portion  of  the  Levator  aai  oinacle  {ItMtor 
prostat'p),  which  parses  down  on  e:i' 1i  -i  le  from  the  Hymphysis  pttbia  and  anterior 

li;^aiiicitt  of  the  bladder  to  the  sid,-  (,t"  tlii-  prostate. 

The  prostate  cousists  uf  two  lateral  lobes  antl  a  middle  hibe. 
Wt 
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Tlic  fit'<i  hiti'iiil  fnfirn  aif  'if  »i<^ual  size,  separated  behind  bv  a  <leep  notcli.  and 
uiarked  hy  a  nligbt  furruw  u{>ou  their  upp^r  and  lower  surfuceis  which  iudicates  the 
bilobed  conditiott  of  the  organ  in  Home  uiiBnls. 

The  third  or  ftnddlr  lobe  i»  a  small  transveriie  band,  ovcaijionally  a  rounded  or 
trian^rnlar  jirointnetipf,  jdacetl  between  the  two  lateral  lobes  at  the  under  and  pos- 
terior part  of  the  organ.  It  lies  imuie<liately  beneath  the  neclc  of  tlie  bhulder, 
behind  the  coiumeucenient  of  the  urethra,  and  above  and  between  the  ejuculutury 
ductei.  Its  exutence  u  not  constant,  but  it  is  oceasioiuiU y  found  at  ui  early  period 
of  life.  >i»  well  lus  in  adult^^i  and  in  old  age.  In  advanced  life  thii«  or  some  other 
portif»Ti  of  tlx'  prostate  often  beeonieH  considernbly  ciilarjred,  and  projects  into  the 
bladder,  .so  ;u<  to  iuipede  the  pae^^age  of  the  urine.  According  to  Dr,  Meirber's 
researches,  conducted  at  Greenwich  Hospital,*  it  would  seem  that  such  obstruction 
exist.s  in  20  per  rt  iit.  nf  all  prostates  over  sixty  yearn  of  age. 

The  prostate  gland  i>  ]k  i  fbrate<l  by  the  urethra  and  common  seminal  ducts.  The 
urethra  usually  lies  about  one-thiid  nearer  it^  upper  than  itsi  lower  :iurface ;  oeciuituQ- 
allj  the  prostate  surrounds  only  the  lower  three^fourths  of  thb  tube,  and  more  rarely 
the  urethra  runs  through  the  lower  instead  of  the  upper  part  of  the  gland.  The  ejac- 
ulatory  ducts  jiass  forward  <)l)lii)ue!y  through  a  conical  raiial  siftiatecl  in  the  lower  part 
of  the  prostate  and  open  into  the  pru.itutic  purtiou  of  the  urethra. 

StrucUxre.— >The  prostate  is  enclosed  in  a  thin  but  firm  {ihrous  capsule  distinct 
from  that  derived  from  the  posterior  layer  of  the  deep  p<>i  iiH  al  fascia,  and  separated 
from  it  by  a  ple\ii>i  of  veins.  Its  f^ubstance  is  of  a  pi'l<'  rtMl<]i-h-gray  color,  very 
friable,  but  of  ^rcat  deusity.  It  consista  of  glandular  substuuce  and  muscular 
tissue. 

The  muscular  tissue,  according  to  KSlliker,  constitutes  the  [)roper  stroma  of  the 

prostate,  the  connective  tissue  being  very  scanty,  and  simply  forming  thin  trabec- 
ul;e  between  the  mu.scular  fibnrs  in  which  the  vessels  and  nerves  of  the  gland  ram- 
ify. The  muscular  ti&sue  is  arranged  vui>  follows :  Immediately  beneath  the  fibrous 
ca}isule  is  a  dense  layer  which  forms  an  investing  sheath  for  the  gland ;  secondly, 

around  the  urethra  as  it  lie-  in  the  prostate  is  another  dense  layer  of  circular  fibres, 
continuous  behind  with  the  internal  laver  of  the  muscular  coat  of  die  bhnlder.  and 

* 

in  front  blending  with  the  fibres  surrounding  the  membranous  ^mrtiou  of  the 
urethra.  Between  these  two  layers  strong  bands  of  muscular  tissue,  which  dccus> 
.sale  freely,  form  meshes  in  which  the  glandular  structure  of  the  organ  is  imbedded. 
In  that  part  of  the  gland  which  is  situate<l  anterior  to  the  urethra  tlie  nmsenlnr 
tissue  is  especially  dense,  and  there  is  here  little  or  no  gland-tissue ;  while  in  that 
part  which  is  behind  the  urethra  the  muscular  tissue  presents  a  wide^eshed  strue* 
ture.  which  is  densest  at  the  upper  part  of  the  gland — that  is,  near  the  bladder— ~ 
beeoniiiiir  looser  and  more  sponge-lil<e  t()ward  the  apex  of  the  organ. 

The  ylandular  Hubitiaitee  is  comj>o.sed  of  numerous  follicular  pouches  ojiening 
into  elongated  canals,  which  join  to  form  from  twelve  to  twenty  small  excretory 
ducts.  Tlie  follicles  are  connected  log^her  by  areolar  tissue,  supported  by  prolon- 
;.'ations  iVoiii  the  fibrous  capside  and  muscular  stroma  and  enclose<l  in  a  delicate 
capillary  plexus.  The  epithelium  lininfr  both  the  <  aiials  aiul  (be  tenninal  vesicles 
is  of  the  columnar  variety.  The  prostatic  ducts  open  into  the  lloor  oi  the  prostatic 
portion  of  the  urethra. 

Vesselh  ani>  Nkkvks. — Tlie  arft'nes  supplying  the  prostate  are  derived  from 
the  interna!  piidie.  vesical,  aud  hemorrhoidal.  Its  /■(  ///.><  form  ri  plexus  around  the 
sides  ami  base  of  the  gland;  tiiey  receive  in  front  the  dorsiti  vein  of  the  penis  and 
terminate  in  the  internal  iliac  vein.  The  ntrvet  are  derived  from  the  hypogastric 
plexus. 

COWPSR'S  aiiANDS. 

Cowper's  Glands  are  two  small  rotindt  d  and  somewhat  lobuIate<l  boilies,  of  8 
yellow  color,  about  the  size  of  peas,  jdaced  beneath  the  fore  part  of  the  membran- 

M«iL'Ckir.  Tntnt^  vol.  xliii.  p.  152. 
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on»  portion  of  tlu-  ii  ret  lira,  between  the  two  layers  of  the  deep  perineal  fiisiia.  TLcv 
lie  close  l>ehin«l  the  bulh,  and  are  enclosed  by  the  transverse  fibres  of  the  ( 'onijiressnr 
uretlu'ie  uiuscle.  Each  gland  cou.si»t8  of  several  lobules,  held  together  by  a  tibroitf 
investment.  Each  lobiJe  oonsists  of  a  number  of  acini,  lined  by  clear  eolnninar 
cells,  openinj;  into  one  common  duct,  "which,  joinin;!  with  the  ducts  of  other  lohnles 
outside  the  frlan<l.  ff)rin  a  single  excretory  <liict.  Tbe  cxrretory  duct  of  curh  gland, 
nearly  an  inch  in  length,  pa.sses  obli(|uely  lorward  beneath  the  mucous  lueuibrune. 
and  opens  hj  a  minnte  orifice  on  tbe  floor  of  tbe  bulbous  portion  of  the  nrethn^ 
Their  exi»tenoe  is  said  to  be  constant;  thej  graduallj  niminish  in  sise  as 
advances. 


THE  PENIS. 

The  Penis  [Figs-  p.  9-'>'>.  and  'ISJ.  p.  1022]  is  the  nrgjin  of  copulation,  and 
contains  in  its  interior  the  larger  portion  of  the  urethra.  It  coutfisttf  of  a  nwt,  body, 
and  extremity,  or  ylatm  penis. 

The  root  is  broad,  and  firmly  oonnecte<l  to  tbe  rami  of  the  pubes  by  tvo  stronj: 
tapering  fibrous  processes,  the  rrura,  and  to  the  front  of  the  ^mphysis  pubis  by  a 
fibrous  nienibrane.  the  xmpemnn/  Iti/tiiiirnt. 

The  extremity,  or  ylans  penitiy  presents  the  form  of  an  obtmie  conc  tlattentni  from 
above  downward.    At  its  summit  is  a  vertical  fissure,  tbe  orifice  of  the  uretbn 

{iih'itiiH  iin'nariufi) :  at  the  back  part  of  this  orifices 
[Img.  «>4o.  ,,,,1,.,,,,^  uietiibr:ine  passes  biickwurd  to  the  bol- 

?  toui  of  a  ilepre.ssed  rupiiCN  where  it  is  continuous*  with 

~  the  prepuce;  this  fold  is  termed  the  frcenuni  ^nrputU, 

The  base  of  the  gl  ni-^  forms  a  rounded  projectinj;  bct- 
ilcr.  the  ''orona  tj/nm/fs,  and  liebind  the  corona  is  ;i  rltM'p 
constriction,  the  cervix.  I  jM»n  both  of  the»e  numerou- 
small  I«nticttlar  sebaceous  glands  are  found,  the  glandwr 
Ap  Tytonii  nilnrifenr.  They  secrete  a  sebaceous  matter 
id'  very  peculiar  odoi-.  probably  contains  caMlW 

and  becouK's  cjisily  ileconiposed. 

The  hoihi  of  the  peniK  is  the  part  between  the  ro<< 
viiii;  Aiiursni  ariiri.-s  .t. cor|.iis  anil  extreuiitv.  In  tlie  Uaecui  condition  ot  llie  organ  IC 
'\\'ki7'rr«.rp»>^  <  yiindri.  :ii;  but  when  erect  has  a  triangular  prisu,nfi<^ 

(i?rowi?l»rj j"*'"'^'* '     "'^*"*™  ''"I'lded  angles,  the  broadest  side  being  tunifl 

upward  and  called  the  dormm.  It  is  covere*!  by  Iniefl- 
ument  remarkable  for  its  thinness,  its  dark  color,  its  looseness  of  connection  with 
the  deeper  part^  of  the  organ,  and  its  containing  no  adijxwe  ti.<*sne.  At  the  root  '^f 
the  penis  the  integinnent  is  «"ontinuotis  Avith  that  u)M>n  the  pubes  and  scrotuin  :  and 
at  the  n«'<  k  of  the  glans  it  leaves  the  surface  and  btronies*  folded  upon  itj*elf  to  form 
the  f'n  juire. 

The  internal  layer  of  the  prepuce  is  attached  behind  to  the  cervix,  and  approarfw* 

in  chanicter  to  a  mucous  menibnine:  from  the  i-ervix  it  is  n^flected  over  the  gl*"* 
penis,  and  at  the  meatus  urinarius  is  continuous  with  the  mucous  lining  of  the 
urethra. 

The  mucous  membrane  covering  the  glans  peni-^  <  outains  no  sebaceous  glands 

but  projecting  f''i»ni  its  free  surface  are  a  jiiiiiibi'r  of  siiimII  liiifblv  sensitive  papill*- 
The  penis  is  compo»e<l  of  a  mass  of  erectile  lissiie  enclostMl  in  three  cvlindrii*! 
fibrous  compartments.    Of  these,  two,  the  corpora  eawmata^  are  placed  side  I? 
side  along  the  uppir  ]);ir(  of  the  organ;  the  third,  m  eorpu»  wpomfiotum,  enrloMf 

the  urethra,  and  is  |il;i<-.  d  IkIo^v. 

Tlie  Corpora  cavernosa  form  the  ehief  part  of  tbe  body  i»f  the  penis. 
con.si.Ht  of  two  fibrous  eylindricul  tul>es,  placed  side  by  .side  and  intimately  conn**!*" 
along  the  median  line  for  their  anterior  three-fourths,  whilst  at  their  bao'k  part  tfc«v 
separate  from  ea<  b  other  to  fonn  two  taftering  processes,  named  mirn,  whi<'li  sf* 
connected  to  the  rami  of  the  pubes  and  ijH;liium.  Each  cms  comjneuce»  by  a  bluo'' 
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poiuted  process  in  front  of  the  tuberosity  of  the  i.^chium,  and  near  it.s  junction  with 

it8  ffUow  iiri'MfUfr*  n  slijzhf  enlar^enn'nt,  named  by  Kobelt  tlif  hulh  nf  fhc  rorpm 
caveriioistttiu  Jiis^t  beyond  this  point  they  become  uouiitricted,  and  retain  an  e(|ual 
diameter  to  their  anterior  extremity,  where  they  fortn  a  single  rounded  end,  which 
is  reoeiTed  into  a  fee^a  in  the  baj«e  of  tlio  •rlans  A  median  groove  on  the 

upper  snrfiK  f  IfKljfeK  tlie  doi-sal  vein  of  the  pmis,  ainl  the  groove  on  fhf  imrior  sur- 
face receives  tbe  corpus  8pongio8uin.  The  root  of  the  penis  m  connected  to  the 
symphysis  pubis  by  the  suspensory  ligament. 

StraotOM.— Tbe  corpora  cavernosa  are  8nrroutide<l  by  a  strong  fibrous  envelope 
consisting'  nf  two  sets  of  fibres :  the  one.  internal,  being  circular  in  direction,  and 
being  proper  to  each  corpus  cavemof-ura;  the  other,  longitudinal  in  direction,  being 
common  to  the  two  corpora  cavernosa  and  investing  them  in  a  common  covering. 
The  internal  eircnlar  fibres  by  their  junction  at  one  part  form  an  incomplete  par- 
tition or  septum  between  the  two  bodies.  This  fibrous  investment  is  extremely 
dcn-o,  of  eonsidenible  fbirkness.  and  cnnsi?sts  of  hTindU-s  of  shining  white  fibres, 
wiiU  an  admixture  of  well-developed  eUistic  fibres,  so  that  it  is  possessed  of  great 
ehisticity. 

The  septum  between  the  two  corpora  cavernosa  forms  an  imperfect  ])artition;  it 

is  thick  and  <*»)mplet»*  hdiind.  but  it>  fnint  it  is  incomplete,  and  consists  of  a  num- 
ber of  veiticai  bands  which  are  arranged  like  the  teeth  of  a  comb,  whence  the  name 
which  it  has  received,  sep^m  pecttnijorme.  These  bands  extend  between  the  dorsal 
and  the  urethra!  surface  of  the  corpora  (-avemosa. 

From  the  intertud  surface  of  the  fibrous  envelope.  «s  well  ns  fioni  tlu-  sides  of 
the  septum,  are  given  off"  a  number  of  bands  or  cords  which  cross  the  interior  of 
the  corpora  caverno*Mi  in  all  directions,  subdividing  them  into  a  number  of  separate 
compartments  and  giving'  the  entire  stnieture  a  spongy  a^tpearance.  These  bands 
and  conls  are  tvnlle'l  t riil>frii},i\  ami  mnsist  ol'  wLitc  fibrous  tissue,  elastic  fibres,  and 
plain  muscular  fibres,    in  them  arc  contained  numerous  arteries  an»l  nerves. 

The  component  fibres  of  which  the  trabeculss  are  composed  are  larger  and 
stronger  round  the  circumference  than  at  the  centre  of  the  corpora  cavernosa;  they 
are  also  thicker  behind  than  in  fnmt.  The  interspaces,  on  the  contrary,  are  larger 
at  the  centre  than  at  the  circumference,  their  long  diameter  being  direcfdl  trans- 
versely ;  they  are  largest  anteriorly.  They  are  otrcupied  by  venous  blo«Ki,  and  are 
lined  by  a  layer  of  flattened  cells  similar  to  the  endothelial  lining  of  veins. 

The  whole  of  the  stnieture  of  the  corpora  cavernosa  contained  w  itli in  the  fibrous 
•-In  atli  consist'',  therefore,  of  a  sponge-like  tissue  of  areolar  sp!H-e.«  tVeely  communi- 
cjituii'  with  each  other  and  filled  with  venous  blood.  The  spaces  may  tLerefore  be 
regaraed  as  large  cavernous  veins. 

The  arteries  bringing  the  blood  to  these  spaces  are  the  arteries  of  the  corpora 
cavernosa  imd  branches  from  the  doi^al  artery  of  the  penis,  which  perforate  the 
fibrou{<  capsule  along  tbe  upper  surface,  especially  uear  the  fore  part  of  the  organ. 

These  arteries  on  entering  the  cavernous  stractnro  divide  into  branches,  which 
are  snpporti  d  and  enclosed  by  the  trabecuhe.  Some  of  these  terminate  in  a  capil- 
lary netvdrk,  the  branches  of  whi<'b  open  directlv  into  the  cnvemous  spares;  others 
a<«sume  a  tendril-like  appearance,  and  form  convoluted  and  somewhat  dilated  ve.«.sels. 
which  were  named  by  Miiller  helicene  arterieit.  They  project  into  the  spaces,  and 
tioiii  thmi  are  given  off  small  capillary  branches  to  supply  the  trabecular  structure. 
They  are  bound  <lown  in  the  spaces  by  fine  fibrous  processes,  and  aro  more  abundant 
in  the  back  part  of  the  eorponi  cav<'rno«*:i. 

The  blood  fn»ui  tli«  cavernous  spaces  is  returne<l  l)y  a  series  of  vessels,  some  of 
which  emerge  in  considerable  numbers  from  the  base  of  the  glans  penis,  and  con- 
verge  on  the  dorsum  of  the  organ  to  form  the  domil  vein ;  others  pass  out  on  the 
upper  surfaee  of  the  <'orpora  cuven»osa  and  join  the  dnr«al  vein :  some  emevje  from 
the  under  surface  of  the  corpora  cavernosa,  and,  receiving  branches  from  the  lorpus 
spongiosum,  wind  round  the  sides  of  the  penis  to  terminate  in  the  dorsal  vein ;  but 
the  greater  number  jtass  out  at  the  root  of  the  penis  and  join  the  prostatic  plexns 
and  pudendal  veins  (Fig.  (>4t>^. 
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The  OorpUB  Bponeriosum  enelooes  the  nrethm,  and  is  Mtnated  in  the  groove  on 

the  under  stnfnro  of  the  corjM.ra  ciivoriKvsa.  Tt  coTninciicc?*  jiosteriorly  in  front  nf 
the  deep  perineal  faacia,  between  the  diverging  crura  of  the  corpora  cavernot*a.  where 


Flu.  646. 


it  forms  a  rounded  enlwrgeinent.  the  hulb,  and  terminates  anteriorly  in  another 

expansion,  the  fflnns  jir/iiK.  which  overlaps  the  anterior  rounded  extremity  of  the 
«'orp(»ra  cavernosa.  The  central  portion  or  body  of  tiie  corput)  spongioeutu  is  cylin- 
drical and  tapers  slightly  from  behind  forward. 

The  huB  varies  in  sise  in  different  sabjeots;  it  receives  a  fibrons  investnM!ni 
from  the  anterior  layer  of  the  deep  perineal  fascia,  and  is  8urrounde<l  by  the  Accel- 
erator nritiie  muscle.  The  urethra  enters  the  bulb  nearer  its  upi^xT  than  its  lower 
surface,  bein^  surrounded  by  a  layer  of  erectile  tissue,  a  thin  prolongation  of  ^hich 
is  continued  oackward  round  the  membranous  and  prostatic  portions  of  the  csnsi 
to  the  neck  nf  (lie  bladder.  lying  between  the  two  layers  of  muscular  tissue.  The 
pr>rtion  of  the  bulb  below  the  nretbra  presents  a  partial  ilivisi<m  into  two  l<jbe!«, 
being  marked  externally  by  a  linear  raphd,  whilst  internally  there  projects  inwani 
for  a  short  distance  a  thin  nbrons  septum  more  distinct  in  earlv  life. 

Structure. — ^The  corpus  spongiosum  consists  of  a  strong  fibrous  envelope  encic*' 
in.'  a  ti;ibe<  nl;ir  structure  which  eontniiis  in  it^^  nte^lies  erei-tile  ti.ssue.  The  fihn>uJ 
envelope  is  thinner,  whiter  in  color,  and  more  elastic  than  that  of  the  corpus  car- 
ernosum.  The  trabeculae  are  delicate,  uniform  in  nize,  and  the  meshes  between 
them  small,  their  long  diameter  for  the  most  part  corresponding  with  that  of  the 
peiii^.  A  thin  layer  of  nniscuhir  fibres,  continuous  behind  with  those  of  the 
l)l:idder,  forms  part  of  the  outer  coat  of  the  corpus  s^Mingiosum,  aiul  a  second 
layer  of  nmscular  tissue  is  found  iumiediately  beneath  the  mucous  membrane  of 
the  urethra. 

The  Ii/inphatu's  of  the  penis  consist  of  a  superficial  and  ileep  .set;  tin-  fonner  nrr 
derived  from  a  dense  network  on  the  skin  of  tin*  glans  an<l  pr«'piiee  and  fn«ui  the 
mueuus  membrane  of  the  urethra,  and  terminate  in  the  inguinal  glanchs;  the  latter 
emerge  from  the  corpora  cavernosa  and  corpus  s{H)ngioiium,  and.  passinf;  bcnettb 
the  j)ubic  arch,  join  the  deep  lymphatics  of  the  fwlvis. 

'V]\v  nerrrH  are  derived  from  the  internal  jniilic  nerve  and  the  livpoi^asf ri<'  fib-xu"*. 
Un  the  glans  and  bulb  some  iilument,sof  the  cutantHtus  nerves  have  I'acinian  b«»<li<* 
connected  with  them,  and,  according  to  Krause,  manj  of  them  terminate  in  a  pec«> 
liar  form  of  end-bulb. 


Tbb  Tbstbs  and  thub  Oovbbinob  (Fig.  647). 

The  testes  are  two  small  glandular  organs  which  secrete  the  .semen;  thejfiR 
situated  in  the  scrotum,  being  .suspended  by  tlie  sponnatic  cord*.  At  an  frirlv 
period  of  fretal  life  the  testes  are  containeil  in  the  abdominal  cavity  behind  (be 
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peritoneum.  Before  birth  thev  *lci«ot'n(l  to  the  iiiguiiml  cunal,  along  which  they 
paKH  with  the  spennatic  cord,  and.  emerging  at  the  external  abdominal  ring,  they 
«le8cend  into  the  scrotum,  becoming  inve!<ted  in  their  course  by  numerous  coverings 


Fio.  <*>47. 
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TraiiDverse  Section  thruUKb  the  U'ft  S1<U'  i>l  the  Si  rotiiin  ami  tlit-  U-n  Ti  ^(i<  le,  tbe  ml-  of  the  tuiiIcK  viiKlimlii 

reprt'iicnUMl  in  a  <l intended  <'i>ii<litiiinKlK.M«>pine). 

derived  from  the  serous,  muscular,  and  fibrous  layers  of  the  abdominal  pariet€8.  as 
well  as  by  the  scrotum.    The  coverings  of  tiie  testis  are  the 

Skin  ) 
Dart  OS  ) 

Intercolumiiar  or  External  spermatic  fa-^cia. 
Cremasteric  fjiscia. 

Infuiidihulifonn  or  Fascia  propria  (Internal  spermatic  fascia). 
Tunica  vaginalis. 

The  Scrotum  \»  a  cutane<»us  pouch  which  ctuitains  the  testes  and  part  of  the 
spermatic  cords.  It  is  divided  into  two  latond  halves  by  a  median  line  or  raph^ 
which  is  continued  forward  to  the  under  surface  of  the  penis  and  backward  ahmg 
the  middle  line  of  the  perineum  to  the  anus.  Of  these  two  lateral  |)ortions.  the  left 
is  longer  tlian  the  right,  and  conesptuids  with  the  greater  h*ngth  of  the  spennatic 
cord  on  the  left  side.  Its  external  as[H*ct  vari<'s  under  diflerent  circimistances : 
thus,  under  the  influence  of  wanutli  and  in  old  and  ih'bilitated  persons  it  becomes 
elongated  and  flaccid,  but  under  the  influence  of  cold  and  in  the  young  and  robust 
it  is  short,  corrugated,  and  closely  applieil  to  the  testes. 

The  scrotum  consists  of  tw<i  layers,  the  integument  and  the  dartos. 

The  integrument  is  very  thin,  of  a  brownish  color,  and  generally  thrown  into 
folds  or  rug;e.  It  is  provided  with  sebace<ius  follicles,  the  secretion  of  wliich  has 
a  jKfuliar  odi^r,  and  is  beset  with  thiidy-scattered.  cri«p  hairs,  the  root.-  of  which 
are  seen  tbrougli  the  skin. 

The  dartos  is  a  thin  laver  of  loose  reddii^h  tissue  endowed  with  contractiiitv  : 
it  fonns  the  proper  tunic  of  the  scrotum,  is  ccmtinuous  around  the  hnsv  of  the 
scrotum  with  the  superfi<*ial  fascia  «»f  the  groin,  fM>rineum.  and  inner  side  of  the 
thighs,  and  sends  inward  a  distinct  s«'ptuin.  nr/tfum  xrrnti,  which  divides  it  into  two 
cavities  for  the  two  testes,  the  .septum  extending  betwe<*n  the  raph^  and  tin-  under 
surface  of  the  penis  as  far  as  its  root. 
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The  darter  is  dost  ly  united  to  the  skin  ext^'mally,  but  connected  with  the  sub- 
jacent  parts  by  delicate  areolar  tissue,  upon  which  it  pides  with  the  greatest  fiicii^ 
Ity.  The  dartos  is  very  vascular,  and  consists  of  a  loose  areolar  tisaue  contaiuinc 
nnstriped  muscular  fibre*  but  no  fiit.  Ito  oontmctility  is  elow  and  exdtad  by  oold 
and  mocbaaicftl  stimuli,  but  not  by  electricity. 

The  intercolumnar  fascia  is  a  tliin  tnembrano  (lcri\'e«l  from  the  margin  of  th^r 
pillars  of  the  external  abdominal  ring  during  the  descent  of  the  testis  in  the  fioetUN 
wbieb  M  prolonged  downirard  around  the  snmoe  of  the  oord  aod  testis.  It  is  sepa* 
rated  from  the  wurtos  by  loose  areolar  tissue,  vhich  allows  of  considerable  movement 
of  the  hitter  upon  it.  but  is  intiinately  cdnneeted  with  the  succeeding  layer- 

The  cremasteric  fascia  consists  of  scattered  bundles  of  muscular  fibree*  ((.W-  i 
maHter  mmcle)  connected  together  into  a  continuous  covering  by  intermediate  areo- 
lar tissue.    The  muscular  fibres  are  derive<l  from  the  lower  border  of  the  int«ntl  i 
oblii|iie  nins(  1'  ■Im  iij^r  the  descent  of  the  testis  (j).  f94). 

The  fascia  propria  is  a  thin  nieinbrjiuous  layer  wiiieli  h>osely  invests  the  soi^ 
face  of  the  cord.    It  is  a  continuation  downward  of  the  infundibuliform  process  of  ! 
the  ftscia  transversalu,  and  is  also  derived  daring  the  descent  of  the  testis  in 
the  foetus.  | 

The  tunica  vaginalis  is  doscribe<l  with  the  proper  covering  of  the  testis  (A 
more  detailed  account  of  tlie  other  coverings  of  the  testis  will  be  found  in  the  I 
description  of  the  Surgical  Anatomy  of  Inguinal  Hernia.) 

VbssblS  .and  Neuves. — The  (trteriei  supplying  the  coverings  of  the  testis  n«»  i 
— the  superficial  and  deej)  external  pudic  from  the  fernnraK  the  snjKTficial  pcrinttd  I 
branch  of  the  internal  pudic,  anti  the  cremasteric  brancli  from  the  epigastric,  ihv 
tettu  follow  the  course  of  the  correeponding  arteries.  The  lj/nipnatie§  terminate 
in  the  inguinal  glands.  The  nenfcs  nn' — the  ilio-inguiual  brunch  of  the  lumbsT 
plexus,  the  two  superficial  ]>eriiji'al  branclii's  of  the  internal  pitdic  nerve,  the  inf**- 
rior  pudendal  branch  of  the  small  sciatic  nerve,  and  the  genital  brunch  of  the 
g^nitoK^mral  nerve. 

The  G^rmatic  Cord  extends  from  the  internal  abdominal  ring,  when>  the 

strnrtnres  of  which  it  is  com|)osed  converge,  to  the  liack  part  df  the  testicle.  It 
is  comjHxsed  of  arteries,  veins,  lymphatics,  nerves,  and  the  excretory  duct  of  the 
testicle  These  structures  are  wnnected  together  by  areolar  tissue,  and  inve^strd 
by  the  fascite  brdu^rlit  down  by  the  testicle  in  its  descent.  In  the  abdominal  wall 
the  cord  pa«s<  s  ohliijuely  alon^;  tin  inguinal  canal,  lying  at  first  beneath  the  Inter- 
nal oblique  and  upon  the  fascia  transversal  is ;  bnt  ncarrr  flu-  [mbes  it  rest* 
upon  Foupari  s  ligament,  having  the  aponeurosis  of  tlie  External  ublii|ue  in  frout 
of  it  and  the  conjoined  tendon  behind  it  It  then  escapes  at  the  extenul 
ring  and  descends  nearly  vertically  into  the  scrotum.  The  left  cord  is  rather 
longer  than  the  right,  consequently  the  left  testis  hangs  somewhat  lower  thss 
its  fellow. 

The  arteriet     the  card  are-^the  spermatic,  from  the  aorta;  the  artery  of  tbe 
vas  deferens,  from  the  superior  vesical ;  and  the  cremasteric  from  the  deep 

trie  artery. 

The  spermatic  artery  supplies  the  testicle.  On  approaching  the  gland  it  gi<^e>> 
oflT  some  branches  which  supply  the  epididymis,  and  others  which  perforate  dw 
tunica  albuginea  behind  and  spread  out  on  its  inner  surface,  or  pan  through  tht 
filirons  se])tum  in  its  interior  to  be  distributed  on  the  membranous  septa  between 

the  lobes. 

The  artery  of  the  vas  deferens  is  a  long  slender  vessel  which  accompanies  dtf 
vas  deferens,  ramifying  upon  the  ooat^  of  that  duct  and  anastomosing  with  ^ 

Spennatie  artery  near  the  testis. 

The  cremasteric  bninch  from  the  epiga:«tnc  supplies  the  Cremaster  muscle  m»1 
other  coverings  of  the  cord. 

The  spn  nmtia  t>ein$  leave  the  back  part  of  the  testis,  and,  reoeiving  brandiKi 
from  the  epididymis,  unite  to  form  a  plexus  ( f)Hinj>{n{fnnn  plcrutt)  i^-nich  fbrm^  i 
the  chief  mass  of  the  cord.  They  pass  up  in  front  of  the  vait  deferens,  and  unite  (o 

I. 

.  ( 
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form  a  single  tnink,  which  terminates  on  the  right  side  in  the  inferior  vena  cava,  on 

the  left  side  in  the  lefl  renal  vein. 

The  lipuphatit'i  are  of  laige       aooompany  tbe  blood-vessels,  and  tenoinate  in 

tbe  lumbar  glands. 

The  Msnfss  ale  the  qiermatie  plexus  from  the  s^-mpadi^ie.  This  plexus  is 
derived  from  the  renal  and  aortic  yilexuaes,  joined  bj  filaments  fimn  ue  hypo- 
gastric plexiis  which  aooompany  the  artery  of  the  vas  defermis. 


ArUry 
</  CM 


Tbstbs. 

The  Teetee  are  snspended  in  the  scrotum  l)y  the  spermatic  cords.  Each  ^laml 
is  of  an  oval  form,  compre?<sed  laterally  and  having  an  oblique  positiou  iu  tbe  scn> 
turn ;  the  upjjer  extremity  being  directed  forward 
and  a  little  outward;  the  lower,  backward  and  a 
litlK'  inward  ;  the  anterior  convex  border  looks  for- 
ward and  downward;  the  posterior  or  straiglit  bor- 
der, to  which  tbe  cord  is  att^iched,  backward  and 
upward. 

The  anterior  and  lateral  surfiuses,  as  well  as  both 

extremities  of  the  organ,  are  convex,  free,  smooth, 
and  invested  by  tbe  tunica  vaginalis.  Tbe  j>osterior 
border,  to  which  the  cord  is  attached,  receives  only 
»  partial  investmmit  from  that  membrane.  Lying 

upon  the  otiter  ed;_'e  of  this  bonier  is  a  long,  narrow, 
tiatteued  body,  named,  from  it>  relation  to  tbe  testis, 
the  epididymis  {dtdufto^y  testis).  It  consists  of  a 
oentral  portion,  or  fto<lt/ ;  an  u|)per  enlarged  extrem- 
ity, t  lie  //*t  i/iiijor,  or  head;  and  a  lower  pointe<l 
extreniity,  the  tail,  or  globus  mitior.  The  globus 
major  is  intimately  connected  with  tbe  upper  end 
of  the  testicle  by  means  of  its  efferent  dacts ;  and 
the  globus  minor  is  connecte<l  with  its  lower  end  by 
cellular  tis.suean<l  a  refh-ction  of  the  tunica  vaginalis. 
The  outer  surface  and  upper  and  lower  eiuLs  of  the 
epididymis  are  free  and  covwed  by  serous  mem- 
brane; the  body  is  also  completely  invested  by  it,  excepting  altMOg  its  inn«r  border, 
when*  it  is  connected  to  the  back  of  the  testis  by  a  fold  of  the  serous  membrane. 
Attached  to  tbe  upper  end  of  the  testis  or  to  the  epididymis  are  one  or  more  small 
pedunculated  bodies.  One  of  them  is  pretty  constantly  found  between  the  globus 
major  of  the  epididymis  and  the  testicle,  and  is  believed  to  be  the  remains  of  the 
upper  extremity  of  the  Miillerian  rluct  (p.  1-5")).  Tiiev  are  tenne<l  the  hydatids  of 
Morgagui.  When  the  testicle  is  removed  from  the  body  tbe  position  of  tbe  vas 
deferens  on  the  posterior  and  inner  side  of  the  epididymis  marks  the  side  to  which 
the  gland  has  belonged. 

Size  and  "Weight. — The  rivemire  dinietisioiis  of  this  irliuul  are  from  one  and  a 
half  to  two  inches  in  lengilj,  one  inch  in  breadth,  and  an  inch  and  a  quarter  in  the 
antero-ptMiterior  diameter:  and  tbe  weight  varies  from  six  to  eight  drachms,  the  left 
testicle  being  a  little  the  larger. 

riic  testis  is  invested  by  three  tunics — ^the  tunica  vaginalis,  tunica  albuginea, 

and  tunica  vascuh)sa. 

The  Tunica  Vafirinalis  is  the  .'■erous  covering  of  tbe  testis.  It  is  a  jK)Uch  of 
serous  membrane  derived  from  the  peritoneum  during  the  desoent  of  the  testis  in 
the  foetus  fnjm  the  abdomen  into  the  scrotum.  After  its  descent  tbat  portion  of 
the  j>ouch  which  extends  from  the  internal  ring  to  near  the  tipper  part  of  the  gland 
becomes  obliterated,  the  lower  porti«»n  remaining  a."*  a  shut  .sac  which  invests  tbe 
outer  snr&oe  of  the  testis,  and  is  reflected  on  to  tne  internal  surfiu:e  of  the  scrotum ; 
hence  it  may  be  described  as  consisting  of  a  visceral  and  parietal  portion. 


TIm Testis  III  fitii.thv  tiiiik'u  vagiimlla 
haviag  beeu  Uid  open. 
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Tlie  viteerai  porth>„  {tunica  vagmaUt  proftrm)  covers  the  outer  8ur&c«*  of  the 

testis  as  well  as  the  epididymis,  rnnnecting  the  latter  to  the  testis  mfnns  of  a 
distinct  fold.  From  the  posterior  border  of  the  gland  it  i»  reflectal  on  to  the  inter- 
nal  surface  of  the  scrotum. 

The  parietal  portion  of  the  serous  m^brane  (tuniea  vaginalu  refirj-n)  m  far  man 
extensive  than  the  \  if-ct-nil  portion,  cxtcndinjr  upward  for  some  distance  in  front  arnl 
on  the  inner  side  of  the  cord  and  reaching  below  the  testis.  The  inner  suriWe  of 
the  tunica  vjwiualis  is  free,  smooth,  and  covered  by  a  simple  epithelml  layer  of  flat- 
tened cells.  The  interval  between  the  vieoenl  and  parietal  layen  of  tbie  membrane  | 
constitutes  the  cavity  of  the  tunica  vaginalis. 

The  oblitemted  portion  of  the  j>ouch  may  jrenerally  be  stH'ii  as  a  tibro-cellular 
thread  lying  in  the  loose  artniiur  tissue  around  the  spermatic  cord ;  sometimes  tltii* 
may  be  traced  as  a  distinct  band  from  the  upi)er  end  of  the  inguinal  canal,  where  H 
is  connected  with  the  j)eritoneum,  down  to  the  tunica  vaginalis ;  sometimes  it  gnuln- 
allv  iHM'onus  lo?4f  on  tin*  spermatic  cor  l,  <  >cca.«ionally  no  trace  of  it  can  be  (b  t<Tte«i. 
in  some  csises  it  happens  that  the  pouch  of  peritoneum  does  not  become  oidiieraled, 
bat  the  aac  of  the  peritoneum  oommimicatee  with  the  tunica  vaginalis.  This  nwr 
(^ve  rise  to  one  of  the  varieties  of  inguinal  hernia  (p.  998).  Or  in  other  cases  the  i 
pouch  may  contract,  bitf  not  become  entirely  obliterated  ;  it  tk&i  fonos  a  minate 
caual  leading  from  the  peritoneum  to  the  tunica  vaginalis.'  , 

TheTanloa  Albuginea  n  the  fibrous  covering  of  the  testis.    It  is  a  dsttw 
fibrous  membrane,  of  a  bluish-white  color,  composed  of  bundles  of  white  fibrme 
tissue,  wliicli  interlace  in  every  direction.   Tts  outer  sui-face  is  covered  by  the  tunica  | 
vaginalis,  except  along  its  posterior  border,  at  tite  point.><  of  attachment  of  the  e|*i- 
didymis ;  hence  the  tunica  albuginea  is  usually  co4isidere<l  as  a  tibro-serous  metn-  j 
brane,  like  the  pericardium.    This  membrane  surrounds  the  glandular  struct uic  of 
the  testicle.  ;ind  at  its  posterior  border  is  reflected  into  the  ijiterior  of  the  glaiiil. 
fonning  an  incomplete  vertical  septum  called  the  imdiattinum  tettit  {ctvfiu  , 
H^/nnuriaHum). 

The  mediatHmim  tettia  extends  from  the  upper  nearly  to  the  lower  border  of 

the  gland,  and  is  wider  above  than  below.  From  the  front  jind  sides  of  tlii-  ^-cptiini 
nutneroiiH  slender  fibrous  conls  and  imperfW't  septa  {(rithiu-nl^v')  are  given  oft',  which 
radiate  t(»ward  the  suri'ace  of  the  organ  and  are  aiiache^i  to  the  inner  surface  of 
tunica  albuginea.  The?  therefore  divide  the  interior  of  the  organ  into  a  number 
of  incomplete  spat^es,  which  are  somewhat  cone-shaped,  being  broad  at  their  bsMS 
at  the  surface  of  the  gland  and  beeoniing  narrower  as  they  converfre  to  the  nic^li**- 
tiuum.  The  mediaj^tiuum  sujtjK^rts  the  vesisels  and  duet«(  of  the  testis  in  their  ya^- 
sage  to  and  from  the  substance  of  the  gland. 

The  Tunica  Vasculosa  {pia  imxter  trMttx)  is  the  \Tij«  ular  layer  of  the  testis.  COH" 
sistiiig  of  a  plexus  of  tjond-vc^scls  licM  loL'ctlicr  bv  a  ilrlic;iTe  areolar  ti^^nr.  h 
covers  the  inner  surface  of  the  tunica  albuginea  and  the  dift'erent  septa  in  the  mU- 
rior  of  the  gland,  and  therefore  forms  an  internal  investment  to  all  the  )»j»ce»  *^ 
which  the  gland  is  compHscd. 

Structxire. — The  Lrlaii'lular  structure  of  the  testis  consists  nf  nnnu  mus  lobtilti* 
{lohuU  testin).    Their  nunil)er  in  a  single  testis  is  estimated  by  Berres  at 
by  Kniuse  at  40t>.    They  difit-r  in  size  according  t4»  their  position,  those  in  tke 
middle  of  the  gland  being  larger  and  longer.  The  lobnlos  are  conical  in  shafx  .  t^'^ 
biise  being  directed  toward  the  circumference  of  the  organ,  the  apex  tnwanl  the 
mediastinum.    Kach  lobule  is  contained  in  one  of  the  intervals  between  the  fibnitM" 
cords  and  vascular  processes  which  extend  between  the  mediastinum  testis  and  lb*  r 
tunica  albuginea,  and  consists  of  from  one  to  three  or  more  minute  convoluted  tabes,  | 
the  tuhuh'  Hemmiferl.   The  tubes  may  be  seperat»'ly  uiimrelle<l  by  careful  «lis!^'i'*D 
under  water,  and  may  be  seen  to  commence  either  by  free  cmcal  ends  or  by  antftO" 

•  It  is  reronle*!  that  in  the  post-mortem  examination  of  Sir  Astley  Cooler  this  minute  ranil 
found  on  both  sideti  of  the  bodjr.  Kir  Astley  Cooper  lOotee  (hat  when  a  stiideni  he  vaUBtitA  fr"* 
inguinal  h«tnia;  probably  this  was  of  llie  fongeniial  Tariety,  and  the  canal  found  after  detil)** 
the  remain*  of  the  one  down  which  the  hrniU  travelled  f  XniMrf.  vol.  11..  1924.  |i.  1 16>. 
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motic  loopft  The  total  number  nf  tnbes  is  considered  by  Mnnm  to  be  about  800, 
atid  the  length  of  each  about  !•)  fit  t :  )i\  T,:iuth  their  number  if  estimated  at  H40, 
ami  their  avrrn;x»'  IciiLitli  2]  feet.  'I'licir  diameter  varies  from  y^tli  t<)  y',,'''  "fMii 
inch.  The  tubuli  are  jwie  in  coh)r  in  early  life,  but  in  old  age  they  aeijuire  a,  deep 
yellow  tinge  from  containing  much  fatty  matter.  They  coodbt  of  a  membrana  pro- 
pria, inside  which  are  several  hijera  of  epithelial  cells,  the  mminal  eelU.  The  mem- 
brana pmpria  is  a  liyaline  ntnu  tiire,  consisting  of  neveral  membranouii  layers  con- 
taining oval  flattened  nuclei  at  re^iihir  intervalH  Huperimi><>t*d  on  one  nnother.  The 
Hcminal  cells  or  lining  epiiheluini  difiers  in  different  tubules.  Iu.»ouie  tubes  they 
tnay  be  seen  to  consist  of  an  outer  layer  next  the  membrana  propria,  and  two  or 
more  layers  of  inner  cells.  The  fornier  cells  are  more  or  less  poIvhe<lral  in  shape, 
uniform  in  wize.  nnd  i-(tnfsiiii  -w  ny.t]  <>v  sjdierienl  tnideus ;  the  fatter  cell's,  tho«e 
comprii^iug  tlie  inn«*r  layen*,  arc  .spiicricai  iind  more  loosely  connected  together.  Tlie 
naclens  of  most  or  all  of  them  is  in  the  process  of  indirect  divisioD  {karyokinui^t 
p,  42),  and  in  ofmseqaence  of  this  numerous  small  spherical  daughter-cells  are  to 
be  ?«M*n,  lyin«r  nenrcst  to  the  lumen  and  closely  connected  together.  These  small 
daughter-cells  are  named  Hpermalobiatits^  and  by  a  sene»  of  changes  become  uou- 
verted  into  spermatozoa.  In  other  tubes  the  gradual  transition  of  the  spermato- 
blasts into  sptmnatoxoa  may  be  traced.  In  some  tubes  or  parts  of  tubes  the  daughter- 
cells  nmy  he  hcch  to  have  nssimied  a  pear  shape,  with  the  pointed  «  inl.  in  which  the 
nucleus  is  to  be  found,  directed  toward  the  inner  seminal  cells,  while  the  broad  part 
is  directed  into  the  lumen  of  the  tube.  In  other  part«i  of  a  tube  the  broad  end  may 
be  seen  to  have  become  elongated  into  a  rod-shape<l  h'»\\.  wliidi  constitutes  the 
middle  piece  of  the  spermntnzoa,  while  the  nucleus  forms  the  head.  Again,  in  other 
parts  of  the  tubes  these  young  «pennatozoa  may  he  seen  collected  together  into  fan- 
shaped  groups,  and  from  their  distal  end — that  is  to  -nay,  the  end  projecting  into  the 
lumen  m  the  tube — a  thin  long  filament,  called  the  tail,  is  growing  out.  In  the 
young  subject  the  seniinril  cells  present  soine\Nhat  the  appearance  of  an  epithelial 
lining,  and  do  not  almost  fill  the  rijhe.  a>  in  the  adult  testis. 

The  tubules  are  enclosed  in  a  delicate  plexus  of  papillary  vessels,  and  are  held 
together  by  an  intertttbular  oonneettve  tissue  whidi  presents  large  interstithil  spaces 
lined  by  endothelium,  which  are  believed  to  be  the  rootlets  of  the  lymphatic  vessek 
of  the  testis. 

In  the  apices  of  the  lobules  the  tubuli  become  less  convoluted,  a-ssunie  a  nearly 
strdight  course,  and  unite  together  to  form  from  twenty  to  thirty  large  ducts,  ct 
about  T^th  of  an  inch  in  diameter,  and  these,  from  their  straight  course,  are  called 

vaaa  net  a. 

The  vaM  rt^rtn  enter  tl»e  hhrous  tissue  of  the  mediastinum,  ajul  j»a.ss  upward  and 
backward,  forming,  in  didr  ascent,  a  dose  network  of  anastomosing  tubes  which  are 
merely  channels  in  the  fibrous  stroma,  having  no  proper  walls;  this  constitutes  the 
rrf,'  f/'sfif.  Af  rlir  upper  eml  of  the  mediastinuni  the  \  *'s>!els  of  the  rete  testis  ter- 
minate in  from  twelve  to  fifteen  or  twenty  ducts,  the  mna  ejfrrentin :  they  jierforate 
the  tunica  alhuginea  and  carry  the  seminal  fluid  from  the  testis  to  the  epitlidymis. 
Their  course  is  at  first  straight:  they  then  become  enlarged  and  excee«lingly  convo- 
luted, and  fonn  a  series  of  conical  masse-,  the  <v>;*/  mxruhixi,  which  together  ennsti- 
tute  the  globus  major  of  ilu-  epididymis.  Each  cone  consisis  of  a  .single  convohited 
duct  from  six  to  eight  inches  in  length,  the  diameter  of  which  gradually  decreaHes 
from  the  testis  to  the  epididymis.  Opposite  the  bases  of  the  cones  the  efferent  ves- 
sels open  at  nnrrnw  intervals  into  a  siiiL'h'  duct,  which  constitutes  by  its  conij>lex 
convo1uti»«Ti?5  the  iHnlvand  gl»»Vin<  minor  r,t'  thi- f>j»ididyniis.  When  the  convolutions 
of  this  tube  are  unravelled  it  measures  tipwanl  of  twenty  feet  in  length,  and  incrcjises 
in  breadth  and  thicknew  as  it  approaches  the  vas  deferens.  The  convolutions  are 
held  together  by  fine  areolar  tissue  and  by  bands  of  fibrous  tissue.  A  long  narrow 
tube,  the  ran  ahrrrmiH  of  ff.ilh  r.  is  oec)i«ioii;illy  found  connected  with  the  lower  part 
of  the  canal  of  the  epidi«lymis  or  with  tlie  commencement  of  the  va.s  deferens.  It 
extends  up  into  the  cord  for  about  two  or  three  ineheM,  where  it  terminates  by  a  blind 
extremity,  which  is  occasionally  bifurcated.    Its  length  varies  from  an  indi  and  a 
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more  oommonly  it  retains  the 
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half  to  fourtei'ii  inches,  and  sometimes  it  becomes  dilated  toward  its  extremity : 

s:iiiu'  «lianioter  throughout.  Its  tJtnu'ture  is  !<inii)ur 
to  that  (if  thf  vas  (leforens.  Occasioually  it  is  foanii 
uncouuected  with  the  epididymis. 

The  vasa  recta  are  of  smaller  diameto*  tbao  the 
seminal  tubes,  and  have  very  thin  parietes.  TLev 
as  well  as  the  channels  of  the  rete  testis  are  lined  l>  v 
a  Hingie  lajer  of  flattened  epithelium.  The  vai»a 
efferentia  and  the  tnbe  of  the  epididymis  have  walk 
of  considerable  thick nc;^,  on  aooount  of  the  presence 
in  them  «»f  muscular  tissue,  which  is  |irinci|»:i!ly 
arranged  in  a  cin^ular  manner.  The:^'  tube>-  are 
lined  by  columnar  ciliated  e^nthdinm. 

The  Vas  Deferens  [Figs.  689,  p.  956,  649,  sad 
<!^2.  p.  1022],  the  cxcretorv  duct  of  the  testis,  i»*  the 
continuation  of  the  e|)ididymis.  Gomuieucing  at  the 
lower  part  of  the  gh^hus  minor,  it  ascends  along  the 
posterior  atid  inner  side  of  the  testis  and  epididTmia, 
and  al(in^  tlic  lia«  k  ]iai  t  of  tlie  spermatic  cord,  throu^jh 
the  spermatic  canal,  to  the  internal  abdominal  rinj;. 
From  the  ring  it  denceuds  into  the  pelvis,  crossin;;  the 
external  iliac  vessels,  and  curves  round  the  outeiF  side 
of  the  deep  epijiastric  artery  :  at  the  side  of  the  blad- 
der it  arclu*s  backward  and  dnwiiwanl  to  its  base, 
crossing  over  the  obliterated  hypoga.stric  artery  and 
Vertical  sr.n..ti  of  tin-  i>«i.  k-.  to  show  fo  the  mner  side  of  the  ureter.    At  the  base  of  the 

ttae  ArraiiKcinciit  of  tbc  Dmru.         tiii.fi  %        •  ,1 

bladder  it  lies  between  tuat  vis<  iis  and  the  rectum*  nUH- 
ning  alontr  the  inner  border  of  the  vesicula  seniinalis.  In  this  situation  it  become;* 
enlarged  and  sacculated,  and  then,  becoming  narrowed  at  the  baisu  of  the  prostate, 
unites  with  the  duct  of  the  vesicula  seroinalis  to  form  the  ejacnlatory  dnct.  The 
va.s  deferens  presents  a  li  it  !  and  cord-like  sensation  to  the  fingers;  it  is  about  two 
feet  in  Irntrtli.  of  ( yliiuliiral  form,  and  aliout  a  line  and  a  quarter  in  diameter.  It« 
walls  are  den.se,  nieiksuring  one-third  of  a  line,  and  its  canal  is  extremely  smalL 
measuring  about  half  a  line. 

Structure. — ^The  vas  deferens  consists  of  three  ooats :  1,  an  external  or  cellular 
coat;  '2,  a  muscular  coat,  which  in  the  greater  pnir  of  tlio  tube  consists  of  tuo 
layers  of  unstriued  muscular  fibre — an  outer,  longituibnal  in  direction,  and  an 
inner,  circular;  but  in  addition  to  these  at  the  commencement  of  the  vas  deferens 
there  is  a  third  layer,  consisting  of  longitudinal  fibres  placed  internal  to  the  cirealar 
stratum,  between  it  rirn!  tin-  mucous  membrane;  3,  an  internal  or  mucous  c««t, 
which  is  pale  and  arranged  iu  longitudinal  folds ;  its  epithelial  covering  is  of  the 
columnar  variety. 


VBSIOUItJD  SBMINALBS. 

The  Seminal  Vesicles  are  two  lobulated  membranous  pouches  place^l  between 
the  base  of  the  bladder  and  the  rectum,  serving  as  reservoirs  for  the  semen,  and 

secreting  a  fliii<l  to  br  a<M<  1  to  the  se<>relion  of  the  testicles.  Each  sac  is  somewhat 
pynimidal  in  form,  tlic  l>io;i<|  «  ii<l  Ix-ing  •lin-cfnl  liai  kward  and  the  narrow  end  for- 
ward toward  the  prostate.  They  measure  about  two  and  a  half  incites  in  length, 
about  five  lines  in  breadth,  and  two  or  three  lines  in  thickness.  Thev  n  urv.  how- 
ever,  in  size,  not  oidy  in  diflferi'iit  imlividuals,  but  also  in  the  .'iame  individual  on 
the  two  sidos.  Tlieir  iipju  r  xnr/'irf  js  in  <  Mnt;i(  f  with  the  ba-c  of  ilic  lila<libr. 
extending  from  near  the  termination  of  tiie  untei-s  to  the  baM*  of  the  prusiate 
gland.  Their  under  mrfaee  rests  u|M)n  the  rectum,  from  which  they  are  separated 
bv  the  recto-vesical  fiiscia.  Their  j><>Ht,-rior  extremities  diverge  from  each  other, 
l^heir  anterior  ertremitiet  are  pointed,  and  converge  toward  the  base  of  the  prus- 
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tate  plaml,  wlu*ro  each  j<»iii.s  with  tlif  correspoiitlin;;  vus  deferens  to  form  the  ejae- 
ulatory  duct.  Ahmg  the  inner  margin  of  each  vesit-ida  runs  the  enhirged  and  eon- 
voluted  vaa  deferens.  The  inner  border  of  the  ve^jicuhe  and  the  correnponding  vas 
deferens  foim  the  lateral  boundary  of  a  triangiiUir  space  limited  behind  by  the  recto- 
vet*  ical  |)eritoneal  foM  :  the  portion  of  the  bladder  inelmled  in  this  s]>aee  rests  on 
the  rectum  atid  corresponds  witli  the  trigonnni  vej*i<'ie  in  its  interior.  [If  the  finger 
in  the  rectum  reach  licvond  the  prostate,  tlie  veficulse  8eniinale.s  and  the  trigonuni 
may  be  defined  by  touch.] 

Each  veeicula  conHi.Ht>i  of  a  single  tube  coiled  upon  it!<elf  and  giving  off  several 
irregular  e:pca1  diverti<*ula.  the  sepanite  cftiLs,  as  well  aa  the  diverticula,  being  con- 
nected together  hy  fibrous  tii<i«ue.  When 
anooiled  uiis  tube  is  about  the  diameter  of 
a  quill,  and  varies  in  length  from  four  to 
six  inches;  it  tcniiinates  posteriorly  in  a  cul- 
Ue-8ac ;  itj*  anterior  extremity  becomes  cou- 
strbted  into  a  narrow  straight  duct,  whidi 
^oins  on  its  inner  side  with  tlie  correspond- 
ing Tas  deforms  and  forms  the  ejaculatory 
duct. 

The  Ejaculatory  Dnote,  two  in  number, 
one  on  each  side,  are  formed  by  the  junction 
of  the  duct  of  the  vesicnla  seniinalis  witli  tlie 
va.s  deferens.  Each  duct  is  about  three-ijuar- 
ters  of  an  inch  in  length  ;  it  commences  at 
the  base  of  the  prostate,  and  runs  forward 
and  upward  in  a  canal  in  its  substance  and 
abiiiL'  fbe  side  of  tlie  sinus  pocularis  to  ter- 
minate by  a  senarate  slit-like  orifice  close  to 
or  just  within  tne  niargin.s  of  the  sinus.  The 
(ItictH  diminish  in  sise  and  converge  toward 
tlu'ir  tenniiKitioTi. 

Structure. —  i  he  vesicula;  sennnales  are 
composed  of  three  coats:  an  external  or 
fif'rf*-eeUular.  derived  finom  the  recto- vesical 
fascia:  a  niid'Ui  or  vntsnthtr  root.  is  thinner  than  in  ilic  vas  deferens:  the 

muscular  fibres  are  arranged  in  three  layers,  consisting  of  an  inner  and  outer  longi- 
tudinal stratum  and  an  intermediate  layer  of  circular  fibres:  and  an  internal  or 
mujuim*  <?o<i<,  which  is  pale,  of  a  whitish-brown  color,  and  presents  a  delicate  reticular 
structure,  like  that  seen  in  the  gall-bhwlder,  but  the  metdies  are  finer.  The  epithe- 
iiuni  is  coluiunar. 

The  coats  of  the  tyaculatorv  ducta  are  extrrmely  thin ;  an  outer  fibrous  layer, 
which  is  almost  entirely  lost  afier  their  entrance  into  the  prostate;  a  layer  of  mus- 
cular fibres,  consisting  of  an  outer  thin  circular  and  ?in  inner  longitudinal  layer;  and 
the  mucous  memltrane.  forming  the  oidy  constituents  of  the  tubes, 

Vbssels  axu  Nkkves. — The  artcritu  supplying  the  ve-siculie  seminales  are  de- 
rived from  the  inferior  vesical  and  middle  hemoirhoidal.  The  veina  and  1yniphatic9 
accompany  the  arteries.     The  tn  rn  x  are  derived  fVom  the  pelvic  plexus. 

The  Somen  is  a  tliick.  \vliiti>b  iluid  having  a  ]ie<'uli;ir  nijitr.  It  consists  of  a 
fluid,  the  liijuur  $cniini«,  and  solid  particles,  the  m  iiiinal  yrauuie*  and  ajJcn/Kitozuo. 

The  liquor  semmif  is  transparent,  colorless,  and  of  an  albuminous  composition, 
containing  particles  of  squamous  and  columnar  epithelium,  yvhh  oil-globules  and 
granular  matter  floating  in  it.  liesides  the  above-mentioned  <olid  elements. 

The  e>  niiHut  yranultit  are  round,  finely-gruuular  corpuscles,  measuring  ^j^^^th  of 
an  inch  in  diameter. 

The  H/it'rnnito2oa,  or  spermatic  filaments,  are  the  e-^-.  ntial  ag<'iifs  in  proilucing 
fecundation.  Tlii-y  consist  of  a  flattened  o\  al  /n  n.f  (thv  nucleu'^  of  tlie  iit  it'inal  sper- 
matoblast), of  a  roil-sbaped  middle  piece,  and  [of  j  a  long  .slender  caudal  filament  or 
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Baw  of  the  Bladder,  with  tbe  Van  Oeferentta 
and  VeniciiteSeiniiMlei. 
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tail.  'I'he  moveiueiit^  of  the^f  buiiiea  are  remarkable,  and  coiuist  of  a  laaiuog  or 
undulatory  luutioii  of  the  tail. 

DB60BNT  OF  THB  TB8TBB. 

The  tet^tes  at  uu  earlv  period  of  fuetal  life  are  pluccd  at  the  buck  imrt  of  the 
abdominsl  cavi^,  behind  the  |>eritoneuin,  in  front  and  a  little  below  the  kidneji. 

The  anterior  surfooe  and  sides  are  invested  by  peritoneum:  the  Moo  l-ve.-<<»  ls  and 

eflVri'iit  fillets  lire  coTiiuH'tcd  with  tlicir  j)<x«tcri«»r  stirfact' :  jin<l  aftarlud  to  tlit-  lower 
end  is  a  peculiar  structure^  the  yiU>enuu  ulum  tt»tU,  which  is  siiiil  to  in  their 

deeoent. 

The  Chlbemscvdum  Testis  [was  firxt  deserilieii  luid  named  l)v  .loim  Ilniiter. 
It  appears  at  the  third  ni(»iifli  <>f  intra-iitcrine  life,  ami]  attains  its  full  (le\ eln|»iiicut 
between  the  fifth  and  sixth  mouths:  it  is  a  conical-shapetl  cord  attached  above  to 
the  lower  end  of  the  epididymis  and  below  to  the  bottom  of  the  scrotum.  fMr.  G. 
B.  Lockwood'  states  that  at  the  sixth  to  the  eighth  month  of  intra-nterine  life  maaj 
of  tli<'  lower  fibn»s  extend  into  S<'arpn's  triangle,  the  perineum,  etc.,  and  may  tlni» 
e.\|tlaiii  the  oeeasioiial  jireseiiee  of  the  testicle  in  these  regions.]  It  is  placed  belmitj 
the  |K-ritoueum,  lying  upon  the  front  of  the  i'soad  muscle  and  completely  tilling  the 
ingninal  canal.   It  oonsists  of  a  soft,  transparent  areolar  tissue  within,  which  often 


[Flo.  652. 


Obif mma  to  niuttnilc  the  l>e><  > m  ■<{  ihc  I  •  >ii-.  uml  iin-  Kuruiaii«tn  of  the  Tuttin  Vagtaalli 

((ira»  II  hy  i.  T.  (iray/— lUeatb;.] 


appeai->J  partially  hollow,  surrounded  by  a  layer  of  stri{H'd  muscular  fibres,  frbich 

a.*:cends  upnn  tins  IxmIv  to  be  attached  to  the  testis.  Aeeordini;  to  Mr.  Curling,  tbf 
gubernaciduiii  a-^  well  a>i  these  mti.seular  fibres  divides  below  into  three  |>roccss4>:  tlif 

['  This  iniiK^rtanl  yaytvr  u  publii<hed  in  outline  in  the  Hril.  Med.  Jovm.,  Mnrch  5, 12,  mod  19,  \^-\ 


i 


Digitized  by  Google 
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cxtenial  ami  Inoiidest  prot-ess  is  connected  with  Poupari  s  ligament  in  tin-  inguinal 
canal;  tiie  middle  proross  de>icends  along  the  inguinal  canal  to  flu-  Kottniii  of  the 
M;rotum,  where  it  join^  the  diirtu8 ;  the  internal  one  is  iirnil^-  uttuched  to  the  as 
pubis  and  ^hesth  of  the  Rectus  muacle ;  some  fibres,  tDoreoveTf  are  reflected  iroin 
the  Internal  ohli<|ue  on  to  the  front  of  Uie  gubemieulum.  Up  to  the  fifth  month 
the  tctis  is  .situated  in  the  lumhar  region,  covered  in  front  and  at  t1i<-  f^ides  hv 
peritoneum,  and  supported  iu  its  uusition  hy  a  fold  of  that  membrane,  called  the 
meMorehmm:  between  the  fifth  and  sixth  months  the  testis  descends  to  the  iliac 
Ibssa,  the  guhernaculum  at  the  i*amc  time  becomine  shorteneil ;  during  the  seventh 
njoMtli  it  rntrr  -  t]ie  internal  alxloniinal  rijij;.  ti  sTuaTl  pouch  of  j)eritnnriini  ( j^rnrrnfiuH 
va^inalin)  preceding  the  testis  in  its  course  through  the  canal  [which  explains  liow  a 
hydmcele  may  exist  with  an  undescended  testicle  (AUis)].  By  the  ^d  of  the  eighth 
month  tlie  testifl  has  descended  into  the  scrotum,  carrying  down  with  it  a  lengthened 
pouch  of  jHTitononm,  wliidi  comiuunicaf cs  1)y  its  upper  pxtroTnitv  with  the  pcritoin  al 
cavity-.  Just  hefore  hirtli  tlte  upper  part  of  the  pouch  usually  becomes  closed,  and 
this  obliteration  exteuiL^  gmduuUy  downward  to  within  a  short  distance  uf  the  testis. 
The  process  of  |i<  ritoneum  surrounding  the  testis,  which  is  now  entirely  cut  oflf  from 
the  pcritoTii  al  ra\  ity,  ronstitntos  the  tunim  vagiualis} 

Mr.  Curling  believes  that  the  descent  of  the  te«ti?<  is  effected  by  tiicans  of  the 
muscular  filires  of  the  gubernuculuin ;  those  fibres  which  juoceed  from  Poupart  s 
ligament  and  the  Obliquus  int^us  are  «ud  to  guide  the  organ  into  the  inguinal 
canal :  those  attached  to  the  pubes  draw  it  below  the  external  abdominal  ring;  and 
tho.<e  attached  to  the  bottom  of  the  Kcrotiim  complete  it«  descent.'  During  the 
descent  of  the  organ  these  muscular  fibres  become  graduaih  everted,  forming  a 
muscular  layer  which  becomes  phiced  external  to  the  process  of  the  peritoneum, 
surrounding  the  gland  and  spennatic  cord,  and  constitutes  the  Cremaster.  In  the 
female  a  small  cord,  corresponding  to  the  frubeniaculuni  in  the  male,  descends  to 
the  inguinal  region,  and  ultimately  forms  the  round  ligament  of  the  uterus.  A 
pouch  of  peritoneum  accompanies  tt  along  the  inguinal  cvial,  analogous  to  the  pro* 
cessus  vaginalis  in  the  male:  it  is  willed  the  rtuhiJ  of  Nuek* 

[Tlie  Cremaster  is  wrnn<r1\  dt  vcriljeil  as  tlie  lower  fibres  of  tlio  Tnti  r  nal  oblique, 
on  which  the  testicle  cnrela  >  in  its  descent,  and  pulls  them  down.  As  a  matter  of 
fact,  Kome  of  these  looping  libres  of  the  Cremaster  extend  upward  along  the  guher- 
naculum while  the  testis  IS  in  the  abdomen,  and  long  before  the  testis  reaches  the 
iii<rTiina1  ranal  other  mu.«cular  fibres  of  the  abdominal  wall  may  be  seen  looping 
downward  toward  the  scrotum.] 

'  The  obliteiation  of  the  procen  of  peritonsum  which  aooMapnies  the  curd,  awl  it»  hc'ni*e  c-allcd 
the  funitvlar  proem,  is  often  incomplete.   (For  «n  account  of  the  Tsrions  conditione  prodiKxil  >>y 

siioli  iiH'Oiiijilele  oblileratiori,  whicli  are  i>f  L'i<':it  im|i<)rtance  in  llie  pnthrilosjical  nnat«itny  u\  iii^iiinal 
licniin,  the  sttidenl  is  referreti  {>»  the  "  l»!iy  on  Hernia,"  hy  Mr.  Birkett,  in  .1  Syrian  nj  Sury  ry, 
edited  by  T.  Holmes,  vol.  iv.) 

'  Clelanil  denies  ih»t  the  K»l>erniu*nlum  is  the  apcnt  by  which  the  change  in  the  p«)»iti(>n  of  tlm 
letttis  is  effecle<l.  {  For  iin  in(ere!<ting  rt%iini«5  of  the  various  views  which  have  l)een  held  with  regard 
to  the  dcKent  of  the  tettis,  see  Mtthamtm     tAe  QnbemaeaUan  TettU,  by  Clelud,  Edinburgh,  1856.) 
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Female  Organs  of  Generation. 

nil  IE  external  Organs  of  Q«neration  in  the  i'eauile  uru  the  iuuils  Venerii^,  the 
X  labia  ntfljora  and  minora^  the  clitoris,  the  meatus  lurinarius,  and  the  orifiee  (if 
the  vagina.    The  term    vulva"  or  *'pudeiidain,"  M  generally  applied,  inclndei  all 

these  purts. 

The  moDS  Veneris  in  the  rounded  eniinenee  in  front  of  the  pubes  f«>rmeil  * 
collection  of  fiitty  tissae  beneath  the  integament.    It  surmounts  the  vulva  and 

beoonu's  covered  with  hair  at  the  time  of  puberty. 

The  LabiA  iii4jora['3  are  two  prominent  lon(ritu(lii):il  cutiinfoiis  foM'.  fxtcudin;: 

downward  from  the  mon.s  \  eiieri^  to  thr 
anterior  boundaiy  of  the  perineum,  and 
enclosing  an  elliptical  fissure,  the  ooinimio 
iirinr)-sexii;il  opening:.     Eacli  labium  i« 
formed  cxtfrnallv  of  iiitt-gutnent  eovcrt'd 
with  hair;  internally,  of  mucous  lucm- 
brane,  which  is  continuous  with  the  genito- 
uriiiarv  mucous  tract :  and,  between  the 
two,  of"  a  considerable  <|uantity  ctf  areolar 
ti.s.«<iie,  tut,  and  u  tissue  resembling  ilie 
dartos  of  the  scrotum,  besidea  vcsmK 
nerves,  and  ^jlands.  The  labia  are  thicker 
in  fnmt  than  l>ehind.  and  join»'d  to<:c't!ier 
lit  each  extremity,  forminuthe  anterior  hD'J 
posterior  commissures.  The  interval  kA 
between  the  posterior  commissure  and  tbr 
marjiin  of  t)ie  anus  is  iibmir  in<"hia 
length,  and  constitute;)  the  perineum.  Jusl 
within  the  posterior  eonuntsmire  is  a  snsU 
transverse  fold,  the  franulum  puSmiUim 
fiiii I'rlh  tti .  w  bicli  is  coiiiinoidv  ruptiirc«l  in 
the  first  parturition,  and  the  space  between 
it  and  the  commissure  is  called  the.toitf 
naneularu.    The  labia  are  analo^foos  to 
the  scrotum  in  the  male. 

The  Labia  minora[']  or  NyTnphae  »re 
two  small  folds  of  mucous  membmuc  sit- 
uated within  the  labia  majora,  exi^odinc 
from  the  clitoris  obliquely  down w.»nl  ana 
outward  for  about  an  inch  and  a  lialf"  <>" 
each  side  of  the  oriHce  of  the  vagina.  "U 
the  sides  of  which  they  are  lost.  Tbi^ 
are  continuous  externally  widi  the  lubia 
majora,  int<'rnally  with  the  inner  snrfii  '' 
The  Vulva,  external  Female  Oigaiu  of  GeneimUon.      of  A®  Vagina.    As  they  converge  t..»ani 

the  clitoris  in  firont  each  labium  ^ride* 

into  two  folds,  which  surround  the  ^rlans  dititridis,  the  superior  folds  unitin<^  ((.fom 
the  pnvpntitnn  ditoridis.  the  inferior  folds  beiuL'  nttai  lu  d  to  (be  Brians  and  fonninJ 
the  fneenum.  The  nymphic  are  composed  of  mucous  membrane,  covered  by  a  tl)i(i 
epithelial  layer.   Ttitey  contain  a  plexus  of  vessels  in  thrir  Interior,  and  are  \^ 

[■  In  the  singular  numbw  "labinm  m^itw"  and  "ininus.^] 
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vided  yi\t\i  numerous  large  mucous  crypts  which  secrete  ubundauce  of  sebaceous 
matter. 

The  OUtovfai  is  an  erectile  Btracture  analogoiu  to  the  corpora  cavemoea  of  the 
penis.    [It  differs  from  the  penis  in  having  no  cmrpus  spongiosum  and  no  urethra.] 

It  is  sitii!it«'<l  l)(>tM>:itli  tlie  nntorior  commissure,  partially  hidden  lietwccii  the  ante- 
rior extremities  of  the  labia  minora.  It  is  an  elongated  organ,  connected  to  the 
rami  of  the  pubes  and  ischia  on  each  side  by  a  cms;  the  body  is  short  and  con- 
cealed beneath  the  lahia ;  the  free  extremity,  or  giant  eUtoridit^  is  a  small  rounded 
tubercle  consisting  of  spongy  erectile  tissue  and  higlily  sensitive.  The  clitoris  con- 
8ist,s  of  two  corpora  cavernosa,  composed  of  erectile  tissue  enclosed  in  a  dense  liiver 
of  hbrous  membrane,  united  together  along  their  inner  surfaces  by  an  incomplete 
fibrous  pectiniform  septum.    It  is  provided,  like  the  penis,  with  a  suspensory  liga- 


Section  of  Finmle  Pelvis,  showiug  poaiUun  of  viscera.*   tCoiuiiare  the  better  figure.  Fig.  656,  p.  078.] 

ment  and  with  two  small  muscles,  the  Ereotores  clitoridis,  which  are  inserted  into 
the  cnini  of  the  corpora  cavernosa. 

Between  the  clitoris  and  the  entrance  of  the  vagina  is  a  triangular  smooth  sui- 
fiu»  bounded  on  each  side  by  the  nyniphm;  this  is  ^e  vestibtue. 

The  orifice  of  the  urethra  (meatus  urinariue)  is  situated  at  the  back  part  of 
the  vestihule,  about  an  inch  lielow  the  clitoris  and  near  the  margin  of  the  vagina, 
surroinide<l  hy  a  j»roiiiineiit  elevation  of  the  niiH'ous  membrane.  lielow  the  meatus 
uriuarius  is  the  orifice  of  the  vagina,  an  elliptical  aperture,  more  or  less  closed  in 
the  virgin  by  a  membranous  fold,  the  hymen. 

The  Snnen  is  a  thin  semilunar  fold  of  .mucous  membrane  stretched  across  the 

'The  jittKit'iit  iniifl  U-ar  in  tniml,  iliat  thiMitrli  in  (his  tiia^nun  tlie  vuirina  in  represenUMl  ax  a 
widely-open  tnl>e  or  cnnal  for  the  sjike  of  «  lfiinn>!<,  it  is  not  so  in  its  normal  i<in<lition,  but  thnt,  ns 
listed  io  the  text,  its  walls  are  ordinarily  in  eunuu:i  with  each  other.  Xlie  ttatue  remark  applies  to 
tlw  orechn  in  Fig.  639,  p.  9o& 
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lower  part  of  the  orifice  of  the  vagina,  its  ooncave  margin  being  turned  upward 

toward   the  {)ul>of«.  Sonn-tinae? 
this  niembraue  fonuii  a  c«>ui|)lct« 
Kc*|ituin  acroBS  the  orifice  uf  the 
vi^na — a  condition  known  u 
imjH'rforate  hyiiicn.      ( K*ca--i<iD- 
ally  it  I'nrrns  a  {-ircuhir  septum, 
perloruted  iu  the  centre  h\  a 
round  opening;  sometimes  it 
cribriform,  or  its   free  margin 
forms  a  iiieiiil>raiious  frin^f.  '>r  it 
nia^'  be  entirely  abijeut.    It  may 
also  persist  after  copulation.  Tlte 
hymen  cannot,  conse<|uently.  be 
considered  as  a  test  of  virginity 
Its  rupture  or  the  rudimeutan 
condition  of  the  membrane  above 
referred  to  gives  rise  to  tb<»e 
small  rounded   elevations  wliieh 
surround  the  opening  of  the  va- 
gina, the  earttn^hr  myrti/ormiM. 

Glands  of  BarthoUiM.— Oi 
each  si(K'  ot  the  eoiniiiem-enient 
of  the  vagina  is  a  round  or  ob* 
long  bo<ly,  of  a  reddii»h-yelfc»» 
color  and  of  the  siie  of  a  honw- 
bean,  analogous  to  Co»fnT< 
gland  in  the  male.  It  is  callt'l 
the  gland  of  Bartholine.  Each 
gland  opens  by  means  uf  a  long 
single  diu't  upon  the  inner  side  (tf  tlie  nymph:e.  external  to  the  hymen.  [()ec;u«i<>ii« 
ally  these  become  iuHamed  <»r  olistructetl  and  cause  retention-cysts  or  ahscesse*.] 

Extending  from  the  clitoris,  along  either  side  of  the  vestibule  and  lying  a  little 
behind  the  nymphse,  are  two  large  oblong  masses,  about  an  inch  in  length,  omwist- 
ing  of  a  plexus  of  veins  enclosed  in  a  thin  layer  of  fibrous  membrane.  These 
bodies  are  narrow  in  front,  rounded  below,  and  are  connected  with  the  crura  of  rlie 
clittui.s  und  rami  of  the  pube^:  they  are  termed  by  Kobelt  the  bulbi  vtgtihnU,  au^ 
he  considers  them  analogous  to  the  bulb  of  the  corpus  spongiosum  in  the  rosk. 
luimtiliately  in  front  of  these  bodies  is  a  smaller  venous  plexus  continuous  with  the 
bulbi  vestibuli  l)ehind  and  the  ulaiis  clitoridis  in  front;  it  is  called  by  Kidtelt  the 
pan  inter  mid  1,1,  und  is  considered  by  him  as  analogous  to  that  part  of  the  bodjf 
of  the  corpus  spongiosum  which  immediately  suoeeeds  the  bulb. 
[For  the  anatomy  of  the  perineum  in  the  female,  see  p.  1015.] 

ThB  6L.ADDBR. 

The  Bladder  [Fii:-J.  <>'>'I  and  '!.')7]  is  situated  at  the  anterior  part  of  the  'fK-Ui*- 
It  is  in  relation  in  front  with  the  pubic  bones;  behind  with  the  uterus,  some  convo- 
lutions of  the  small  intestine  being  interposed :  its  hnne  lies  in  contact  with  the  neck 
of  the  utenis  and  with  the  anterior  wall  of  the  vaiiina.  The  l)ladder  is  said  ta  be 
larger  in  the  female  than  in  the  male  (though  this  is  deninl  by  lli  ide).  and  i-  \<rT 
broad  in  its  transverse  diauu-ter.  [Observe  its  Y  shape  when  empty,  and  that  *ijcD 
disten<led  it  would  rise  al»ove  the  pube.s,  and  the  pcriloutuw  also  be  liftetl  up  abote 
the  pubes,  as  in  Fig.  655.] 

Thb  Urethra. 

The  Urethra  is  a  narrow  membraaons  canal,  about  an  inch  and  a  half  iu  lengtiu 


[Fio.  656. 


AiiUTo  postcrlor  (Mglttal)  Seetton  of  Uie  Pelvic  Orxann  of  «  Vlr- 
gin:  1,  vaKina;  2.  atenw:  S.  |M>>ttiriMr  lip:  4.  anterior  lip;  5, 
mam:  6.  perineum:  7, symphyu*  publa;  s.  Ainbriated  extrvniity 
of  the  Fallopian  tube:  9.  tne  empty  bladder— note  its  V  Kha|te, 
and  alio  that  the  uniis  of  the  uterua,  Tuliw,  oretbnt,  wtd  blad- 
der are  In  criiitMrt  i  x.'>'|>t  wImo  dlatended  IqrChelr  •ppfoprUUe 
oonlenu  (D.  Uerry  Hart;.J 
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extendiuff  from  the  neck  of  the  blmdder  to  the  meatofi  nritisriiis.  It  is  placed  beneath 

the  svinphy^is  pubis.  iinbeiKled  in  the  anterior  wall  of  the  vagina,  and  its  direction 
18  oliliqiuly  iloun\Viir»l  an«l  lot  waitl.  it<  (vnir«o  beinir  *liirhtlv  nirvril.  tlio  cotn-avity 
directed  torward  and  upwurd.  itf»  diameter  when  undilaied  is  about  a  cjuarter  of  an 
inch.  The  urethra  perforates  the  triangubr  ligament  precisely  as  in  the  male^  and 
\»  ^m  numded  by  the  muscular  fibres  of  the  Compressor  nrethrse. 

Structure — -Tlir  itrefbra  ron^ists  of  three  coats:  muscuhir.  erprtilo,  nnd  Tnnrnus. 

The  ntm*rular  cuat  ih  continuoujs  with  that  of  the  bladder ;  it  extends  the  whole 
length  of  the  tube  and  consists  of  a  circular  stratum  of  muscular  fibres.  In  addi- 
.  tion  to  this,  between  tlie  two  layers  of  the  triangular  ligament  the  female  nretbra  is 
surrounded  by  the  Constrictor  urethne,  jus  in  the  male. 

A  thin  layer  of  spongy  erectile  tissue,  containing  a  plexus  of  large  veins  inter- 
mixed with  bundles  of  unstriped  muscuhir  fibre,  lies  immcMliately  beneath  the 
mucous  coat. 

The  mucou9  coat  is  pale,  continuous  externally  with  that  of  the  vulva,  and  inter- 
nally with  that  f»f  the  bladder.     It  i.s  thrown  into  longitudinal  folds,  our  of  which, 

idaccd  vXoixg  the  lioor  of  the  canal,  resembles  the  verumuntanum  in  the  male  ureihm. 
t  is  lined  by  laminated  epithelium,  which  becomes  transitional  near  the  bladder.  Its 
external  orifice  is  surrounded  by  a  few  mucous  follicles. 

The  urethra,  from  nor  Ix'in^  snrrounded  by  dense  resisting  stnictures,  lus  in  the 
male,  admits  of  considerable  dilatation,  which  enable  the  surgeon  to  remove  with 
considerable  fiMsility  calculi  or  other  fimign  bodies  from  the  cavity  of  the  bladder. 

TjBB  Baoxmi. 

The  Beotum  is  more  capacious  and  less  curved  in  the  female  than  in  the  male. 
The  fir&t  portion  extends  from  the  left  8acro>iliac  syinphyais  to  the  middle  of  the 

sacrum.    It>i  rnrinoctinns  aro  similar  to  those  in  tlie  male. 

The  ieconU  pt/rtion  extends  to  the  tip  of  the  coccyx.  It  is  covered  in  front  by 
the  peritoneum  for  a  short  distance  at  its  upper  part:  it  is  in  relation  with  the  pos- 
terior wall  of  the  vagina. 

Thf  tlh-iJ  jiortion  t'iirvc;5  backward  from  the  \  ajrliiu  to  the  aini<,  leaving  a  space 
which  corresponds  on  tlie  surface  of  the  body  to  the  |)erineum.  It.s  extremity  is  sur- 
rounded by  the  Sphincter  muscles,  and  its  sides  arc  supported  by  the  Lcvatorcs  ani. 

Thb  VAom a. 

The  Vagina  [Fig.  G50]  is  a  meuibranojis  canal  extending  from  the  vulva  to  the  ute- 
rus. It  is  situated  in  the  cavity  of  the  pelvis,  behind  the  bladder  and  in  front  of  the 

rectum.  Its  dirwtion  is  curved  forwaid  .md  downwiinl.  fillowing  at  first  tlie  line  of 
the  axis  of  the  efivity  of  the  pelvis.  Mini  afterward  tli:it  c  f  flic  outlet.  It  is  cylindrical 
in  shape,  fattened  from  betore  backward,  and  it*  walls  are  j»rditiarily  in  contact  with 
each  other.  Its  length  is  about  four  inches  along  its  anterior  wall,  and  between  five 
and  six  inches  along  its  posterior  wall.  It  is  constricted  at  its  commencement,  and 
bfM'omes  dilated  near  its  uterine  evtremitv:  it  surround?  tlie  vaginal  portion  of  the 
cervix  uteri  a  short  dist4iiic«  from  the  os,  its  attachment  extending  higher  up  on  the 
posterior  than  on  the  anterior  wall  of  the  uterus. 

l?EL.\TioNs. — Its  (ttitf^ior  turfaee  is  in  relation  with  the  base  of  the  bladder 
Jtnd  with  the  iiretliiM.  Its  pf<stf-rinr  ^nrfffrr  ]<  ennneeted  ri>  tlie  riTit<'ri*>r  wall  (<f  the 
rectum  for  the  lower  three-fourths  of  its  extent,  the  upper  fourth  being  scj)arated 
from  diat  tube  by  the  reoto-nterine  fold  of  peritoneum,  which  forms  a  ctil-de-sac 
between  the  vagina  an<l  rec  turn.  Its  sides  give  attachment  superiorly  to  the  broad 
liM-  viicnt-^  M'l'l  iiitcrii(!l V  to  the  Levatores  ani  niu-eles  and  recto-vesical  fa.*ieia. 

Structure. — The  vagina  consists  of  an  internal  mucous  lining,  of  a  muscular 
coat,  an<l  of  an  external  layer  of  ercctih*  ti.«sue. 

The  mucouM  membrane  is  continuous  above  with  that  lining  the  uterus,  and 
below  with  the  integument  covering  the  labia  majora.    Its  inner  surface  presents 
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aloAg  the  anterior  and  posterior  walls  a  longitudinal  ridge  or  raph^  calk'd  the  eo/- 
umns  of  thi'  v(t(;i)iii,  and  numerous  transverse  riilgos  or  ni<r;v  cxtcniliiiir  out  w  ard 
from  the  rajilii''  on  either  side.  These  nigre  are  divided  by  turrows  of  variable 
depth,  giving  to  the  mucous  membrane  the  appearance  of  being  studded  over  with 
oonical  projections  or  papillae;  they  are  most  nomerous  near  the  orifice  of  the  viig:iiuu 
especially  before  parturition.  The  epithelium  covering  the  mucous  membrane  is  <>f 
ike  squamous  variety.    The  submucoui}  tissue  is  very  loose,  and  contains  uumeroita 
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1tMUT«iw  SaetlMi  of  Ch*  Bodj.  •bowinf  reUUotu  of  fiindua  iiterl :  m.  pnhe<«:  \.  a.  byp<i«:anric  •rt^ri«9  in 
ftont  nf  tbe  bladder,  snennftlir  Tei>.M^I«  and  nerrea  bebind  the  ov«rie«:  b.  Madder:  i.  l.  n>und  Hicanicotii: 
O,  flindos  nleri;  T.  T,  nllopinn  tultcn:  p.  flmbriatcd  extremity  nf  Kalloplan  luUs  .  h.  broNd  llinunvnt  of 
Qtcn»;  o^OtOvarieai  m,  tectum;  o,ritbt  lueter:  v,ttlefo-«M:rKl  litamenU:  v.laia  lumbar Tcrtebca  lilavacri ) 

large  veins,  w!ii<  li  by  their  anastomoses  form  a  plexus,  together  with  »nioodi  mo*- 
cnlir  fibres  derived  from  the  muscular  coat;  it  is  r^arded  by  Guasenbaoer  m»  an 

erectile  ti^ue. 

The  mu9eular  eoat  consists  of  two  layers — an  external  longitudinal,  which  i»  fiir 
the  stronger,  and  an  internal  circular  layer.  The  longitudinal  fibres  are  continuous 
with  the  superficial  nnisculMr  fibres  of  tlie  uterus.  The  strongest  fa.-<ciculi  an-  tli<>>.»« 
attached  to  the  recto-vesical  fjiscia  on  each  side.  The  two  layei-s  are  not  «listin»  tly 
separable  from  each  otlier,  but  are  connected  by  oblique  decus^sating  fii^ciculi  w  hich 
pass  from  the  one  layer  to  the  other.  In  addition  to  this,  the  vagina  at  its  lower 
end  is  surrounded  by  a  band  of  striped  muscular  fibres,  the  upkintier  vaginee,  (See 
p.  loir,.) 

The  erectile  tissue  cousist.s  of  a  layer  of  loo.se  connective  tissue  siluatetl  between 
the  mucous  membrane  and  the  muscular  coat ;  imbedded  in  it  is  a  plexus  of  Urge 
veins  and  numerous  bundles  of  unstriped  muscular  fibres  derived  from  the  circular 
muscular  layer.    The  arrangement  of  the  veins  is  similar  to  that  found  in  other 

erectile  tissues. 

The  Utbrus. 

The  Uterus  [Figs.  (!."»<5  and  ♦t'»7]  i-  ilir  opjan  of  i;cstntion.  reeeiviriL'  tli.'  fet-tm- 
datcd  ovum  in  its  cavity,  retaining  and  supporting  it  »luring  the  devehipiiM  nr  v»f  ih-' 
foctu.s,  and  becoming  the  principal  agent  in  it«  e.xpulsion  at  the  time  of  oai  turiiion. 

In  the  virtfin  Httite  it  is  |)ear-shaped,  flattened  from  before  backward,  and  Wlu- 
ated  in  the  cavity  of  the  pelvis  bctwrt-n  the  bladder  and  the  rectum;  it  is  retaiiMil 
in  its  position  by  the  round  and  broad  liL'anients  on  each  side,  and  prtiject''  into  the 
upper  end  of  the  vagiiui  below.  Its  upjter  en»i,  or  bsuie,  is  direcic<l  upward  and  for^ 
ward ;  its  lower  end,  or  apex,  downward  and  backward  in  the  line  of  the  axis  uf 
the  inlet  of  tbe  pelvis.  Tt  therefore  forms  an  angle  with  the  vagina,  since  the 
direction  of  the  vagina  corresponds  to  the  axis  of  the  cavi^  and  outlet  of  the 
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pelvis.  The  Qtems  measures  about  three  inches  in  length,  two  in  breadth  at  its 
upper  part,  and  an  inch  in  thiokness^  and  it  weighs  from  an  ounce  to  an  ounce 

and  a  half. 

The  fundtu  is  the  upper  bread  extremity  of  the  organ :  it  is  convex,  covered  by 

pcritoiH'um,  and  p]ace<l  on  a  line  below  the  level  of  the  brim  of  the  pelvis. 

The  bodi/  irnuliiallv  narrows  from  the  fundus  to  the  nt-ck.  Its  anfrrlnr  mrface 
is  flattened,  covered  by  peritoneum  in  the  upper  three-fourths  of  its  extent,  and 
separated  from  the  bladder  by  some  convoluti<ms  of  the  small  intestine:  the  lower 
fourth  is  connected  to  the  bladder.  Its  pofOerior  mrface  is  convex,  covered  by 
pcrituneum  throughout,  and  sioparated  from  the  nH?timi  by  some  convolutions  nf  the 
intestine.  It.s  lateral  nuirtjim  are  concave  and  };ive  attachment  to  the  Fallopian 
tube  above,  the  round  ligament  below  and  in  front  of  this^  and  the  li<;ament  of  the 
ovary  behind  and  lietween  both  of  these  structures. 

The  cfrvix  19  the  lower  rntinrlfMi  and  tonstiicttMl  jiortion  of  tlio  uterus:  around 
its  rirciimferenre  i'*  nttache<l  the  upper  end  of  the  vagina,  which  extends  upward  a 
gmiter  distance  beliin<l  than  in  front. 

At  the  vaginal  extremity  of  the  utems  is  a  transverse  apertare,  the  m  uteri, 
bournlt'd  by  twD  lips,  the  anterior  of  which  is  thick,  the  posterior  narrow  and  long. 

Lifiraments. — The  ligaments  of  the  uterus  are  oiirbt  in  number:  two  anterior, 
two  posterior,  and  two  lateral  fonned  of  i>eriionetnu,  and  the  round  ligaments 

(p.  f  SS). 

The  tiro  autfnur  lifjamenta  (vesfico-utenne)  ax^  two  semilunar  folds  which  pass 
between  the  inck  of  tlie  ntenis  and  the  posterior  surface  (tf  the  Itladder. 

The  two  p««^m'or  liganwutu  {recto- uterine)  pa^s  between  the  sides  of  the  uterus 
uid  m;tnm.  The  fold  of  peritoneum  whidi  forms  these  ligaments  is  reflected  from 
the  anterior  snr&ce  of  the  second  portion  of  the  rectum  on  to  the  posterior  surface 
of  the  nppcr  part  of  the  va^rijia,  and  thence  p»ss(*s  !i{>  on  to  the  posterior  wall  of 
the  utenis.  It  thus  fomis  a  pouch  or  cul-de-sac  which  is  termed  the  recto-vayinal 
poiieh  or  pouch  of  I)ou<jlaB. 

The  two  lateral  or  broad  ligamenU  pass  from  the  sides  of  the  uterus  to  the  lateral 
walls  of  tlie  jielvis.  finninf!  a  septum  aeros'?  the  pelvi>  wliidi  divides  that  cavity  info 
two  portions.  In  the  anterior  part  are  contained  the  bladder^  urethra,  and  vagina; 
in  the  posterior  part,  the  rectum. 

The  eavitif  of  the  uterus  is  small  in  comparison  with  the  sise  of  the  organ:  that 
portion  of  the  cavity  which  ('o)responds  to  the  body  i>  triangular,  having  its  base 
directed  upward  toward  the  fundus,  and  is  flattened  from  before  backward,  so  that 
its  walls  are  closely  approximate<l.  At  each  superior  angle  is  a  tunnel-shaped  cavity 
which  constitutes  the  remains  of  the  division  of  the  bo^  of  the  uterus  into  two  cor- 
nua,  and  at  the  bottom  of  each  cavity  is  the  minute  orifice  of  the  Fallopian  tube. 
At  the  inferior  Hii«rle  of  tin-  uterine  cavity  is  a  small  constricted  opening,  the  inter- 
nal orifice  {ontiuin  internum),  which  leads  into  the  cavity  of  the  cervix,  'flic  cavity 
of  the  cervix  is  somewhat  nisiform,  flattened  from  before  backward,  broader  at  the 
middle  than  at  either  extremity,  and  communicates  below  with-  the  vagina.  Each 
wall  of  tlie  eanal  y>reseiitv  a  l'>n<^if iiiHnal  column,  from  which  proeeed  a  nutnber  of 
small  oblique  columns,  giving  the  appearance  of  branches  from  the  stem  of  a  tree, 
and  hence  the  name  irro^  vita  vtterina  applied  to  it.  These  folds  usually  become 
very  indistinct  after  the  first  labor. 

Structure. — The  uterus  is  com])osed  of  tliree  coat.s — an  external  serous  coat,  a 
middle  or  muscular  layer,  and  an  internal  niueous  t  oat. 

The  aerou*  coal  is  derived  from  the  peritoneum ;  it  invests  the  fundus  and  tlie 
whole  of  the  posterior  surface  of  the  body  of  the  uterus,  but  only  the  upper  three- 
fourths  of  its  anterior  surface. 

The  viuHcuhtr  coat  forms  the  chief  bulk  of  tlie  substance  ot  the  uterus.  In  the 
uninipregnatcd  state  it  is  dense,  firm,  of  a  grayish  color,  and  cuts  almost  like 
cartilage*  It  is  thick  opposite  the  middle  oi  the  body  and  fundus,  and  thin  at 
the  orifices  of  the  Fallopian  tubes.  It  consists  of  bundles  of  nnstriped  muscular 
fibres,  disposed  in  layers,  intermixed  with  areolar  tissue,  blood-vessels,  lymphatic  ves- 
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scls.  ami  nervos.  In  the  iniprejinated  state  the  niUMCuhir  tissue  heeomes  tnore  prom- 
inently (leveh)j)etl.  ami  is  disposed  in  three  hiyers— <'Xterniil,  middle,  and  internal. 

The  external  layer  is  placed  beneath  the  peritoneum,  disposed  a.s  a  thin  plane  oD 
the  anterior  and  posterior  surfaces.  It  consists  of  fibres  which  pass  transversely 
across  the  fundus,  and,  converging  at  each  superior  angle  of  the  uterus,  are  contin- 
ued on  the  Fallopian  tubes,  the  round  ligament,  and  ligament  of  the  ovary,  s<»me 
passing  at  each  side  into  the  broa<l  ligament,  and  others  running  backward  from  the 
cervix  into  the  recto-uterine  ligaments. 

The  middle  layer  of  fibres  presents  no  regularity  in  its  amingement,  being  dis- 
posed longitudinally,  obli(juely,  and  transversely. 

The  internal  or  deep  layer  consists  of  circular  fibres  arranged  in  the  form  of  two 
hollow  cones,  the  api<'es  of  which  surround  the  orifices  of  the  Fallopian  tubes,  their 
bases  interminglini;  with  one  another  on  the  middle  of  the  boilv  of  the  uterus.  At 
the  cervix  tiiese  fibres  are  disposed  transversely,  constituting  the  so-called  intemal 
and  external  sphincters  of  the  os  uteri. 

The  ntUi'oHti  memhrane  is  thin,  smooth,  and  closely  adherent  to  the  subjacent 
tissue.    It  is  continuous,  through  the  fimbriated  extremity  of  the  Fallopian  tuhesi. 
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The  Ovanan.  I  tt  rlno,  aixl  V*ifln«l  Aru  rlcs  <  Myril i :  a.  ovarian  artory :  a  and  6'.  branches  to  tube ;  6.  brvKH  M 
muml.  ii),'Hnu-nt :  e,  branch  to  the  ftimluH  uteri ;  e'.  bninchtK  in  marv ;  tl.  branch  i<>  thr  .»Mp  of  the  utcra^ 
anattoiniwiinK  with  r.  the  uterine  artery,  a  branch  of/,  the  anterior  dlviMon  of  the  inlomai  iliac;  g.  T»%\oSi 
arteries.  A  !«|>eciHl  branch  of  the  uterine  artery  rih  *  to  the  cervix,  and.  with  its  fellow  of  the  i  .pp.*itif  •Ide. 
forms  Ihe  "  circular  artery"  at  the  imhmus.  Note  the  free  Bna«tomo(.i.»  and  tortuou«ne>i^  of  all  thp«e  tex^l*. 
and  ihHt  they  ait  reach  the  uteru.H,  ovary,  and  tube  by  the  broad  ligameut.  A,  axyitcM  arteo'  of  vagina  iM*n 
aud  Hur»M)ur>.l  ,       ~m,  . 

with  the  peritoneum,  and  through  the  os  uteri  with  the  mucous  membrane  lining  the 
vagina. 

In  the  body  of  the  utenis  it  is  smooth,  soft,  of  a  reddish  color,  lined  by  colum- 
nar ciliated  epithelium,  and  presents,  when  viewed  with  a  lens,  the  onficea  of 
numerous  tubular  follicles  arranged  perpendicularly  to  the  surface.    They  are  o( 
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<m:i\\  s\7a-  in  the  uiiimpreirrirtti'fl  uterus,  but  shortly  after  impre^rriatinn  they  become 
eulargeil,  eloncated,  prciicutiiig  a  coutorted  ur  waved  appearance  toward  their  cloned 
eztanemities,  wbiek  occasionally  dilate  into  two  or  three  sacculated  pouches.  The 
circular  orifices  of  these  glands  may  be  seen  on  the  inner  snr&ce  of  the  mucous 
mombrnnc  m:inv  nf  wiruli  ilinin;^  the  carlv  perioil  of  prf^rnnncv  :in<  snrroini'Ud  l»v 
a  whitinli  rinj^  tbrnieil  of  epithelium  whicli  lines  the  follicles,  in  the  impregnated 
uterus  the  epithelium  loaes  its  ciliated  character. 

In  the  cervix  the  mucous  raembnine  between  the  rugic  anil  aroand  the  os  uteri 
is  provided  with  numerous  mucous  follicles  and  glands.  The  small,  transparent, 
vesicular  elevations  so  often  found  within  the  os  and  eorvix  uteri  are  due  to  rlr>.sure 
of  tho  mouths  of  these  follicles  and  their  distensiou  with  their  proper  secretion. 
They  are  called  the  omfa  qf  Ne^oth.  The  mucous  membrane  covering  the  lower 
half  of  the  cervix  prcstiifs  numerous  papilljE,  and  the  epithelium  is  str;itH;i(l.[^] 

Vessels  and  Nehvi-s. — Tlie  arterust  [Fi^r.  6.58]  of  tho  uterus  are  tlir  uterine, 
frotn  the  internal  iliac,  anrl  tiie  ovarian,  from  the  aorta.  They  are  remarkable  for 
their  tortuous  course  in  the  substance  of  the  organ  and  for  their  frequent  anas  to- 
moses.  The  veins  areof  lai;ge  size,  and  correspond  with  the  arteri^.  In  the  impreg- 
nated uteriis  these  vessels  nre  tcnuod  the  uterine  sinuseg,  consisting  of  the  lining 
membrane  of  the  veins  adhering  to  the  walls  of  the  canals  channelled  through  the 
substance  of  the  uterus.  They  (enninate  in  the  uterine  plexuses.  The  lynwhaUet 
arc  of  large  :  ize  in  the  impregnated  uterus,  anil  terminate  in  the  pelvic  and  lumbar 
glands.  The  nerves  are  ilerived  from  the  inferior  hypogastric  and  ovarian  plexuses 
and  from  the  third  and  fourth  sacral  nerves. 

The  fomii  siie,  and  citaatioa  of  the  uterus  varj  at  different  period«  of  life  and  under  differ- 
ent eircuutftancee. 

Ill  thf.  fu'tus  tho  uterus  i.-^  coiitaini  il  Iti  ttx'  iilHli>iniii:i1  cavity,  prqjecting  beyond  the  brim  of 
tho  pelvis.    The  cervix  is  con»klet"aliij  larger  tliuii  tin-  Ixxlv. 

At  mtberh/  the  uterusi  \»  pyrirorm  in  shape  and  wei^hH  froui  cii^ht  to  ten  draehmM.  It  has 
de«<-ended  inU)  tlie  pelviw,  the  fundus  he'\n%  jiift  lielow  the  level  of  the  brim  of  thiecavitj.  The 
arbor  vita)  i«  distinct,  and  extends  to  the  uii[icr  prirt  of  the  cavity  of  the  organ. 

I  hiring  metist>u(iti<'ii  the  orLiuii  t-iilari;t'ii  and  lunrc  vascular,  its  Mirfaccs  rinindcr;  tlic  (is 
externum  is  rounded,  it«i  labia  swollen,  and  tlie  lining  membrane  of  the  body  thickened,  softer, 
and  of  a  darker  color.  Aeconling  to  J.  Williams,  at  each  recurrence  of  menetroodon  amoleo- 
ij!ar  rlisintciiration  and  eoftenin^  of  the  superficial  part  rif  the  mucnns  mrmbranc  fakeji  place, 
which  leiidt*  to  it**  complete  removal.  At  tlie  oe«t>aUun  of  the  mentttruul  tlow  a  rapid  prolifera- 
tion of  tlie  cell.t  of  the  deeper  laycfs  of  the  muooufl  membrane  takes  place,  and  a  fresli  nterine 
membrane  \n  quickly  formed. 

JDwinif  pro/nancy  the  uterus  iner«aMe  no  as  to  weigh  from  one  pound  and  a  half  to  three 
poundf).  It  l)ecome8  enormously  cnljirfrfd.  and  projects  into  the  hypn;rnstric  ami  Inwcr  part  of 
the  umbilit^  re^^iona.  This  ciilurgeincnt,  which  continuoH  up  to  the  Kixtli  muiith  uf  p  .stationi 
is  partiallj  due  to  inci«ai«ed  development  of  ore-existing  and  new-formed  muHcular  tissue.  The 
round  Hisaments  are  enlarfced,  and  the  broaa  Ugamente  beeiHne  encroached  upon  bj  the  nterua 
makinir  its  way  between  nbeir  laminm.  The  mncouR  membrane  becomes  more  ▼ascular,  its 
murniis  fnllirl.  s  and  irtumls  t  iilargcd  ;  the  ruga;  and  fcilds  in  the  i  anal  of  thf  cervix  bt>com« 
obliterated ;  tlie  blwxi  and  Ivmphatic  vessels,  as  well  an  the  nerves,  according  to  the  ree^rches 
of  Dr.  Lee,  greatly  enlarged. 

After  parturition  the  uterus  nearly  regains  it«  usual  siie.  weighing  from  two  U>  three  ounces, 
but  itM  cavity  is  larger  than  in  the  virgin  state ;  the  external  orifice  is  mure  marked  and  assumes 
a  transv  rse' .liri>ction  ;  its  e<lges  preeeut  a  fissured  surfaoe ;  itavesNla  an  tortuoufl)  and  its  mu^ 
cular  lavers  arc  more  dclined. 

In  old  age  the  uterus  becomes  atrophied  and  paler  and  denser  in  texture ;  a  more  distinct 

['  Dr.  A.  W.  Johnstono  of  Danville,  Kentucky  i  lirit.  Hyiureoi.  Journ.,  ii.  29'2),  has  made  sduiu  very 
important  observations  on  the  mueons  membnuie  of  the  uterus.  He  calls  it  the  "  menstrual  organ," 
«M  mf»  that  it  is  "not  a  mucous  membrnne.  but  belon^i  to  the  ho  mlled  adenoid  tisMies,"  and  that 
menstruation  is  for  it  exactly  what  the  lyDi|<b-«trenm  is  to  die  lymph-glunds  or  the  blood-current  to 

the  spleen.  I.ilcc  the  tcstii  lc-*.  (miHils.  I'eyt-r*^  [iat<  hc>,  ihe  thymus  plain!,  nnti  many  hair-ffiliicles, 
its  functional  nctiviiy  di>e!«  ti«»t  extend  throiiL'lu'iu  iile.  i  he  menstrual  organ  develojjs  a(  puberty  and 
declines  at  the  nieiiopuuse.  its  stnictiiit-  varying  remarkably  at  these  two  periinis  from  that  of  it^ 
active  functional  lite  At  ea<-li  mensiniation  the  epiiheliimi  of  the  Unly  of  the  uterus  is  she<l,  llius 
preparing  a  nidun  for  the  iniprei:nate<l  ovum,  while  that  of  the  ct-rvix  and  ttiliesisaot  shed,  and  .an 
impregnated  ovum  will  not  therefore  adhere  to  it.  In  salpini^iti^.  etc..  if  the  mucous  membrane  is 
lust,  un  iraprefimate<l  ovum  muy  adhere  and  produce  tubd  pregiiiiticy  <Tait).  J.  Bland  Batten's 
paper  on  "  Menviniaiton  in  M<  i)kevs  "  inimediately  precedei  Dr.  Johnstooe'i^important contribution, 
and  contirms  it  to  a  remarkable  dei;rc«.J 
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ooustriction  separates  the  Uodj  a^d  cervix.  Tbc  (Mtium  internum,  and,  occasionally,  the  vufcuwl 
orilicc,  oftM  Mcom«  olilitentted  and  it*  labia  altnottt  entirely  di«Appe«r. 

ApPKKDAOBS  of  the  UtBRtTS. 

The  appendages  of  the  uterus  are  the  Fallopian  tubeSt  the  ovaries  and  their  lig- 
aments, and  the  round  ligaments.    These  structures,  together  with  their  nutrient 

vessels  arifl  nervr^-*  mii^I  some  scnttrrt'd  miisctilar  fibres,  are  enclosed  hctwet-n  the 
two  folds  ot  peritoneum  which  uoustitatc  the  broad  ligaments;  thej  are  piace^l  iti 
the  following  order:  in  front  is  the  round  ligament;  the  Fallopian  tube  occupies 
the  free  margin  of  the  broad  ligament;  the  ovary  and  its  ligament  are  behind  and 
below  the  hitter. 

The  Fallopian  Tubes,  or  Oviducts,  convey  the  ova  from  the  ovaricss  to  the 
cavity  of  the  uterus,  Tliey  are  two  in  number,  one  on  each  side,  situated  in  the 
free  margin  of  the  broad  ligament,  extending  from  each  superior  angle  of  the  utenu 
to  the  sides  of  the  j>elvis.  Each  tube  is  about  four  inches  in  length  ;  it-^  r:iiial  t>* 
exceedintrlv  minute,  and  coinmctices  nt  the  s^njK'rior  angle  of  the  utenn  by  a  ininutv 
orifice,  the  ostium  inUrnum,  which  will  hardly  uduiit  a  fine  bristle;  it  coutinum 
narrow  along  the  inner  half  of  the  tube,  and  tlien  gradually  widens  into  » trumpet- 
.shaped  extremity  which  becomes  contracted!  at  its  termination.  This  orifice  i«  called 
the  ostium  ahrjornimrf,',  and  comnmnicatcs  with  the  yieritonoal  cavity.  Its  rnariiinf 
are  surrounded  by  a  scries  of  fringe-like  processes,  terrae<l  JimhrUv,  and  one  of  tUesie 
processes  is  connected  with  the  outer  md  of  the  ovary.  To  this  part  of  the  tube  the 
tivM^  jlbfAriated  extrvmitif  is  applied ;  it  is  also  called  mor%m  diaboU^  from  the  ]>e<>u- 
linr  mariner  in  wliicli  it  tMnbr:ice.s  the  surface  of  the  ovary  dnring  sexual  excitement. 
In  connection  with  the  finibri;e  of  the  Fallopian  tube  or  with  the  broad  ligaiueut 
close  to  them  there  is  frequently  a  small  vesicle  or  hydatid^  floating  on  a  looj^  stalk 
of  peritoneum. 

Structure. — The  Fallopian  tube  consists  of  three  coats — a  serons,  muscular,  and 

mucous. 

The  externtil  or  nerom  coat  is  derived  from  the  peritoneum. 

The  mUhlli'.  or  niKsi'uhr  coat  consist.s  of  an  external  longitudinal  and  an  inter- 
nal circular  layer  of  muscular  fibres  eontitntnTi^  with  those  of  the  iiterns. 

The  ititcrmiJ  or  ihiwihih  font,  is  continuous  with  the  iminius  lining  of  the  utera*. 
and  at  the  free  extremity  of  the  tube  with  the  peritoneum.  It  is  thrown  into  longi- 
tudinal folds  in  the  outer  part  of  the  tube,  which  indicate  its  adaptation  for  dilata> 
tion,  and  is  covered  by  a  columnar  ciliated  epithelium.  This  form  of  epithelium  l* 
also  found  on  the  iniirr  surface  of  the  fimbrije,  while  on  the  outer  or  ?ieroti*-  ^miv''-^ 
of  these  processes  the  epilhelium  gradually  merges  into  the  juivement  epitheluiin  "1 
the  peritoneum. 

[The  Fallopian  tubes  of  late  have  been  shown  to  be  tlie  frequent  seat  of  iDflanh 
mation  (salpinLMri-),  filloui  i|  }>y  local  di'(i]i<v  (hydre<.il|iiii \ ).  or  accii!rn}!:iTi«M!«  '^f 
pus  (pyosulpinx),  or  of  blo^d  ^^iicmato-salpiiix ).  LajMirotomy  often  Las  to  be  resorttHi 
to  for  the  relief  of  such  diseases.] 

The  Ovaries  (trsfrs  nudirhri  H.  (ialen)  are  analogous  to  the  testes  in  the  ttala 
Tli'  v  ;ire  <)val-.>.li:i]>i  '!  IcHjic^  of  an  (■lon.r:ir<  il  form.  fl:ittc»ie<l  from  above  donn w."4r<l. 
situated  one  on  each  side  of  the  uterus  in  the  postermr  part  of  the  broad  ligauietit 
b^ind  and  below  the  Fallopian  tubes.  Each  ovaiy  is  connoted  by  its  anterior 
margin  to  the  broad  ligaments:  by  its  inii<  i  extremity  to  il;*-  uiems  by  a  pmper 
ligament,  the  ligament  of  the  ovary  :  ntel  I  y  it-  outer  einl  to  the  find)riate<l  extretn- 
ity  of  the  Fallopian  tube  by  a  short  ligamentous  cord.  The  ovarit's  are  of  a  whiti^ii 
color  and  ])resent  either  a  smooth  or  puckered  uneven  surface.  They  are  each  aboet 
an  inch  and  a  half  in  h'ligth.  three-quarters  of  an  inch  in  width,  and  about  a  tbini 
of  an  inch  thick,  and  weigh  from  one  to  two  dnichins.  The  surfaces  and  f>ostenor 
convex  border  are  free,  the  anterior  straight  border  being  attached  to  the  browl 
ligament.  , 

Professor  His  has  described  the  position  of  the  ovary  with  its  long  diaoMMr 
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almost  vfrtical  an<l  the  Fallopian  tube  as  niiiniii<r  alonjr  its  upper  extremity,  and 
then  taking  a  sudden  turn  downward  over  the  outer  border  of  the  ovary  to  below 
the  level  of  its  lower  extremity.    From  this  point  the  fimbria?  are  directed  upward, 

[Fio.  659. 


Posterior  View  of  rtcrine  A ppen<1a)rt>s :  I,  iiteniM:     FdltopiAii  ttibv ;  :\.  fliubriaii-*!  estreinitv  und  o(i«ninK  of  tht- 
ligaiueut  (lleule).   Cuiupart-  Fig.  110,  p.  1J*>,  uii<l  Vi^.  (v>7,  p.  u^i.J 

and  the  ovary  rests  u[)on  them.  From  this  description  it  would  appear  that  the  ripe 
ova,  when  liberate*!  from  the  ovary,  wouhl  drop  at  once  into  the  tube. 

Structure. — The  ovary  consist**  of  a  number  of  (Iraafian  vesicles  imbedded  in 
the  meshes  of  a  stroma  or  framework,  and  invested  by  a  serous  covering  derived 
from  the  j»eritoueum. 

Seroiift  Covfrint/. — Thoujih  the  investing;  membrane  of  the  ovary  is  derive<l  from 
the  peritoneum,  it  differs  essentially  from  that  structure,  inasmuch  as  its  cjiilhcliura 
consists  of  a  single  layer  of  columnar  cells,  instead  of  the  flattened  endothelial  cells 
of  other  parts :  this  has  been  termed  the  (jennitutl  vpithdlnm  of  Wahlfyer,  and 


I'lo.  660. 


The  I'ti-rus  and  tu  .\ppcn(la),'i-!..  anu-rlur  view. 


pives  to  the  surface  of  the  ovary  a  dull  ^;;ray  aspect  instead  of  the  shininfi  smooth 
ness  of  serous  membranes  «:enerally. 

Stroma. — The  stroma  is  a  peculiar  soft  tissue  abundantly  supplied  with  bloo4l 
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vessels,  consisting  for  the  most  part  of  spindle-shaped  cells,  with  a  small  amount 
of  onlinnrv  rnniit'ctivt'  tissue.  These  cells  have  been  rejianled  by  some  ariatonjwt* 
as  uiislriiwil  muscle-cells,  which,  indeed,  they  most  re^iemble  (liis) ;  by  others  a«  con- 
neotive-tissoe  cells  (Waldeyer,  Henle,  and  KSlliker).  On  uie  surfcoe  of  the  organ 
this  tissue  is  much  condensed,  and  forms  a  layer  composed  of  short  connective-tis*Jue 
fibres,  with  fiisifonn  cells  In'tween  them.  Tiiis  \\:is  foriticrly  rp'_Mrdc<l  as  a  distinct 
fibrous  covering,  and  was  termed  the  tunica  aWuytnca,  but  is  nothing  more  than 
condensed  layer  of  the  stroma  of  the  ovary. 

Graaflaa  Vesicles. — Upon  making  a  section  of  an  ovary  numerous  round  trans- 
parent vesicles  of  various  sizes  are  to  be  seen;  they  are  tho  ntufinn  »vxj>/.x,  the 
ovisacs  containing  the  ova.   Immediately  beneath  the  superficial  covering  is  a  laver 

of  stroma,  in  which  are  a  la^  nnmoer 
Fro.  Ml.  of  minnte  vesicles  of  uniform  size  aboat 

jl^  of  an  inch  in  diameter.  These  are 
the  Graafian  vesicles  in  their  earliest 
condition,  and  the  layer  where  they  are 
found  ha.s  been  termed  the  eortital 
/ay«r.   They  are  especially  nnmeroiis 


Rc  tiuii  III  till-  Oviiry  Miii.  r  Sotiron) i  I,  ottter  coverltifr; 
1,  iKUtchcd  lionlt-r;  ^,  central  ■trooia:  3,  pciipbvnil 
•Mmm;  4,  blood-vesKcU:  5.  UiwUlaa  follicles  In  tta«lr 
MrliMt  iMgv;  6,7,  8,  mure  advanced  folllclM:  an 
•InMMt  matam  follicle :  V,  fnlUda  ftom  iihleb  the  omm 
kped;  10k  eorpaa  lutenm. 


Cnmum 

SmUoo  of  theOfaaflan  Vcride  (aikw 
VanBaef). 

in  the  ovary  of  the  young  child.  After  puberty  and  during  the  whole  of  the  child- 
bearing  period  large  and  mature  (or  almost  mature)  Graafian  vesicles  are  also  found 
in  the  oortieal  layer  in  small  numbers,  and  also  ^'corpora  lutea.''  the  remains  of 
vesicles  which  have  burst  :iii<l  are  undergoing  atro|)hy  and  alKorption.  Bcnt^ith 
this  superficial  stratum  other  larger  and  more  mature  (.Tnuifiati  vesicles  arc  found 
imbedde<l  in  the  ovarian  stroma.  These  increa.se  in  size  as  they  recede  from  the 
surface  toward  a  highly  va.scular  stroma  in  the  centre  of  the  organ,  termed  the 
me<lullary  substance  (zona  va.sculosa,  Waldeyer).  This  stroma  forms  the  tissue  of 
the  liiliim  by  which  the  ovary  is  attache<l  and  through  which  the  blood'VCSidl 
enter ;  it  docvS  not  contain  any  Gnuifian  vesicles. 

The  Chraafian  vmelet  consist  of  an  external  fibro-vsseular  coat  connected  widi 
the  surrounding  stroma  of  the  ovary  by  a  network  of  b1(KMl-ves.><els.  and  an  internal 
coat,  named  r»rfVv/y»>»M^«',  which  is  lined  bv  a  laver  of  niieb-afcd  cells.  calle«l  the  mrm- 
brana  graniiloisa.  The  fiuid  contained  in  the  inierior  of  the  vesicles  is  tran-'^parcct 
and  albominoos,  and  in  it  is  suspended  the  ovum.  In  that  part  of  the  mature  OraaA 
ian  vesicle  which  is  nearest  the  surface  of  the  ovary  the  cells  <»f  the  membrana 
granulosa  are  collecte(l  into  a  ma.ss  which  projects  into  th«^  cavitv  of  the  vesielSL 
This  is  termed  the  discus  proligerus,  and  in  this  the  ovum  is  imbedded.' 

The  ova  are  formed  from  the  germ-epithelium  on  the  surface  of  the  ovary;  the 
cells  become  (>nlargc<l  and  involuted,  forming  little  depressions  on  the  .«urfikce*of  tho 
ovary.  they  sink  deeper  into  the  tissue  they  becouio  enclosed  by  the  otitgrowth 
of  processes  from  the  stroiua  of  the  ovary,  and,  becoming  surroundeil.  their  connec- 
tion with  the  surface  is  cut  off*  and  the  germ-epithelium  forming  the  involution  is 
contained  in  a  cavity,  the  future  Gnmfian  follicle.  The  germ-ceU  or  cells  now  form 
the  ovum ;  the  cell-wall  forms  the  vitelline  membrane ;  the  nudens,  the  germinal 

*  For  a  deacription  of  the  ovum  sm  p.  99. 
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area;  and  »  nudeolas,  which  soon  appears,  the  gemunal  spot.    A  i  k-ar  homo^ne* 

oos  protopla-sra  is  fomied  within  the  coH,  constituting  th<>  yolk,  and  thus  tlic  ]»riTuor- 
dial  ovuiu  is  developeU.  According  to  Dr.  Fouliii,  the  ceik  of  the  memhruua  gnmu- 
loM  are  formed  ont  of  the  nuclei  of  the  fihnHsellnlar  etroma  of  the  ovarv.' 

The  ionnation,  development,  and  maturation  of  the  Graafian  vesicles  and  ova 
continue  uninterruptedly  from  infancy  to  the  t'lid  nf  the  frnitful  period  of  woman's 
life.  Before  puberty  the  ovaries  are  small ;  the  Graafian  ve«sicle8  contained  in  them 
are  disposed  in  a  oomparatiYely  thiek  layer  in  the  C(»!tical  tnbstance ;  here  they 
present  the  appearance  t»f  u  lai-jre  number  of  minnte  closed  yeeicles,  constituting 
the  early  condition  of  the  Graafian  vesicle:  many,  however,  never  attain  full  devel- 
opment, but  shrink  and  disappear,  their  ova  being  incapable  of  impregnation.  At 
puberty  tlie  ovaries  eulargc,  are  more  vascular,  the  Graafian  vesicles  are  developed 
u  greater  abundance,  and  their  ova  are  capable  of  fecundation. 

Discdiarge  of  the  Ovxim. — The  Graafian  vesicles,  after  gradually  approaching 
the  surface  of  the  ovary,  burst:  the  ovum  wwA  fluid  contents  of  the  vesicles  are  lib- 
erated, and  escape  on  the  exterior  of  the  ouisy,  pu-ssing  thence  into  the  Fallopian 
tube,  the  fimbriated  proceeeee  of  which  are  8U{)po^ed  to  grasp  the  ovary,  the  aperture 
of  the  tulte  being  applied  to  the  part  corresponding  to  the  matured  and  bursting 
vesicle.  In  the  human  subject  and  niosi  .Mammalia  the  maturation  and  discharge  of 
the  ova  occur  at  regular  periods  only,  and  are  indicated  in  the  jSIammalia  by  the 
phenomena  of  heat  or  mt,  and  in  the  human  female  by  menBtmatioti.  [See  footnote 
p.  983.]  Sexual  desire  is  more  intense  in  females  [of  the  lover  animtds]  at  this 
period,  and  if  t)ie  union  of  the  sexef  ttkcs  place  the  ovum  may  be  fccundateii. 

Corpiia  Luteum. — Immediately  after  the  rupture  of  a  Graafian  vesicle  and  the 
escape  of  its  orum  the  vesicle  b  filled  with  blood>tinged  fluid,  and  in  a  short  time 
the  circumference  of  the  vesicle  is  occupied  by  a  firm  yellow  substance  which  is  prob- 
ably formed  from  plasmn  exuded  fi«uu  its  walls.  Dr.  T.ee  Ixlieves  that  tliis  vi  11f>w 
matter  is  deposited  outside  both  thy  membrane.^  of  the  follicle ;  Montgomery  regards 
it  as  placed  between  the  layers ;  while  KuUiker  considers  it  as  a  thickening  of  the 
inner  layer  of  the  outer  coat  of  the  follicle.  The  exudation  is  at  first  of  a  dark* 
brown  or  brownish-red  color,  but  it  soon  becomes  paler  and  its  consistence  more 
den.se. 

For  every  follicle  m  the  ovary  from  which  the  ovum  is  discharged  a  corpus  luteum 
will  be  fi>und.  But  the  characters  it  exhibits  and  the  changes  produced  in  it  will  be 
determined  by  the  circumstance  of  the  ovum  being  impregnated  or  not. 

Althoufrli  there  is  little  doubt  that  corpora  lutea  exist  in  the  ovaries  after  the 
escape  of  ova  iudcptudently  of  coitus  or  impregnation,  it  appears  that  the  coi-pus 
luteum  of  pregnancy  {true  corput  hiteum)  possesses  characters  by  which  it  may  be 
distinguished  from  one  formed  in  a  follide  from  which  an  ovum  has  been  discharged 
withotit  subsequent  impregnation  (  fa he  corpus  luteum). 

The  true  corpora  lutea  are  of  large  size — often  as  large  as  a  mulberry — of  a 
rounded  form,  and  project  from  the  surface  of  the  ovary,  the  summit  of  tfie  projec- 
tion presenting  a  n  i angular  depresrion  or  cicatrix  where  the  peritoneum  appears  to 
have  been  torn.  Tliev  contain  a  small  cavity  in  their  centre  during  the  early  period 
of  their  formation,  w  hich  becomes  contracted  and  exhibits  a  stellate  cicatrix  during 
the  later  stages  of  pregnancy.  Their  vascnlari^,  lobulated  or  puckered  appearance, 
firm  consistence,  and  yellow  color  are  also  characteristic  marks  of  true  corpora 
lutea. 

Fa/xi  rorfxira  lutea  are  of  small  size,  do  not  project  from  the  surface  of  the  ovary, 
are  angular  in  form,  seldom  present  any  cicatrix,  contain  no  cavity  in  their  centre; 
the  material  composing  them  is  not  lol.ulated,  ito  consistence  is  usually  soft,  often 
resembliii;,'  coaLrulated  Mood  ;  the  vellow  matter  exists  in  the  form  of  a  very  thin 
layer,  or  more  commonly  is  entirely  waiitim:.  False  corpora  lutea  most  fre(|uentlv 
result  from  the  cflu»ii»n  into  the  cavities  of  the  GniuHan  vesicles  of  serum  or  blood, 
which  subsequently  undergoes  various  changes  and  is  ultimately  removed.  Dr.  Lee 
states  that  in  tihe  &lse  corpora  lutea  the  yellow  substance  is  oontuned  within  or 
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attached  to  the  inner  surface  of  the  Graafian  Teside,  and  does  not  sarronmt  it,  as  ii 

the  case  in  the  true  corpora  Intca. 

Til  tlif  fivtns  tlio  ovario^.  like  the  fe'«te«.  are  fitnntfrl  in  the  lumViar  rrifian,  near 
the  kidneys.  J  hev  may  be  distingui.-ihed  from  those  bodies  at  an  early  jienod  by 
their  elongated  ancl  flattened  form,  and  bj  their  position,  which  is  at  first  obliqttt 
and  then  nearly  transverae.    Tliey  gradually  descend  into  the  pelvis. 

Tivincr  ahove  the  ovary  in  the  broad  ligament  between  it  and  tlu-  Fallopian  tul>^ 
is  the  organ  of  Hosonmiiller,  called  also  the  parovarium  or  epobphoron.  This  i«  the 
remnant  nf  a  fnetal  stmctare,  the  development  of  which  has  been  deeoHbed  at  a 
fornii  r  pa^'e  (p-  l-^H),  [See  also  Fig.  fioii.  p.  985.]  In  the  adult  it  con.sistji  of  a 
few  closed  convolutc<|  tubes  lined  with  epithelium,  sninc  of  them  atropbird.  an^l  '--ne 
usually  distinguishable  from  the  rest  bv  endinj;  in  a  bulbous  or  hydatid  swelimj. 
The  parovarium  is  connected  at  its  uterine  extremity  with  the  remains  of  the 
Wolffian  duct — the  duct  of  Gartner. 

The  Ligratnent  of  the  Ovary  is  a  rmindrd  cord  h  extends  from  esicb  superior 
angle  of  the  uterus  to  the  inner  extremitv  of  the  ovary ;  it  cousista  of  fibrous  tiarat 
and  a  few  muscular  fibres  derived  from  the  uterus. 

The  Bound  Ligaments  are  two  rounded  cords,  between  four  and  five  inches  ia 
length,  situated  between  the  layers  of  the  broad  ligament,  in  front  of  and  below  the 
Fallopian  tube.  T'lHuinoncing  on  each  side  at  the  superior  angle  of  the  nt<  rii-.  t!iis 
ligament  passes  forward  and  outward  through  the  internal  abdominal  ring,  along  the 
inguinal  canal  to  the  labia  majora,  in  which  it  becomes  lost.  The  round  ligament 
consists  of  areolar  tissue,  vessels,  and  nerves,  besides  a  dense  bundle  of  fibrous  tissue 
and  musculnr  fibres  pmlongod  from  the  uterus,  enclosed  in  a  duplicature  of  pcri- 
toneum,  which  in  the  foetus  is  prolonged  in  the  form  of  a  tubular  process  for  a  &l»»>rt 
distance  into  the  inguinal  canal.  This  process  is  called  the  tonal  of  Nuek*  It  » 
generally  obliterated  in  the  adult,  but  sometimes  remains  pervious  even  in  advanced 
life.  It  is  analogous  to  the  peritoneal  pouch  which  accompanies  the  descent  of  the 
testis. 

Vessels  and  Nerves. — ^The  arteriet  of  the  ovaries  and  Fallopian  tubes  are  the 
ovarian,  from  the  aorta.  They  anastomose  with  the  tennination  of  the  oteriae 
nrtories,  and  enter  the  attndied  border  of  the  ovars\  The  I'cim  follow  the  coui-seof 
the  aiteries;  they  form  a  plexus  near  the  ovary,  the  panrplniforni  plents-.  The 
nerve»  are  derived  from  the  inferior  hypogastric  or  pelvic  plexus  and  Imui  the 
ovarian  plexus,  the  Fallopian  tube  receiving  a  branch  from  one  of  the  aterine 
nerves. 

Mammary  Glamds* 

The  MammsB,  or  breasts,  are  accessori,'  glands  of  the  generative  system*  uA 

siMTcte  the  milk.  They  exist  in  the  male  as  well  as  in  the  female,  but  in  the  feroMf 
only  in  the  rudimentary  -itato,  unlr'^s  their  irrowth  is  excite*!  bv  pe<-uliar  cinMim- 
stances.  [Very  mrcl v  in  the  nude,  but  very  freijuenily  in  the  female,  they  are  the 
seat  of  carcinomatous  and  other  tumors.]  In  the  female  they  are  two  large  hevi' 
spherical  (  ininences  .situated  toward  the  lateral  aspect  of  the  pectonil  region,  corrv^ 
sponding  to  the  interval-!  bftweon  the  third  and  sixth  or  .seventh  ribs,  and  <  xtotiil'nf 
from  the  side  of  the  sternum  to  the  a.xilla.  [Occasionally^  but  vei^  rarely,  super- 
numerary breasts  exist.^  Their  weight  and  dimensions  diner  at  different  periodii  of 
life  and  in  different  individuals.  Before  puberty  they  are  of  snudi  size,  hut  l■nl.Mr!^? 
as  the  generative  or<_Tins  lieeoinf  nvore  complefelv  dr\ dnprd.  Tliev  iiirrca.se  during 
pregnancy,  and  especially  after  delivery,  autl  become  atrophied  in  old  aue.  The  left 
mamma  is  generally  a  little  larger  than  the  right.  Their  base  is  nearly  circular, 
flattene<l  or  si iLditly  concave,  and  has  its  long  diameter  directed  upwanl  and  outwanl 
toward  flio  a.xilla;  thev  are  sepnratcil  fioni  llie  Pe.ii.ral  muscle^  bv  a  tlun  1  aver  of 
superficial  fa.'»cia.  The  outer  surface  of  the  umnniui  is  convex.  sukI  pre-*  nti  )u?t 
below  the  centre  a  small  conical  prominence,  the  nipple  {inammiUa).  The  suriiiceof 
the  nipple  is  dark-colorcMl  and  surrounded  by  an  areola  having  a  colored  tint  la 
the  virgin  the  areola  is  of  a  delicate  rosj  hue ;  about  the  second  month  of  impr^a^ 
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tian  it  enUrgOB  and  aeqtiiree  a  darker  tiDge,  whicit  increases     prfMrnancy  advances, 

becoinin;:  in  some  case«  of  a  dark-brown  or  even  black  color.  This  color  diiniTiisiiof 
aa  soon  lactation  is  over,  but  is  never  entirely  lost  through  life.  The&e  changes 
m  the  color  of  the  areola  are  of  extreme  importance  in  forming  a  conclusion  in  a 
case  of  sti.spected  first  ])regnancy. 

The  Nipple  is  a  cylindrir n!  or  conicjil  eminonce  capable  of  uiidi  rtjoing  a  sort  of 
erection  from  mechanical  excitement — a  change  mainly  due  to  the  contraction  of  ix^i 
muscular  fibres.  It  is  of  a  pink  or  brownish  hue,  its  surface  wrinkled  ami  provided 
with  papillic,  and  it  is  perforated  by  nunierous  orifices,  the  apertures  of  the  lactifer- 
ous dncfs.  Near  t]iv  Laso  of  the  aiid  upon  the  surface  of  the  areola  are 
numerous  sebaceous  ;iiands,  which  become  umch  enlarged  during  lactation,  and 
present  the  appearance  of  snmll  tubercles  beneath  the  skin.  These  glands  jiccrete 
a  peculiar  fatty  substance  which  Berves  as  a  protection  to  thb  integument  of  the 
nipple  in  the  act  of  sucking.  The  nipple  consists  of  numerous  vessels,  intermixed 
with  plain  muscular  fibres  which  are  principally  arrnnijcd  in  a  circular  mann^ 
around  the  base,  some  few  fibres  radiating  from  base  to  apex. 

Btniotore. — ^Tbe  mamma  consists  of  gfand-^tissue,  of  fibrous  tissue  connecting 
its  lobes,  aii  l  of  fatty  tissue  in  the  intervals  between  the  lobes.  The  mammaiy 
gland  wlu  n  tVt  td  from  eolltilar  tissue  and  fat  is  of  a  pale  reddish  color,  firm  in  tex- 
ture, circular  in  form,  ilattened  from  before  backward,  thicker  in  the  centre  than  at 
the  circumferenoCf  and  presenting  sereral  inequalities  on  its  surface,  especially  in 
front.  It  consists  of  numerous  lobes,  and  these  are  composed  of  lobules  connected 
together  by  areolar  tissue,  blood-vessels,  atid  dui  ts.  Tlio  siualh  st  lobules  consist 
of  a  cluster  of  rounded  vesicles  which  open  into  (he  smallest  branches  of  the  lac> 
tiferous  ducts ;  these  ducts,  uniting,  fonn  larger  ducts,  whidi  terminate  in  a  single 
canal,  corresponding  with  otic  of  the  chief  subdivisions  of  the  gland.  The  number 
of  excretory  ducts  varies  from  fifteen  to  twenty:  tliey  are  termed  tlie  fuliifl  f<ut!feri 
or  galactaphori.  They  converge  toward  the  areola,  beneath  which  they  form  dila- 
tations or  ampulhp.  which  serve  as  reservoirs  for  the  milk,  and  at  the  base  of  the 
nipple  become  contracted  and  pursue  a  straight  course  to  its  summit,  perforating  it 
by  sepanite  orifleo  ennsiderably  narrower  than  flie  duots  themselves.  Tlie  ducts 
are  composed  of  areolar  ijh.sue,  wirli  longitudinal  and  transverse  elastic  fibres  and 
loiigiiudinal  muscular  fibres ;  their  mucous  lining  is  continuous  ui  the  point  of  the 
nipple  with  the  integument.  The  epithelium  of  the' mammary  gland  differs  accord* 
ing  to  the  state  of  activity  of  the  or^an.  In  the  resting  gland — that  is  to  say,  in 
the  <r1rind  of  a  woman  who  is  not  pregnant  '<r  <n(  klin<r — the  alveoli  are  very  snuiU 
and  solid,  being  filled  with  a  mass  of  granular  polyhedral  cells.  During  pregnancy 
the  alveoli  enlarge  and  the  cells  undergo  rapid  multiplication.  At  the  commenee> 
mwt  of  lactation  the  cells  in  the  centre  of  the  alveolus  undergo  fatty  degenenition, 
and  are  eliminated  in  the  fir-^'t  milk  as  colostrum  rorpiixi  frH.  The  [)eripheral  cells 
<if  the  alveolus  remain,  and  ibnu  a  single  layer  of  gmiiular,  short,  columnar  cells, 
with  a  spherical  nucleus,  lining  the  limiting  raembrana  ])ro])ria.  These  cells  during 
til*  I  re  of  {ictivity  of  the  gland  are  capable  of  forming  in  their  interior  oil-glob- 
ul(  s,  wliich  are  then  ejected  into  the  lumen  of  the  alveolus  and  constitute  the  milk> 
globules. 

The  ^brmu  tinue  invests  the  entire  snrfiice  of  the  breaat.  and  sends  down  septa 
between  its  lobes,  connecting  theiu  together. 

Tlif-  f'fft//  ffssiir  sinTf>riiiiU  the  surface  of  flie  L'land,  and  occupio  the  intervals 
between  its  lobes  and  lobules.  It  usually  exists  in  considerable  abundance,  and 
determines  the  form  and  size  of  the  ;:land.  There  is  no  fat  immcdiatclv  beneath 
the  areola  and  nipple. 

Vksskls  anp  Nervks. — The  (irfrrhs  supplying  the  mamm;T?  are  derived  from 
the  thoracic  bninches  of  the  axillary,  the  intercostals,  and  the  internal  mammary. 
The  veins  describe  an  anastomotic  circle  round  the  base  of  the  nipple,  called  by 
Haller  the  cireuius  venoma.  From  this  laige  branches  transmit  the  blood  to  the 
circumference  of  the  gland,  and  end  in  the  axillary  and  internal  mainnuirv  veins. 
The  lymphatiti,  for  the  most  part,  run  along  the  lower  border  of  the  Pectoralis 
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major  to  the  axillary  glands.  [These  are  especiallj  important  from  the  fromieikt 
occttrrmce  of  carcinoma  in  the  breast]     Some  few  flrom  the  inner  side  of  the 

breast  perforate  the  intercostal  spaces  and  empty  themsehis  into  the  anterior 
merlia^stinal  gland>!.  The  nerve$  are  derired  from  the  anterior  and  lateral  ctttaneoos 
nerves  of  the  thorax. 
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DttwirffOM  (Fip.  Wtii). — For  dimeetion  of  the  parts  concern^  m  incuinnl  hrrnin  a  male  nnhjeet 

frfr  from  Ait  -liinilil  :iI\v:iV'^  lio  sel«Tt»'<l.  Tlu'  IkkIv  r^hotild  \tv  |.l:i  -<''l  in  tln'  -ii|ilnr  ]'"i-iti(iii.  tlie 
abdotncn  uinl  |H  lvi»  raided  by  nti'iinH  of  blocks  pla«'«?il  licneatii  them,  ftud  the  iowt>r  i  xtrniiities 
rotated  outward,  so  nft  to  make  the  partfl  m  tense  a»  poMiblc.  If  the  atMloiiiinal  MiillK  are  tiHcoid, 
the  rnvity  of  the  abdomen  ithuuld  he  inflated  by  uu  aficrtun*  through  tlie  unibilii-uH.  An  inei!<ion 
should  be  mode  along  the  midrlle  line  from  the  umbiliccis  to  the  piilK';!,  and  oontinuod  alon^  the 
front  i>t"  till'  sertttuin,  uii'i  .i  >e»'ond  incislnii  fmiii  the  ant^Tlur  sii|i'Tiur  ,,f  th<'  iliiiiu  t'>  ju!st 

below  the  umbilicus.  Thestc  iocitiione  lUiuuld  divtUe  the  iuteguuienl,  and  the  triangular-shaped 
flap  tnclndod  between  them  ebould  be  reflected  downward  and  outward,  when  the  auperficial 
fiwcia.  will  be  espoeed.  • 

The  Superficial  Fascia  in  this  region  consists  of  two  layers,  between  which  afO 
found  the  superfu  ial  \  i's>elH  and  Tiorvcs  anrl  the  inguinal  IvrnpliJitie  5rland«». 

The  iuperjirtal  laynr  is  tliick,  areolar  in  texture,  containing  adipose  tis-suc  in  its 
meshes,  the  quantity  of  vhieh  variea  in  different  subjects.  Below,  it  passes  over 
Poupart's  ligament,  and  is  continuous  with  the  outer  layer  of  the  superficial  ftacia 
of  tlie  thigh.  This  fiuscia  is  continued  as  n  tulnilnr  proloriL'Mtinn  around  the  outer 
surface  of  the  <M>rd  and  testis.  In  this  situation  it  changes  its  character;  it  becomes 
thin,  destitute  of  adipose  tissue,  and  of  a  pale  reddish  color,  and  assists  in  forming 
the  darto.-*.  From  the  scrotum  it  may  be  traced  backward  to  be  continuous  with 
tlu-  siipcrficiitl  f:i:-cia  of  the  perineum.  This  layer  .should  be  removed,  by  dividing 
it  acro.ss  in  the  same  direction  as  the  external  incisions  and  reflecting  it  downward 
and  outward,  when  the  foUowiag  vessels  and  nerves  will  be  exposed:  The  superficial 
epigastric,  superficial  circumflex  iliac,  and  superficial  external  pudic  veasels,  the  ter- 
minal filaments  of  tlio  hypogastric  branch  of  the  ilio-hypc^pstric  nerve)  and  the 
upper  cliain  of  inguinal  lymphatic  glands. 

Tlie  guperjicial  epigastrie  artery  crosses  Poupart's  ligament,  and  ascends  ob- 
liquely toward  the  umbilicus,  lying  midway  between  the  spine  of  the  ilium  and  the 
pubes.  It  supplies  the  integument  and  anastomoses  with  the  deep  epigastric.  This 
ves.siel  is  a  branch  of  the  common  femoral  artery,  nnd  passes  thrniijjh  the  saphenous 
opening  of  the  fascia  iatn.  Its  accompanying  vein  empties  it.self  into  the  internal 
saphenous  after  having  piereed  the  cribrifonn  fascia. 

The  mpcrfi'  i'if  circntitjlex  iliac  artrrij  ))asses  outward  toward  the  crest  of  the 
ilium,  generally  lying  below  tlie  level  of  Poupart's  ligament,  and  sending  only  a 
few  branches  upward  to  the  abdomen. 

The  mwfrficial  fjetemal  pudie  artery  passes  transversely  inward  across  the  sper- 
matic cord,  and  supplies  the  integument  of  t]i>>  ]iy|)ogastric  region  and  of  the  penis 
and  scrotum.  This  vessel  is  u.«*ually  divided  in  the  first  incision  made  in  the  opera- 
tion fur  inguinal  hernia,  and  occasionally  requires  the  appli^tion  of  a  ligature. 

The  veins  accompan;^ing  these  superficial  vesseb  are  usually  much  larger  than 
the  arteries:  they  terminate  in  tlir  iiitcnud  saphenous  vein. 

L>/h>f>h'iti<-  rmgch  are  found,  taking  the  f=ame  course  as  the  Mooil-v<'<*sels :  tlu-y 
letuui  ilie  lymph  from  the  superficial  structures  in  the  lower  part  of  the  abdomen, 
the  scrotum,  penis,  mueons  membrane  of  the  urethra,  perineal  and  gluteal  regions, 
and  temiinati-  in  a  small  chain  of  lymphatic  frlands,  three  or  four  in  number,  which 
lie  on  a  level  with  Poupart's  licrnnu  rit. 

Nkkves. — The  hypogastric  bnuicli  of  the  ilio-hypogastric  nerve  perforates  the 
ajKjueurosis  of  the  external  oblique  above  and  to  the  outer  side  of  the  external  ring, 
and  is  distributed  to  the  integument  covering  the  hypogastric  region.  The  ilio- 
inguinal nerve  may  also  be  seen  emerging  at  the  external  abdominal  ring  and  pass* 
ing  down  to  suyiply  the  skin  of  the  scrotum  an«l  inner  siile  of  the  thigh. 

The  deep  layer  of  guj)crjicial  fascia  should  be  divided  across  in  the  same  direc- 
tion as  the  external  incisions,  separated  from  the  aponeurosis  of  the  External  oblique, 
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to  which  it  is  connected  by  deticato  areolar  tissue,  and  reflected  downward  and  ont> 
ward.  It  is  thin,  aponeurotic  in  strtatuic.  and  of  consiiU-rablc'  strength.  It  is 
intiuiatelv  adherent  in  the  middle  hue  to  the  linea  alba,  and  below  to  the  whole 
length  or  Poopart's  ligument  and  the  upper  part  of  the  fiucia  lata.  It  forms  a  this 
tubular  prolongation  round  the  outer  surface  of  the  cord,  and  is  continuous  with  th^ 
diirtrH  of  tlie  scrotum.  From  tlic  hack  of  the  scrotinn  it  niav  Vk'  traced  into  the 
perineum,  where  it  is  coutiuuous  with  the  deep  layer  of  the  superficial  fascia  in  that 
region,  which  is  attached  behind  to  the  taiangahir  Hgament  and  on  eaeh  aide  to  the 
ramus  of  the  pubes  and  ischium.  The  connections  of  this  fascia  serve  to  oxptain 
the  course  taken  by  the  uriiif  in  cxtnn  a^iif ion  of  that  fluid  from  rupture  ot  the 
urethra :  passing  forward  from  the  penueum  into  the  scrotum,  it  asceud^  ou  to  the 
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abdomen,  but  is  prevented  extending  into  the  thighs  by  tin*  attachment  of  the  ttmok 
to  the  ramus  of  the  j)uhes  and  ischium  on  each  side,  and  to  Poupart's  ligament  Vk 
front,  and  is  prevented  from  passing  on  to  the  buttock  by  the  posterior  connecti«mi 
of  the  perineal  fascia. 

The  aponeforosis  of  tiie  Bzfeemal  obliqno  muaole  is  exposed  <mi  the  removal 
of  this  fiuscia.  It  is  a  thin,  strong,  membranous  aponeurosis,  the  fibres  of  which  arf 
directed  obliquely  dowmvaril  ;md  inward.  It  is  attached  to  tlie  anterior  superior 
spinous  process  of  the  ilium,  ilic  .spine  of  liie  pubes.  the  linea  ilio-pectinea,  symphy- 
sis pubis,  and  linea  alba.  That  portion  of  the  aponearoeis  which  extODds  from  tfi« 
anterior  superior  spine  of  the  ilium  to  the  spine  of  the  pubes  is  termeil  Ptmparf* 
ligament  or  the  crural  arch  [Fig.  671,  p.  lOOii].   From  its  attachment  to  the  spin* 
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of  the  pubes  a  portion  of  the  aponeurosis  is  reflected  downward  and  outward  to  be 
inserted  into  the  pectineal  line:  this  is  termed  Gimbernat's  ligament. 

The  External  Abdominal  Ring. — Tust  aV>ove  and  to  the  ontcr  side  of  the  crest 
of  the  pube»  an  interval  is  seen  in  the  ajHineurosi.^  of  the  l^xternal  oblique,  called 
the  external  abdominal  ring.  This  aperture  is  oblique  ni  direction,  8ome^Yhat  trian- 
galar  in  form,  and  corresponds  with  the  course  of  the  fibres  of  the  aponeurosis.  It 
usually  measures  from  base  to  apex  about  an  inch,  and  transversely  about  half  an 
inch.  It  i^  hounrled  helnw  hv  the  rrest  of  the  os  pnbi?« ;  above  by  a  series  of  curved 
fibres,  tiie  iniercolumimr,  which  juiss  ucro!?s  the  upper  anfjle  of  the  ring,  so  aii  to 
inorease  its  strength ;  and  on  either  side  by  the  tree  boraers  of  the  aponeurosis, 
which  are  called  the  columm  or  pillarn  of  the  tvikg. 

The  external  pillar,  which  at  the  same  time  is  inferior  from  the  oblicjuity  of  its 
direction,  is  the  stronger ;  it  is  formed  by  that  |>ortion  of  Poupart's  ligament  which 
18  inserted  into  the  spine  of  the  pubes ;  it  is  curved  round  the  spermatic  oord  so  as 
to  form  a  kind  of  groove,  upon  which  the  cord  rests. 

The  inirrihil  or  xnnerior  ptflnr  i<?  a  broad,  thin,  flat  band  wbicli  iiitfilaces  with 
its  fellow  on  the  opposite  side  in  front  of  the  symphysis  pubis,  that  of  the  right  side 
being  superficial. 

The  extenial  abdominal  rin;i  ^im  s  ]<assage  to  the  spermatic  cord  in  the  male  and 
ronnd  li^tnent  in  tht-  fi  iiiale;  it  is  much  larfrti  in  men  than  in  womrn,  on  account 
of  tlie  large  size  of  the  spermatic  cord,  and  hence  liie  great  freciueiicy  of  inguinal 
hernia  in  men.  [It  is  called  a  "  ring,"  because  after  a  hernial  protrusion  occurs  it 
reallv  becomes  circular,  though  not  of  that  shape  before.] 

't\ic  intcrrolumnar  fibres  are  a  series  of  curved  tendinous  fibres  which  arch  across 
the  lower  part  of  the  ajwneurosis  of  the  External  oblique.  They  have  received  their 
name  from  stretching  across  between  the  two  pillars  ^or  columns}  of  the  external 
ring ;  they  increase  ttie  strength  of  the  membrane  which  bounds  the  up])er  i)art  of 
tbi8  aperture,  and  prevent  the  divergence'  of  the  pillars  from  one  another.  They 
are  thickest  below,  where  they  are  connected  to  tlie  outer  third  of  Poupart's  liga- 
ment, and  are  iaserted  into  the  linea  alba,  describing  a  curve  with  the  convexity 
downward.  They  are  much  thicker  and  stronger  at  the  outer  angle  of  the  extemsl 
ring  than  internally,  and  are  more  strongly  developed  in  the  male  than  in  the  female. 
Thc«o  fibres  are  rnntinunns  with  a  thin  fascia  whil'h  is  clo.sely  connected  to  the  mar- 
gins of  the  external  ring,  and  has  received  the  name  of  the  intercolumuar  or  exter- 
nal spermatie  fatcia  ;  it  forms  a  tnbular  prolongation  around  the  outer  surfiu^  of 
the  cord  and  testis  and  encloses  them  in  a  distinct  sheath.  The  sac  of  an  inguinal 
hernia  in  pa^^ini:  thmncrh  the  oxtemal  abdominal  ting  receives  an  investment  from 
the  intercolumnar  fa.<*cia. 

[To  examine  the  external  ring,  place  the  finger  on  the  middle  of  the  scrotum 
and  push  it  upward  into  the  ring,  oanying  before  it  the  potich  of  scrotum  so  fonned. 
This  examination  the  student  should  make  whenever  possible,  botli  in  persons  avIio 
have  no  hemin.  tn  rret  nn  idea  nf  the  normal  condition  of  the  ring  and  cord,  and  in 
tho.ne  who  have  a  hernia,  in  order  to  recognize  the  changes  in  this  condition.  In 
the  female  the  examination  of  the  ring  is  mn<^  less  sati^hetory.] 

Tlie  finger  «h 'ni  l  he  introduced  a  short  distance  into  the  external  ring,  and  then» 
if  the  linih  i-  exten«led  and  rotated  outward,  the  aponeurosis  of  the  External  oblique, 
together  with  the  iliac  portion  of  the  fascia  lata,  will  be  felt  to  become  tense,  and 
the  external  ring  much  contracted ;  if,  on  the  contrary,  the  limb  is  flexed  upon  the 
pelvis  and  rotated  inward,  this  aponeurosis  will  become  lax,  and  the  external  ring 
sufficiently  enlarged  t*)  admit  the  finger  with  comparative  ease:  hence  the  patient 
should  always  be  put  in  the  latter  position  when  the  taxis  is  applied  for  the  reduc- 
tion of  an  inguinal  hernia,  in  order  that  the  abdonunsl  walls  may  be  as  much 
relaxed  as  possible. 

The  Aponeurosis  of  tiie  Eztefrnal  obHqae  Ahoald  tie  renoved  by  dividing  it  Reroee  fat  flie  lame 

direction  as  ftii"  ■•xt'THiil  iix-i-iion'*.  anil  ri-fli  i  tini;  it  downwartl  anil  mitwarii  ;  ^Ti'iit  can-  i'^  roi^ui- 
eite  in  Mpamtin^  it  from  tho  apnneuroHis  of  the  muscle  Vioneath.    The  lower  part  of  the  internal 
oUiqae  and  the  Cremsster  are  then  exposed,  together  with  the  inguinal  Moal,  which  eootaina  the 
ss 
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spermatic  cord  {V\g.  (^(^4).  The  mod«  of  insertion  of  Poupart'a  and  Gimbernat's  ligamenU  inio 
tne  pabes  ahould  alao  be  esainined. 


Poupart's  ligament,  or  the  femoral  arch,  extends  from  the  anterior  8U{>erit»r 
spine  of  the  ilium  to  the  spine  of  the  pubes.    It  is  also  attached  to  die  pecti* 

neul  line  to  the  extent  of  aboQt  an 


Fi(i.  664. 


iiu  li.  InrTiiiriL:  (liiiibermit's  licjameiit.  Ita 


general  direction  is  curve<l  toward  the 
thigh,  where  it  is  continuous  with  the 
fascia  lata.  Its  outer  half  is  rounded. 
<»l»li(jiu>  in  its  direction,  and  continuous 
with  tlie  iliac  fascia.  Its  inner  half 
gruduuUy  widens  at  it.s  attachment  to 
the  pubes,  is  more  h<Mrisoiit»I  in  diit<e- 
tion,  and  lies  beneath  the  spermatic  cord. 
[In  every  ca.se  of  hernia  or  other  tliM'u-^ 
in^this  region  the  oi\\^  safe  way  to  ileter- 
tnine  its  real  situation  is  to  fCr  the  boBT 

• 

attachments  of  the  two  tuds  df  P.iupart  s 
lifTJiinent  hy  touch.  Its  liiu'  slmiiM  then 
he  marked  bj  an  aniline  indelible  '  I 
pencil.  The  eye  is  very  apt  to  be  de> 
ccived  by  the  furn>w  of  the  groin  catised 
by  flexure  :it  rlio  liip-joint.  This  furr<pw 
is  a  little  below  I'oupart's  ligament,  and 
is  apt  to  mislead  us  as  to  whether  a  hernia 
is  femoral  or  in(;ninal.  Once  that  the 
line  of  Pnupart's  ligament  is  acrnraUltf 
lixed,  as  above,  a  hernia  that  enierL!»~t 
above  that  line  must  be  inguinal,  atxd 
one  below  it  most  be  femoral.^ 

Oimbemat's  ligament  [Figs.  671 
and  ()7'2,  p.  1006]  is  that  portion  <>f  tbf 
aponeurosis  of  the  External  oblit^ue  w  hicii 
is  inserted  into  the  pectineal  line;  it  » 
ihin,  mmnbnnous  in  structure,  triangular  in  shape,  the  base  directed  natward,  the 
Apex  corresponding  to  the  spine  of  the  j)ubes.  Its  anterior  margin  is  continnoat 
with  Poupart's  ligament,  and  its  posterior  margin  attached  to  the  pectineal  line. 

The  triangular  ligwnflot  is  a  band  of  tendinoni  fibres,  of  a  triangular  t^i^ 
which  is  attached  by  its  apex  to  the  reflected  portion  of  Ponpart's  ligament  along 
the  pectineal  line,  tt  passes  inward  beneath  the  sf)ermatic  cord,  and  expjind.'*  into  a 
somewhat  fan-shaped  fascia,  lying  behind  the  inner  pillar  of  the  external  abdoiuinal 
ring  and  in  front  of  the  conjoined  tendon,  and  interlaces  with  the  ligament  of  the 
other  side  at  the  linea  alba. 

The  Internal  oblique  muscle  hjus  been  described  (p.  414).  The  part  which  i* 
now  expo.-icd  is  partly  niu.scular  and  jmrtly  tendinous  in  structure.  Thofie  6bTt» 
which  arise  from  the  outer  half  of  Poupart's  ligament  are  thin,  pale  in  color,  curre 
downward,  and  terminate  in  an  aponeurosis  which  pa.sses  in  front  of  the  Rectus  and 
Pyraniidalis  nmscles,  to  be  inserte<l  into  the  crest  '>(  the  os  jmbis  and  iM-t-tineal  line 
to  the  extent  of  half  an  inch,  in  eonimoii  with  that  of  the  Transversalis  nuL«*:le, 
forming  by  their  junction  the  "conjoined  tendon.  "  This  tendon  is  placed  behind 
Gimbemat's  ligament  and  the  external  abdominal  ring,  being  separated  from  tb«m 
by  the  triangular  ligament,  and  s<'rves  to  strengthen  what  would  otherwise  be  a  vprr 
weak  point  in  the  abdominal  wall.  When  a  direct  inguinal  lieniia  passes  throoghthe 
external  ring  the  conjoined  tendon  usually  forms  one  of  its  coverings. 

The  Gremaater  is  a  thin  muscular  lajer  composed  of  a  nninW  of  fitsdmli 
which  arise  from  the  middle  of  Poupart's  ligament  at  the  inner  side  of  the  Intenml 


Ingninal  Hernia,  llunrtng  tbe  Internal  ObliqiM, 
CnmMter.  and  Spermatic  UuuU. 
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obliqne,  being  connected  with  that  muscle  and  also  oocwionally  with  the  Transver- 

salis.  It  piisses  alon*:^  the  outer  side  of  the  >*jK'nnatic  (•(•nl,  (lescends  with  it  through 
the  pxteriml  rinjr  upon  the  front  and  sides  of  the  cord,  arnl  forms  a  series  of  l«X)ps 
which  diil'er  in  thickness  and  length  in  different  subjects.  Those  ul  the  upper  part 
of  the  oord  are  exceedingly  short,  but  they  become  m  snooeieion  longer  and  longer, 
the  longest  reaching  down  low  as  the  testicle,  where  a  few  are  inserted  into  the 
tunica  vaginalis.  These  loops  are  united  toj^ether  hy  areolar  tissue,  and  form  a  thin 
covering  over  the  cord,  the  fascia  creina*terica.  The  fibres  ascend  along  the  inner 
side  of  the  oord,  and  are  inserted  by  a  small  pointed  tendon  into  the  orest  of  the  os 
pubis  and  front  of  the  sheath  of  the  Rectus  muscle.  It  is  supplied  by  the  genital 
hranrh  of  the  freni to-crural  nerve.  [Part  of  this  muscle  is  unstriped  nniscTdar  fihre, 
but  part  consists  of  striped  vuiuntarv  fibres.  Many  pei*sous  can  voluntarily  contract 
the  VMMele  and  elevate  the  testicle  almost  to  the  external  ring.  It  responds  dso  to 
meehanioal  irritation  of  the  skin  of  the  upper  and  inner  thigh  by  drawing  the  finger 
or  a  pencil,  etc  <)iiickly  across  it,  thus  forming  the  "  Cremaster  r^ex,"  analogous  to 
the  patellar  and  other  similar  refiexcs.  (See  also  p. 

It  will  be  obserred  that  the  origin  and  insertion  of  the  Cremaster  are  precisely 
similar  to  those  of  the  lower  fibres  of  the  Internal  oblique.  This  fact  affords  an 
easy  explanation  of  the  manner  in  which  the  testicle  and  cord  are  invested  bv  this 
muscle.  At  an  early  period  of  fietal  life  the  testis  is  placed  at  the  lower  and  back 
part  of  the  abdominal  cavity,  but  during  its  descent  toward  the  scrotum,  which  takes 
plaoe  before  birth,  it  passes  beneath  the  arched  border  of  the  Internal  oblique.  In 
Its  passage  beneath  this  muscle  some  fibres  are  derived  from  its  lower  part,  which 
accompany  the  testicle  and  cord  into  the  scrotum.  [See  p.  1)75  for  the  correct  view 
of  the  Cremaster  in  relation  to  the  descent  of  the  t^ticle.J 

It  oocaslonally  happens  that  the  loops  of  the  Cremaster  surround  the  cord,  some 
lying  behind  as  well  as  in  front.  It 
is  probable  that  under  these  circum- 
stances the  testis  in  its  descent  passed 
through  instead  of  beneath  the  fibres 
of  the  Internal  obli(jue. 

In  the  descent  of  an  oblitiuo  in- 
guinal hernia,  which  takes  the  same 
course  as  the  spermatic  cord,  the 
Cremaster  muscle  forms  one  of  its 
coverin;rs.  This  muscle  l»ccomes 
largely  developetl  in  case  of  hydro- 
cele and  large  old  scrotal  hemiae. 
No  such  musde  exists  in  the  female, 
but  an  analoirous  structure  is  devel- 
oped in  those  cases  where  an  oblicjue 
inguinal  hernia  descends  beneath 
the  mai^  of  the  Internal  oblique. 

The  Intfrnal  oliliqno  should  bf  d*'- 
taobed  from  I'oupart's  lipitnKnt,  Mrpiv- 
(aled  from  the  TransvernaliH  to  the  mme 
eztSDt  as  in  tlic  previous  inciHiniis,  and 
reflected  inwanl  on  to  the  Mhcnth  of  the 
Rwtus  (Fig.  t'>ti'»).  The  rin-umtlex  iliac 
veaaelt,  which  Ue  betw««n  tbeae  two  mus- 
cles, farm  a  valuable  guide  to  their  sepsr 
rstioa. 

The  Transversalis  muscle  has 
been  previously  described  (  p.  41 '>). 
Its  lower  portion  is  partly  fleshy 
and  partly  tendinous  in  structure; 


Fio.  665. 


In: 


iKuInal  Hemia,  shovriiig 
Tmuvenalia  FaacU,  and 


the  Transversal i.s  MumIo 
tbe  InteriuU  AtxlomlniU  Bia%, 


the 


this  portion  arises  from  the  outer  third  of  Poupart's  ligament,  iwid,  arching  down* 
ward  and  inward  over  the  cord,  terminates  in  an  aponeurosis  which  is  inserted  into 
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the  Itnea  alba,  th«  crest  of  the  pubes,  and  the  pectineal  line  to  the  extent  of  an  incli, 

forming,  together  with  the  Internal  oblique,  tlie  conjoined  tendon.  Fx  tweMi  Cb* 
lower  border  of  this  muecle  and  Poupart's  ligament  a  space  is  left  in  which  is  tetm 

the  ftuicia  tnuisversaUs. 

The  Inguinal  or  Spennatic  Ganal  contains  the  spermatic  cord  in  the  toaXv  and 

the  round  ligament  in  the  female.  It  is  an  obli({ue  cunal  al>out  an  inch  and  a  half 
in  Iriijili.  ilirect<'d  downward  and  inward,  and  pl:i(  ('<l  parallel  with  and  a  little  above 
Poupart  s  ligament.  It  cotuiuenceii  above  at  the  intei*nal  abdominal  ring,  which  U 
the  point  where  the  cord  enters  the  spermatic  canal,  and  terminates  below  at  the 
estemal  ring.  It  is  bounded  in  front  by  the  integument  and  .superficial  fast-ia,  by 
the  apniipino^is  of  the  External  oblique  throughout  its  ^vll.•lt■  length,  and  hv  the 
Internal  oblique  for  its  outer  third;  behind,  by  the  triangular  ligaiuent,  the  en- 
joined tendon  of  the  Internal  oblique  and  Transversalis,  transvcrsulis  fascia,  aud 
the  subperiton^  fat  and  peritoneum  ;  above,  by  the  arched  fibres  of  the  Internal 
oblique  and  Transversal i.^ ;  below,  by  the  union  of  the  fascia  transversal i.s  wirb 
Poupart's  ligament.  That  form  of  protrusion  in  wlildi  the  intestine  follows  the 
course  of  the  spermatic  cord  along  the  spermatic  cauui  called  oblique  ingut$uil 
hernia. 

The  Faaoia  Transversalis  is  a  thin  ap^ineumtic  membrane  which  lies  between 
the  inner  surfacn  of  the  Tran^voi^alis  mu.'*clt'  and  tlio  iK-ritnTionm.  If  f^mis  part  of 
the  general  layer  of  f:ts<  ia  wiiich  lines  the  interior  of  the  abdominal  and  pelvic  cavi- 
ties* and  is  directly  continuous  with  the  iliac  and  pelvic  fascite. 

In  the  inuniinal  region  thetransreiBalis  fascia  is  thick  and  dense  in  structure,  and 
joined  by  fibres  from  the  apononrosis  of  the  Transversalis.  but  it  beconuM  ihin  and 
cellular  as  it  ascends  to  the  Diaphragm.  Below,  it  has  the  tbllowiug  attachiueii ti*: 
External  to  the  femoral  Tessels  it  is  connected  to  the  posterior  mar^n  of  Poupart's 
ligament,  and  is  there  continuous  with  the  iliac  fsuscia:  internal  to  the  vessels  it  i» 
thin.anfl  attached  to  tlic  jjubes  and  pectineal  line  behind  the  conji>iiu'd  triwlMn.  with 
which  it  IS  united  ;  and,  corresponding  to  tiie  point.i  where  the  femoral  vt^^els  pnv* 
into  the  thigh,  this  fiiscia  descends  in  front  of  them,  forming  the  anterior  wall  of  thv 
femoral  sheath. 

The  Internal  Abdominal  Riner  is  situated  in  the  transversalis  fcMcia.  midnav 
between  tlie  anterior  superior  spine  of  the  ilium  and  the  s\  inj,|i\  sis  pnbi?,  and  about 
half  an  inch  above  Poupart's  ligament.  It  is  of  an  oval  form,  the  extremities  of  the 
oval  directed  upward  and  downward,  varies  in  sise  in  different  subjects,  and  is  mnrh 
larger  in  the  male  than  in  the  female.  It  is  bounded  above  and  extemally  by  tlie 
arched  fii)re.s  of  the  Transversalis  muscle,  below  and  internally  by  the  epigastric  v*-*. 
sels.  It  truiisniits  tlie  spermatic  cord  in  tlie  malt;  and  the  round  ligament  in  the 
female,  and  from  its  circumference  a  thin,  funnel-shaped  membrane,  the  utfifiii^i^w- 
lifonn  faacin,  is  continued  round  the  Cord  and  te^s,  enclosing  them  in  a  distinct 
pouch.  When  tlx*  sae  of  an  oblique  inguinal  hernia  pa-Kses  through  the  iiit»Tnal 
ring,  the  infuniiibuliforin  process  of  the  transversalis  fascia  forms  one  of  its  covcrmas. 

between  the  fascia  transversalis  and  the  peritoneum  is  a  quantity  of  loose  areobr 
tissue.  In  some  subjects  it  is  of  considerable  thickness  and  loaded  with  mlifHt^f  tt^ 
sue.  Opposite  the  internal  ring  it  is  continued  round  the  surfince  of  the  oord,  fonn* 
ing  a  loose  sheath  lor  it. 

The  ep^wtrh  artmnf  bears  a  very  important  relatkm  to  the  intemaJ  abdominal 
rinj;.  This  ves-cl  lies  betwei'n  the  tran>\  ( i -;dis  fascia  and  peritoneum,  and  pa«e< 
oMi(|iiely  upM-fiiil  ;ind  inward  from  its  origin  from  the  external  iliac  to  the  inargin 
of  the  sheath  of  the  Hectus  muscle.  In  this  course  it  lies  along  the  lower  and  inner 
margin  of  the  internal  ring  and  beneath  the  commencement  of  the  spt'rmatic  curd,  the 
vas  deferens  curving  round  it  as  it  passes  from  the  ring  into  the  pelvis. 

The  Peritoneum,  corresp<mding  to  the  inner  surface  of  the  internal  ring,  prcs^'nts 
a  well-marked  depression,  the  depth  of  which  varies  in  different  subjects.  A  thin 
fibrous  band  is  continued  from  it  along  the  front  of  the  cord  for  a  variable  dl&tance. 
and  becomes  ultimately  lost.  This  b  the  remains  of  the  pouch  of  peritoneum  wbirh 
in  the  foetus  accompanies  the  cord  and  testb  into  the  scrotum,  the  oblitetnlioii  (tf 
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which  commences  soon  after  birth.    In  some  cases  the  fibrous  band  r;ut  only  be 

trnrrd  n  short  diftanrp.  but  occasionallv  it  luav  be  followetl  as  n  fine  r-oiil  as  far  as 
the  upper  end  of  the  tunica  vaginaliti.  tSometiiues  the  tube  ot  pei  itoneuui  only  closed 
at  intervals  and  presentn  a  nM*culated  appearanoe,  or  a  single  pouch  may  extend 
along  the  whole  length  ot  tiu'  (  onl,  ^vhicli  luay  be  closed  above,  or  the  pouch  roaj 
be  directly  continuous  with  the  peritoneum  by  an  opening  at  its  upper  part. 

[QmnEBAL  Remarks  upon  Hbbnia.] 

[Ilernisc  in  different  parts  of  the  body  (with  the  exception  of  ventral  and  diaphragm- 
atic hemi:e)  are  rendered  po.isible  by  the  necessity  for  openings  in  tlie  nhdomitial 
^alls,  generally  for  tlie  passage  of  certain  structures  out  of  or  into  the  abdominal 
cavity-^,  g,  the  spermatic  cord,  the  femoral^  umbilical,  and  other  vessels.  Inter* 
nal  to  all  sucli  openings  is  the  peritoneum  (Fig.  COG,  1),  and  extemallj  arc  the  super- 
ficial fascia  and  skin  (Fig.  ♦iHt>.  '» and  G).  We  have  tlien  three  coverings — viz.  per- 
itoneum, superficial  fascia,  and  skin,  common  to  all  the  usual  varieties  of  hernia; 
and,  as  every  hernia  has  six  coverings,  there  remain  but  three  coverings  peculiar  to 
each  individual  kind  of  hernia. 

Ill  the  passage  of  the  stnictures  above  referred  to  through  the  abdominal  wall 
there  must  be  a  eanaly  with  an  internal  opening  (Fig.  GGO,  2)  and  an  extarnal  open- 
ing (Fig.  6G6,  4).  EImIi  of  these  opeDings  in  the  normal  condition  is  doud  by  a 
ftscia  or  other  tissue.  These  two  nscise,  therefore,  being  piishe<l  before  a  hernia, 
will  forni  two  of  tlio  peculiar  coverings  of  eaeli  lu'inia.  Tlie  third  peculiar  covering 
is  found  always  in  the  canal  (Fig.  GGG,  3).  The  following  figure  and  table  will  be 
found  very  useful  in  remembering  these  various  openings  and  coverings: 

[Flo. 
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Saphenous  opening 

cluscfl  by  the 
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INOmNAIi  HERNIA. 

Illflfainal  Hernia  is  that  form  of  protrusion  which  makes  its  wa^  through  the 
abdomen  in  the  inguinal  region. 

Tliere  are  two  principal  varieties  of  inguinal  hemisr— external  or  obliqnef  and 
internal  or  direct. 
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External  ov  ohh'tjue  inguinal  hernia^  the  more  frequent  of  the  two,  takes  the  jsaui? 
obliijuo  course  the  spermatic  coni.  It  is  cuIIlmI  rj(>  null,  from  the  neck  of  tiie bac 
beiiuj  on  the  outer  or  iliac  side  of  the  euiga^itnc  arier^-. 

haemal  or  dvreet  inffumal  kernia  does  not  follow  the  aamo  oonne  as  the  cord, 
bat  protrudes  through  the  abdomiiud  wall  on  the  inner  or  pabic  aide  of  the  qugaame 
artery. 

Oblique  Inguinal  Hernia. 

In  oblique  ingruinal  hernia  the  intestine  escapes  from  the  abdominal  cavil v  ai 
the  internal  ring,  pushing  before  it  a  pouch  of  peritoneum  which  form^  the  henaai 
sac  (Fig.  067,  a).  Am  it  enters  the  inguinal  canal  it  receives  an  investment  from  the 

Fio.  (iti7. 


Varieties  of  Oblique  Inguinal  Ilomia:  a.  common  scroul  bt;riiia.  ithowing  the  relation  of  Uie  mc  to  Ui*  tuuks 
vagtmlliw     eonnnttal  berate,  tbe  mo  being  oentinuoiu  wttb  tbe  tunica  vaginal  to.  c,  InfcaHn  " 
■bowing  tbe  Ktetlon  of  tbe  aae  to  the  toatea  veglnalli,  tbe  tetter  being  prolonged  in  fkent  of  the  ane 


subserous  areolar  tissue,  and  is  enclosetl  in  the  infnn«libuliforra  process  of  the  tmn*- 
versalis  fascia.  In  passing  along  the  inguinal  canal  it  displaces  upward  the  arched 
fibres  of  the  TrsnsverBalis  and  Intemsl  Clique  muscles,  and  is  sumNinded  by  the 
fibres  of  the  Ci  Linaster.  It  then  passes  along  the  ftont  of  the  cord,  and  escapee  fi«m 

the  inguinal  canal  at  the  external  ring,  receiving  investments  from  the  intercoliimnar 
fascia  and  also  the  superficial  fascia  and  the  integument.  Lastly,  it  may  desoend 
into  the  scrotum. 

The  coverings  of  this  form  of  hernia,  after  it  has  passed  through  tbe  extemsl 
ring,  are,  from  without  inward,  the  integument,  superficial  fascia,  intercolumnar  f:i*4:ta, 
Cremaster  muscle,  infundibulifonu  fascia,  subserous  areolar  tissue,  and  peritont* urn. 

This  form  of  hernia  lies  in  front  of  the  vessels  of  the  spermatic  cord,  and  iM^idom 
extends  below  the  testis,  on  account  of  the  intimate  adhesion  of  the  coverings  of  ths 
cord  to  the  tunica  vaginalis. 

The  ft'ft  of  xfn'rturc  in  oblirjue  inguinal  hernia  is  either  at  the  external  rinir  In 
tbe  inguiual  canal,  caused  by  the  fibres  of  the  Internal  oblique  or  Transver^ali^.  or 
at  the  internal  ring,  most  frequently  in  the  latter  situation.  If  it  is  situated  at  the 
external  ring,  the  division  of  a  few  fibres  at  one  point  of  its  circumference  is  all 
that  is  necessary  for  the  rejilacement  of  the  hernia.  If  in  the  inguinal  canal  or  at 
the  intenml  ring,  it  may  be  necessary  to  divide  the  aponeurosis  of  the  External 
oblique  so  as  to  lay  open  the  insninal  csnal.  In  dividing  the  stricture  the  dive^ioo 
of  the  incision  should  be  Upward. 

\Vlicn  tlu'  intestine  pa.«».«es  along  the  inguinal  canal,  and,  escayting  from  the  p.Ttcr- 
nal  ring,  passes  into  the  scrotum,  it  is  called  complete  obli<jue  inguinal  or  scrotal  krr~ 
fda,  ft  die  intestine  docs  not  escape  from  the  extornal  ring,  but  is  retained  in  the 
inguinal  canst,  it  is  called  incomplete  inguinal  hernia  or  bubonocele.  In  each  of 
these  cases  the  coverings  which  invest  it  will  depend  upon  the  extent  to  which  it 
descends  in  the  inguinal  canal. 
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There  Me  two  other  Tsrieties  of  oblique  ingniiial  herni* — ^the  congenital  and 

infantile. 

Con<fenital  hernia  (Fig.  litiT,  h)  is  liable  to  occur  in  thof«e  cases  where  the  jioiuh 
of  peritoneum  which  accompanies  the  cord  and  testis  in  its  descent  in  the  luetug 
remains  unclosed  and  couimunicjites  directly  with  the  )>eritoneum.  The  intestine 
desmuli!:  along  this*  poncli  into  tlic  cavity  nf  thv  tunica  vaginalis  and  lies  in  contact 
with  the  to«<ti8.  Thid  form  of  hernia  hatf  no  proper  sac,  being  contained  within  the 
tunica  vaginalis. 

In  ii^antiU  hernia  (encysted)  (Fig.  667,  c)  the  poach  of  peritoneum  forming  the 

tunica  vaginalis  becomes  obliterated  at  its  upper  part,  gener^ly  at  or  near  the 
externa!  abtlorainal  rin<;;  below  this  the  pnuch  does  not  become  closed,  but  forma 
a  lar^e  cavity  in  which  the  testicle  is  contained.  The  hernial  sac  descends  alon^ 
tbe  inguinal  canal,  and  enters  the  scrotum  behind  the  tuniea  vi^^nalia.  As  it 
deecenas  it  becomes  more  or  lees  completely  invested  by  the  posterior  layer  of  the 
tunica  vaginalis,  from  whicli  it  is  sppnrnt(Hl  by  n  little  loose  areolar  fi^<ur;  so  that 
in  operating  upon  this  variety  of  hernia  three  laycih  of  peritoneum  would  reouire 
division,  tbe  fiist  and  second  neing  the  layers  of  the  tunica  vaginalis,  the  thira  the 
anterior  layer  of  the  heniial  sac. 

DxBBOr  InOIIIKAI«  TT»fcwiA 

In  direct  ingninal  hernia  the  protrusion  makes  its  way  through  some  part  of  the 

abdominal  wall  internal  to  the  epigastric  artery,  and  passes  directly  through  the 
abdominal  parietes  and  external  ring.  At  the  lower  part  of  the  abdominal  wall  is 
a  triangular  space  (Heuelbach's  triangle)  bounded  externally  by  the  deep  epigastric 
artery,  internally  br  the  margin  of  the  Rectus  muscle,  below  by  Poupart's  ligament 
[Fig.  672,  p.  1006j.  The  conjoined  tendon  is  Strett  bed  across  the  inner  two-thirds 
of  this  space,  the  remaining  portion  of  the  space  being  filled  in  by  the  transversalis 
fascia. 

In  some  cases  the  hernial  protrusion  escapes  from  the  abdomen  on  the  outer  side 
of  the  conjoined  tendon,  pushing  before  it  the  peritoneum,  the  subserous  areolar 

ti^ue,  and  the  transversalis  fiscia.  It  r}'.pv.  enters  tlio  injruinal  canal,  passtng  along 
nearly  its  whole  length,  and  finally  emerges  from  the  external  ring,  receiving  an 
investment  from  the  intercolumnar  fkseia.  The  coverings  of  this  form  of  hernia  are 
pfeeisely  nmilar  to  those  investin(;  t)ie  ohlitjtie  form.' 

In  other  cases  the  intestine  is  eitlier  forced  tlnongh  the  fibres  of  the  conjoined 
tendon,  or  the  tendon  is  gradually  distended  in  front  of  it  so  as  to  form  a  complete 
investment  for  it.  The  intestine  then  enters  the  lower  end  of  the  inguinal  canal, 
escapes  at  the  external  ring  lying  on  tbe  inner  side  of  the  cord,  and  receives  addi- 
tional coverings  from  the  superficial  fascia  and  the  intofrinnent.  Tliis  form  of  hernia 
has  the  same  coverings  as  the  oblique  variety,  exceptirifr  tliat  the  conjoined  tendon 
is  substituted  for  the  Cremaster,  and  the  infundibuliiorni  fascia  is  replaced  by  a  part 
of  the  general  fiucia  transversalis. 

The  Beat  of  9trieture  in  both  varieties  of  direct  hernia  is  most  frequently  at  the 

'  The  <litTercncc  Iftween  the  position  nf  the  neck  of  the  sar  in  thes**  two  forms  of  direct  inguinal 
hernia  has  been  referred,  with  some  prolmbilitj,  to  a  ditlerence  in  the  relative  poaitions  of  the  ohliu 
eiMed  hypof^tric  artery  and  the  epi;raKtric  artery.  The  projection  of  the  hypqfMUric  artery  toward 
the  cavity  of  the  abdomen  produceit  two  f<i»w  in  the  peritoneum.  When  theoouraeof  tht-  obliterated 
hypogastrif!  artery  corre»(M>ndB  pretty  nearly  with  that  of  thv  epit^'astric — which  'uf  retrnnlfd  as  the 
norriinl  rirniiiu't'iiu'iu  —  the  t><»ttoni  nf  the  external  U<^--n  <<{  the  peritoneum  eorres|><>iiiIs  to  ilie  position 
of  the  internal  abdominal  ring,  uml  a  herniu  wh(<  h  <ii:<iei)dii  and  ftiishett  out  the  peritoneum  lining 
Uiia  foauk  is  an  oblique  hernia.  When,  on  the  other  hand,  (lie  obliterated  hypogastric  artery  lies 
conaiderablv  to  inner  aide  of  the  epigastri<v  it  dividw  tiie  triaiwle  of  HcMUMch  into  two  {Mr!*. 
In  that  cm  a  hernia  mar  dintend  ana  ptiah  ont  the  peritoneam  forminir  the  bottom  of  the  foiea 
bounded  externally  by  the  epiKa»tric  arterv  and  internally  bv  the  nhlitcmtp*!  hy]ifip;tsitric  artery,  and 
by  so  doing  will  protrude  the  tiM^nes  whicfi  form  tbe  abdominal  wall  helweeo  the  internal  ling  and 
the  conjoined  tendon.  It  will  Ih?  a  <iiri  ( t  hernia,  since  the  neck  of  tlie  i-ac  lies  internal  to  the  epi- 
gaxtric  artery ;  but  iu  coverinprs,  as  Mt.nted  in  the  text,  will  be  identical  with  thoee  of  tbe  obiitjue  form, 
with  the  insignificant  difference  that  the  covering  from  the  ttanaverBBliB  fiHcia  h  taken  firom  another 
portion  of  that  fiuda,  and  not  from  its  infiindtbuUforai  prooeM. 
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neck  of  tbe  sac  or  at  the  i  xtcriml  ring.  In  that  form  of  liornia  which  perforattr? 
the  conjoined  tendon  it  not  untrequently  occurs  nt  the  edges  of  the  {T??«tirf  through 
which  the  gut  passes.  In  dividing  the  stricture  the  incision  should  in  all  c&se»  Ui 
directed  upward.^ 

If  the  hernial  protrusion  pa^^es  into  the  inguinal  canal,  hot  does  not  e^MM|ie 
from  the  external  abdominul  rin<x,  it  forms  what  In:  cmIIciI  iin^nmph-tc  dutct  h,  '^nh* 
Thin  form  of  hernia  \a  ut^ually  of  small  size,  and  in  corpulent  persona  very  ditficoit 
of  detection. 

Direet  itiguinal  hernia  10  of  mnch  le.<s  frequent  occurrence  than  the  obliqiMv 

their  comparative  frequency  being,  accordiii;:  t<>  Cloquet,  as  one  to  five.  It  c»ccurp 
far  more  frequently  in  men  than  in  women,  on  account  of  the  larger  size  of  the 
external  ring  in  the  former  sex.  It  differs  from  the  oblique  in  its  snutller  sise  and 
globular  fornix  dependent  most  probably  on  the  resistance  offered  to  itt^  {noLrrc^  bj 
the  transversalls  f:i<eia  and  conjoined  teml<jii.  It  iliffers  also  in  its  poHition.  being 
placed  over  the  pubcs  and  not  in  the  course  of  the  inguinal  canal.  The  epigastric 
artery  runs  on  the  outer  or  iliac  side  of  the  neck  of  the  sac,  and  the  spermatic  cord 
along  its  external  and  posterior  side,  not  directly  behind  it,  as  in  oblique  inguinal 
hernia. 


SURGICAL  ANATOMY  OF  FEMORAL  HERNIA. 

The  dissection  of  the  part?"  comprised  in  the  anatomy  of  femoral  hernia  fttimild  be  p*i  fttiUMd, 
if  possihlr,  a  female  »iil>j«s;t  tn-e  fr*>m  fat.    The  subj<?<  t  >h(nil(i  li<^  upon  it'<  '■:ii'k  .  u  M  'i  k 

ifl  nrst  plueeti  under  tlie  pelvi«,  tbe  thigh  everted,  and  the  kueo  alightiy  bent,  and  ret«utie«i  in 
tliis  position.  An  incision  sbottU  then  be  made  from  the  anterior  superior  spinoas  proce»M  c.>r 
the  ilium  along  Poupart's  li-iament  to  the  symphysis  pubis;  a  second  incision  should  W  carrif~i 
transversely  across  the  thi;:n  alsmt  six  inches  beneath  the  preceding ;  and  these  are  to  <vit»- 
nected  together  by  a  vortical  one  carried  along  the  inner  side  of  the  tlii^'h.  These  severaJ 
Inciitione  should  divide  merely  the  integument ;  this  ie  to  be  redeoted  outward,  when  (be  super- 
ficial fascia  will  be  exmwed. 

[Consult  Qenend  Remarlcs  upon  Hernia,  and  Fig.  G66,  p.  997.] 

The  superficial  fascia  at  the  upper  part  of  the  thigh  Consisls  of  two  lavmi 
between  which  are  found  the  cutaneous  vessels  and  nerres  and  numerous  lympbade 

gland.'^. 

The  guperfrial  lai/i-r  is  a  thick  and  dense  fibro-eellnlar  membrane,  in  tke  meshes 
of  which  is  found  a  considerable  amount  of  adipose  tissue,  vaiying  in  quantity  in 

different  subjects;  this  layer  niav  be  traced  upward  over  Poupart';*  Hirament  tr<  }^ 
continuous  with  the  supertieial  titseia  of  the  abdomen :  whilst  below  and  on  the 
inner  and  outer  sides  of  the  limb  it  is  continuous  with  the  8U|)erficial  fascia  cover> 
ing  the  rest  of  the  thigh. 

This  iai^er  should  He  detachml  by  dividinir  it  ficross  in  the  name, direction  m  the  «x«msl 

incisions;  its  removal  will  bo  fa.  itltarr  l  f.v  .(immenoini:  at  the  lower  riiid  intfr  :ini,'1i'  ■  f  the 
spa<,"e,  detachiiiir  it  at  first  from  liu:  iVuiU  »»(  the  internal  saphenous  vein,  atid  dinsecurn;  i(  otf" 
from  the  ant«?rior  surfiict'  of  that  vessel  and  its  branches:  it  should  thon  b«»  reflootc<J  oatwar«J  io 
the  same  manner  as  tbe  inte;;ument.  Tbe  cutaneous  TBssels  and  nerves  and  superfidal  iamiasi 
glands  are  then  expcweti,  lyinc  upon  the  deep  layer  of  the  snperiiciAl  fasi^ia.  Then*  are  tbe 
internal  saphenoti-<  v.  in  aiul  tin-  ^uptTfiriril  i'(iiirastrlc,  superficial  circumflex  ilirif.  iin.l  Mip  rficial 
external  pudic  vessels,  as  well  m  uumurous  lymphatics  aitcending  with  tbe  »aphenou»  v»*iu 
the  saphenous  glands. 

The  internal  taphenom  vein  is  a  vessel  of  considerable  sise  which  ascends 
obliquely  upward  along  the  inner  side  of  tbe  thigh.  It  parses  ihroiiiih  the  s.-*ph- 
enou-*  ojitMiini:  in  tlio  f.i-iMa  lata  to  terminate  in  tlj.-  r.'iii(ir;il  vein.  Thi>  v^^x-l  is 
accompanied  by  numerous  lymphatics,  which  return  the  lymph  from  the  donwro  of 

'  In  nil  rtise*  of  inL'^  iitiMt  bf^niia,  whether  <.Mic|ii,:'  r,r  direct,  it  !<  pr  >|ier  to  divide  the  eitrirtiirt 
(iirvt'lv  upward;  the  rv;L>i)ii  ui  this  is  obviuun,  lur  by  cutting  in  this  direction  the  inci»ion  a  ai»A* 
pan  1 1. 1  to  the  epienstric  artery — either  extcrn:il  to  it  in  the  oblique  v»rietv.  or  intemni  In  it  in  ?K# 
direct  form  of  hernia  -nnd  thus  all  chance  of  wounilinK  the  vessel  in  avoided.  If  the  inviiion 
made  iMitwanl,  the  arterv  might  lie  divided  if  the  hernia  wm  direct,  and  if  made  inward  h  «Mdd 
Stand  an  equal  chance  of  iiyurjr  if  tbe  ease  «s«  one  of  oblique  inguinal  hernia. 
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the  foot  and  inner  ttd«  of  the  leg  and  thigk :  tfaey  terminate  in  the  glands  which 

surrouinl  the  snphenoiis  opening.  Diver^in;r  from  the  same  point  nvc  rli^  super- 
ficial  epifrastrio  vessels  which  run  across  Poupart's  lijrament  obliquely  upward  and 
inward  to  the  lower  part  of  the  abdomen ;  the  superficial  circumflex  iliac  vessels, 
which  pass  obliquely  outward  along  Poopart's  ligamrat  to  the  oreet  of  the  iliam ; 
aii«l  the  superficial  external  pndic  ves^tls.  which  pa&s  inward  to  the  perineum  and 
scrotum.  These  vessels  supply  the  subcutaneous  areolar  tissue  ami  the  integument, 
and  are  accompanied  by  numerous  Ivmphatic  vessels  which  return  tlie  lymph  from 
the  same  parte  to  the  inguinal  glanm. 

The  Kitperficial  lymphatic  ijhunh  Are  arranged  in  two  groups,  one- of  which  is 
disposed  alxivc  and  parallel  with  Paupart'??  liirtiment,  and  the  other  below  the  lig- 
ament surrounding  the  termination  of  the  saphenous  vein,  «nd  following  (occasion- 
ally) the  courae  of  that  vessel  a  short  distance  along  the  thigh.  The  upper  chain 
receives  the  lymphatic  ves-sels  from  the  genital  organs,  lower  part  of  the  abdomen, 
perineum,  and  buttock ;  the  lower  chain  receives  the  lymphatic  vessels  from  the 
lower  extremity. 

The  »t<»rw«*  supplying  the  integument  of  the  region  are  derived  from  the  ilio- 
inguinal, the  genito-cruntl.  and  anterior  crorsl.  The  ilio-inguinal  nerve  may  be 
found  oil  tin-  inner  side  of  the  internal  saphenous  vein,  tlie  ferniiTuil  braneli  of  the 
genito-crural  nerve  outside  the  vein,  and  the  middle  and  external  cutaneous  nerves 
more  external. 

The  df-ep  layer  of  superficial  fascia  should  be  divided  in  the  same  direction  as 

the  external  incisions,  and  separated  from  the  fascia  lata  ;  this  is  easily  effected  to 
the  inner  siile  of  the  saphenous  vein,  when  it  forms  a  di.siinci  though  very  thin 
uieuihrune.  Exteinal  to  the  vein  it  can  scarcely  be  separated  a.s  a  continuous 
layer.  It  is  placed  beneath  the  subcutaneous  vessels  and  nerves  and  upon  the  sur^ 
face  of  the  fascia  lata.  It  is  intimaJely  adherent  above  to  the  lower  margin  of 
Poupart's  ligament,  and  about  one  inch  nelow  this  lipiment  covers  the  saphenous 
opening  in  the  fascia  lata,  is  closely  united  to  its  circumference,  and  is  connected  to 
the  sheath  of  the  femoral  vessels  corresponding  to  its  under  surface.  The  portion 
of  fascia  covering  this  aperture  is  perforated  by  the  internal  saphenous  vein,  and 
bv  ntjmerotis  hlnod-  and  lymphatic  v(«;sels :  hence  it  has  been  termed  the  crihriform 
fascia^  the  openings  of  these  vessels  having  been  likened  to  the  holes  in  a  sieve. 
The  cribriform  fiu^a  adhms  closely  both  to  the  superficial  fascia  and  the  fascia 
lata,  so  that  it  is  described  by  some  anatomists  as  a  part  of  the  fascia  lata,  but  is 
u.«ujdly  considered  fas  in  this  work)  as  belonging  to  the  superficial  fai»cia.  It  is  not 
till  the  cribril'orni  iascia  has  been  cleared  away  that  the  saphenous  opening  is  seen, 
so  that  this  opening  does  not  in  ordinary  cases  exist  natiirallv,  but  is  the  result  of 
dissection.  Mr.  Callender,  however,  speaks  of  eases  in  wliieli.  probably  as  the 
re^idt  of  pressure  from  enlarged  inguinal  glands,  the  ("aseia  has  become  ntrophied 
and  a  saphenous  opcHing  exists  independent  of  dissection.'  A  femoral  hernia  in 
pa^~.i!»g  tlirough  the  .saphenous  openin>^  receives  the  cribriform  fascia  as  one  of  its 
covering. 

The  deep  l.nyer  of  superficial  fascia,  together  with  the  cribriform  fascia,  having 
been  rr  'novcil,  the  fascia  lata  is  expn^cil. 

The  Fascia  Lata,  already  describe*!  ^p.  4tj5),  is  a  dense  fibrous  aponeurosis 
which  forms  a  uniform  investment  fbr  the  whole  of  this  region  of  the  limb.  At 
the  upper  and  inner  part  of  the  thigh  a  large  oval-shaped  aperture  is  observed  in  it, 
which  transmit'^  the  internal  saphenous  vein  and  other  smaller  vessels  and  is  called 
the  ffaj'/irnouM  opening.  In  order  the  more  correctly  to  consider  the  mode  of  for- 
mation of  this  aperture,  the  fascia  |ata  in  this  part  of  the  thigh  is  described  as  con- 
sist inn;  of  two  portions,  an  iliac  portion  and  a  pubic  portion. 

The  ih'ac  portion  of  the  fH«eia  lata  is  situated  on  the  outer  side  of  the  saphenous 
opening,  covering  the  outer  surface  of  the  2>artorius,  the  Rectus,  the  Psoas,  and  the 
lilaen*  muscles.  It  is  attached  externally  to  the  crest  of  the  ilium,  and  its  anterior 
snperior  spine  to  the  whole  length  of  Poupart's  ligament  as  far  internally  as  the 

^  AnaUmif    FemmU  Enptwt,  note  on  p.  I81. 
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spine  of  the  pubes,  and  to  the  pectineal  line  in  conjunction  with  Gimbernat's  li^^ 
ment,  where  it  becomes  continuous  with  the  pubic  {wrtion.  From  the  spine  of  the 
pubes  it  is  reflected  downward  and  outward,  forming  an  archeil  margin,  the  outer 
boundary  {superior  coniu)  of  the  saphenous  opening.  This  is  sometimes  esilletl  the 
falciform  procesti  of  the  fascia  hita  (fcmonil  ligament  of  Hey) ;  it  overlies  aij«l 
adherent  to  the  sheath  of  the  femoral  vessels  beneath  ;  to  its  edge  is  attacheil  the 
cribriform  fascia,  and  it  is  continuous  below  with  the  pubic  portion  of  the  fii^*ia 
lata  by  a  well-define<l  curve<l  nuirgin.' 

The  puhir  portion  of  the  fascia  lata  is  situated  at  the  inner  side  of  the  saphenou? 
opening :  at  the  lower  margin  of  this  aperture  it  is  continuous  with  the  iliac  por- 

Fiu.  m. 


Femoral  Hvrnia,  superficial  dlftnerUon. 


tion :  traced  upward,  it  covers  the  surface  of  the  Pertineus,  Adductor  longu*,  and 
Gracilis  muscles ;  and,  p:i.s.sing  behind  the  sheath  of  the  femoral  vessels,  to  which  ic 
is  closely  united,  is  continiU)Us  with  the  sheath  of  the  Psoas  and  Iliacus  raust'le?^ 
and  is  finally  lost  in  the  fibrous  capsule  of  the  hip-joint.  This  fascia  is  attached 
above  to  the  pectineal  line  and  internally  to  the  margin  of  the  pubic  arch.  It  maj 
be  observeil  from  this  de>cription  that  the  iliac  )»ortion  of  the  fascia  lata  paoncn  ia 

'  Mp.  (lay  fon  F'-moral  Rujyiurf,  p.  \'M  «le^ril>eti  the  ili«c  |>ortion  of  ihe  fascia  laUi  ai  ■ill—lm 
to  the  Baplienom  oftening,  then  l)Ocnmin(r  ahnipily  reflected  on  itM?lf.  so  an  to  form  two  lavat^lW 
inniT  or  lower  of  whirh  i»  omtiiuions  willi  the  thin  fajtcia  repfate<lly  alhule*]  to  by  Sir  A.  Cooprra 
sprviul  ont  l)enealh  it  ami  in  front  of  the  Kheath  itf  the  vemelK.  This  de<>p  layer  of  the  iliac  faiQa  b 
tmver!te<i  by  a  l>nn<i  of  lipinienlniifi  filire^  lyint;  immediately  Itehind  the  crural  [femoral]  arc^aal 
nmmed  the  deep  crural  [ur  femoml]  arch,  which  Mr.  Uay  identifies  with  lley^a  ligamtnt. 
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firontof  the  femoral  vessels,  the  pubic  portion  behind  tlieiii :  an  apparent  Aportore 
consequently  exiato  between  the  two,  through  which  the  internal  saphenous  joins 
the  femoral  vein. 

The  SaphenooB  Opening  is  an  oval-8bupL<  i  aperture  measuring  about  an  inch 
and  a  half  in  length  Mid  half  an  inch  in  width.   It  is  situated  at  the  nj^^  and 


Itauml  Hcnito,  drawing  Huela  tata  and  Mpbenmu  openlns. 


inner  part  of  tlie  thigh,  below  Poupart's  ligament,  toward  the  inner  side,  and  is 
directed  obliquely  downward  and  outward.  [It  is  the  external  end  of  the  femoral 
ewial,  and  so  is  analogous  to  the  "external  ring*'  in  inguinal  hernia,  the  femoral 
ling  being  aniilojjnus  to  the  "  internal  rin^r-'  1 

Its  <m(er  maryin  is  of  a  semilunai'  form,  thin,  strong,  sharply  defined,  and  lies  on 
a  plane  oonsiderably  anterior  to  the  inner  margin.  If  this  edge  is  traced  upward,  it 
will  be  seen  to  form  a  curved  elongate<l  process  or  cornu  (the  superior  cornu),  or/a/- 
eifarm process  of  iR»r»x,  wliich  a-scends  in  front  of  tlie  femoral  vessels,  awl.  curving 
inward,  is  attached  to  Poupart's  ligament  and  to  the  spine  of  the  pubes  and  pectineal 
line,  where  it  is  continuous  with  the  pubic  portion.*   If  traced  downward,  it  is  found 

'  It  h  iliiru-iiU  to  perceive  in  the  recogniaed  dncriptioo  of  these  ligaments  tlley'g  and  Boros'a) 
any  dilTerenct;  between  the  tWO^  nor  ia  it  dew  what  itnictnre  Mr.  Hey  really  in  tended  todCBCrUw. 
Mr.  Gay  (on  Femoral  Rupture,  P<  16)  gives  very  comnt  reuons  for  thinking  that  the  "deep  cniral 
arch  "  was  the  stmcture  which  Hey  had  in  view.  The  most  recent  writer  on  femoral  hernia  speaks 
thtiM  while  treatinipr  of  tlu-i-  paif-  ■Tin  nnIihIi-  upper  e<lpe  of  the  iliac  fiiM  ia  lata  Is  cnminonly 
€aUcd  the  'falciform  procex^,'  mIuIoI  it»>  <lee|>er  lilires  receive  the  name  of  'Biirn»<'!i  lipiment.'  Hevs 
JiuBOnl  li^ment  would  appear  to  i\)nsiHt  of  distinct  fibres  connected  with  the  inner  fold  of  theilwe 
fiada,  which  extend  immediately  beneath  the  tendon  of  the  external  oblique  to  the  subperitoneal 
iMda"  (CUlendar,  On  tke  Anatomy  /A«  /\H«t  eoHeerned  m  Femoral  Atpturr,  p.  19,  note).  This 
deMriptlon  of  Hey's  ligament  aonmis  doeeljr  with  that  of  the  deep  femonl  arch,  for  the  aobperiK^ 
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oontinvous  with  another  curved  margin,  the  concavity  of  which  is  directed  upwuH 

and  inward :  this  is  the  inferior  cornu  of  the  saphenous  opening,  and  is  blended 
with  the  pubic  portion  of  the  fascia  hita  coverinir  tlie  Prctinpii«5  mnsole. 

The  imier  boundary  of  tlie  opening  is  on  a  plane  posterior  to  the  outer  ntargiii 
and  behind  the  level  of  the  femoral  vostsela ;  it  is  much  less  prominent  and  defimd 
than  the  outer,  from  being  stretched  over  the  subja«rat  Pectineus  mus^cle.  Ic  ti 
through  the  saphenous  opening  that  a  femoral  hernia  passes  after  descending  aiocig 
the  femoral  canal. 

If  the  finger  be  introduced  into  the  saphenous  opening  while  the  limb  is  mored  in 

different  directions,  the  aperture  will  be  found  to  be  greatly  constricted  on  extendiof 

the  limb  or  rf^t:itiii>i  it  otitwiird.  and  Ut  be  relaxed  on  flexinir  tlie  limb  \>.}\>\  iiivrrrin^ 
it :  hence  the  necessity  for  placing  the  limb  in  the  latter  position  in  employing  tht 
t&xin  for  the  reduction  of  a  femoral  hernia. 

Th»!  iliac  portion  of  th«»  ftutcin  latii,  hut  not  \v*  laleirorin  jiro<  (>s«,  should  now  Lf  removed 
detaching  it  troui  the  h)\ver  murjrin  of  I'oupurt'i*  ligament,  carefully  distw'ctiuj;  it  frcuu  th^  ml*. 
jacent  strueturas,  and  turning  it  inward.  >vli«>n  the  sheath  of  the  femoral  resseb  is  eipovcd 
aesc«ndtn^  beneath  Po«p«irt>  Kfmnient  (Pii;.  CuO). 

Poupart's  Ligament.  »jr  the  Femoral  Arch  [see  remarks  on  l\n»  lij^ainent  oi» 
p.  994.    The  adjective  "crural"  in  relation  to  the  anatomy  of  femorar  honia i» 
being  less  and  less  used  in  this  country  :  **  femoral  "  is  happily  replacing  it.  I  haw 
therefore  substituted  it  in  this  American  edition  in  most  pliH  <»s.    Tlie  .-fmb  nt. 
ever,  must  remember  the  use  of  "crural,    or  he  will  misunderstand  much  of  liic 
literature  of  femoral  hernia],  is  the  lower  border  of  the  aponeurosis  of  Uie  Bxternsl 
o)>ti>ine  iniisele,  which  Stretches  across  from  the  anterior  superior  spine  of  the  ilium 
to  the  spine  of  the  OS  pubi><  and  ptH  tiiii'.il  lim-:  flie  jxirtion  cf^rrespondiri?  to  the 
latter  ii)j»ertion  is  called  Gunb^-rnat »  lofmnent.    The  direction  of  Poujmrt't*  liga- 
ment is  curved  downward  toward  the  thigh,  its  outer  half  being  oblique,  its  inner 
half  nearly  horizontal.    Nearly  the  whole  of  the  space  inc]ude<i  between  the  feia- 
oral  arch  ami  innominate  butie  i-;  filled  in  by  tlie  parts  wliich  des<'(i>il  fr.pri)  ff?*' 
abdomen  into  the  tliigli.    The  outer  half  of  tlie  space  is  occupied  by  the  IIlicu.* 
and  Psoas  muscles,  together  with  the  extc^mnl  ctitancoiiB  and  anterior  cnmil  nerves- 
The  pubic  half  of  tlic  space  is  o<'(-M|iie>1  bv  the  femoral  vessels  included  in  thdr 
sheath,  a  small  oval-siiaped  interval  «  xi-tiiiL'  between  the  femoral  vein  and  the  inner 
wall  of  the  sheath,  which  is  occupieil  merely  i»y  a  little  loo»ie  areolar  tissue,  aii'i 
occaatODally  by  a  small  lymphatic  gland :  this  is  the  femoral  ring.  thi*ough  whifb 
the  gut  descoids  in  femoral  hernia. 

Oimbemat's  Ligament  (Figs,  071  and  072)  is  that  part  of  the  aponeurtvil*  -^r 
the  Rxternal  oldi((ue  muscle  wliieh  is  rertecteil  downward  and  outward  [fmui  P""- 
pari  s  iiganientj  to  be  inserted  into  the  pectineal  line  of  the  os  pubis.  It  is  about 
an  inch  in  length,  krger  in  the  male  than  in  the  female,  almoet  horiaontal  in  dirB^ 
tion  in  the  erect  posture,  and  of  a  triangular  form,  the  base  directed  outwanl.  Ill 
ba»e  or  outer  margin  is  eon»-ave,  thin,  smd  sharp,  lie<i  in  ctmtnet  with  tlie  f(i?T<T*l 
sheath,  and  is  blendeii  with  liie  pubic  portion  of  the  fascia  hita.  Its  apex  corrt^ 
sponds  to  the  spine  of  the  pubes.  Its  posterior  margin  is  attached  to  the  pectincil 
line.    Its  antrrior  inaryin  is  continuous  with  Poupart's  ligament. 

Femoral  Sheath. — If  I'oiipjirt's  ligament  be  <livided.  the  fetnoi  al  sheath  mavlif 
demonstrated  as  a  continuation  downwaiil  of  the  fa^M^iue  that  line  the  ahUomeii. 
transversalis  &scia  passing  down  in  front  of  the  femoral  vesseb  and  the  ilUc  &Kis 
descending  behind  them:  these  fbseife  are  directly  continuous  on  the  iliac  side  <^ 
the  femoral  ai  terv.  btit  a  small  spnee  exists  between  tlio  fi  in  oral  vein  and  the  jioint 
where  they  are  continuous  on  the  pubic  side  of  that  vessel,  which  consiiiute*  ih^ 
femoral  or  cmral  canal.    The  femoral  sbrath  is  closely  a<lherent  to  the  eontaioe^ 

neal  UUR-ia  is  Mr  <  allender's  name  for  the  fn>»<'ia  tnin>iversnli«i.  Mr.  <  allender  f»o«)  on  lo  s»i- :  "  T^f 
Onper  txrderof  this  >  saplienmis  •  o|»eninK  ilnis  reeeiv<-s.  Iiy  an  nnfnrHinate  oontpiieation.  the  !«*»<» 
or  'falcifimnn  pmeeas.'  'femoral  ligament.'  'Bnrnt'aor  fltfv'»  |i$;.inieni.'  The  vanouit  division*  m'llit 
iliac  fawift  lata  depend  in  great  meamiie  upon  tb«  skill  of  the  diitectur,  and  ar^  in  my  uutdiia 
artificial.'' 
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vessels  about  an  inch  below  the  saphenous  opening,  becoming  blended  with  the 
areolar  sheath  of  the  vessels,  but  opposite  Poupart's  ligament  it  is  much  largiT 
than  is  required  to  contain  them ;  hence  the  funnel-shaped  form  which  it  presents. 
The  outer  border  of  the  sheath  is  perforated  by  the  genito-crural  nerve.  Its  inner 
border  is  pierceil  by  the  internal  saphenous  vein  and  numerous  lymphatic  vessels. 
In  front  it  is  covered  by  the  iliac  jKjrtiou  of  the  fascia  lata,  and  beliind  it  is  the 
pul)ic  j)ortion  of  the  same  fascia. 

Deep  Femoral  Arch. — Passing  across  the  front  of  the  femoral  sheath,  and 
closely  connecter!  with  it,  is  a  thickened  band  of  fibres,  called  the  deep  femoral 


Fio.  670. 


« 


Femorftl  HernU,  Uiac  Portion  of  Fobcia  LaUi  n-movi-d  niid  StaeaUi  of  Femoral  VeueU  aud  Femoral  Canal 

exposed. 

arch.  It  is  apparently  a  thickening  of  the  fascia  transversal  is,  joining  externally 
to  the  centre  of  Poupart's  ligament,  and  areliing  across  the  front  of  the  femoral 
sheath  to  be  inserted  by  a  broad  attaehmeht  into  the  pectineal  line  behind  the  con- 
joine<l  tendon.  In  .some  subjects  this  structure  is  not  very  prominently  marked, 
and  not  unfrequently  it  is  altogether  wanting. 

If  the  anterior  wall  of  the  sheath  is  removed,  the  femoral  artery  and  vein  are 
seen  lying  side  by  siile.  a  thin  septum  separating  the  two  vessels,  while  another 
septum  may  be  seen  lying  just  inteniiil  to  the  vein  anil  cutting  off  a  small  space 
between  the  vein  and  the  inner  wall  of  the  sheath.  The  septa  are  stretched  between 
the  anterior  and  posterior  walls  of  the  sheath,  so  that  each  vessel  is  enclosed  in  a 
separate  compartment.  The  interval  left  between  the  vein  and  the  inner  wall  of 
the  sheath  is  not  fille<l  up  by  any  stnicture.  excepting  a  little  loose  areolar  tissue,  a 
few  lymphatic  vessels,  and  occasionally  a  lymjihatic  gland:  this  is  the  femoral  or 
crural  canal,  through  which  the  intestine  descends  in  femoral  hernia. 
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StruftUKs  wblcb  (mim  bciifstb  (he  FemorAl  Arch  IvUsvetl  fruiu  in  fkt>nt]. 


The  Femoral  Canal  is  the  narrow  interval  between  the  femoral  vein  and  the 
inner  wall  of  the  femoral  sheath.  It  exists  aa  a  distinct  canal  only  when  the  .shentb 
has  been  separated  from  the  vein  by  dissection  or  by  the  pressure  of  a  hernia  or 


Fio.  672. 


Hernia,  the  relations  of  tbi*  Femoral  and  Internal  AlMlominal  Rlnfp<.  •iccn  fhini  within  the  abdomen,  riicbt  cida. 
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tumor.  Its  length  i»  fivra  a  qaaiter  to  balf  an  inch,  and  it  extends  from  Gimber- 
nat*A  ligament  to  the  npper  part  of  the  saphenous  opening. 

Its  anterior  ivaU  i?  vcrv  narrow,  and  formed  Ly  a  rnntimiation  downward  of  the 
fascia  transversalis  under  Poupart's  ligament,  covered  by  the  talciform  process  of 
the  fiucia  lata. 

Its  fw^Lmor  wall  is  formed  by  a  continnation  downward  of  the  iliac  fascia, 

covering  tlio  ))n))ic  portiuii  of  tlu'  fascia  lata. 

Its  outer  wall  is  formed  by  the  hbrous  septum  seiwrating  it  from  the  inner  side 
of  the  femoral  vein. 

Its  inner  wall  is  formed  by  the  junction  of  the  procej<ftes  of  the  transverflalis  and 
iliac  fa.<;eis  (which  form  the  inner  side  of  the  femoral  slu  ath)  and  lies  in  Contact  at 
its  coniTnonernient  with  the  onr^T  nlL'*'  nf  ( iiiiiliernat  s  litrainent. 

Thi.s  canal  has  two  orifice- — m  upper  one,  the  Jeinural  or  crural  rint/y  closed  hy 
the  septnn  crarale  [or  femora  J  ;  and  a  lower  one,  the  iophenoua  opening,  closed  by 
the  erihrifonn  fascia. 

The  Femoral  Cor  Crural)  Ring  ( Fi^rs.  B71  and  672)  if<  the  npper  openinfr  ef  the 
femt^ral  cfiiial  and  leads  into  the  cavity  of  the  abdomen.'  It  is  bounded  in  front  by 
Poupart'8  ligament  and  the  deep  femoral  arch ;  behind  by  the  pubes,  covered  by  the 
Pectineus  muscle  and  the  pubic  portion  of  the  fascia  lata;  internally  by  the  base 
of  Gimbemat"s  ligament,  the  conjoined  tendon,  the  transversalis  fascia,  and  the 
doep  femoral  arch ;  externally  by  the  fibrous  septum  lying  on  the  inner  side  of  the 
femoral  vein.  The  femoral  ring  is  of  an  oval  form ;  its  long  diameter,  directed 
transversely,  measures  about  half  an  inch,  and  it  is  larger  in  the  female  than  in  the 
male  [on  nceonnt  of  the  greater  witlth  t  f  the  fcinale  jielvis];  wliich  is  one  of  the 
reasons  of  the  greater  frequencr  of  femoral  hernia  m  the  former  sex. 

^antion  of  Parte  armmd  the  Ring. — ^The  spermatic  cord  in  the  male  and  the 
round  ligament  in  the  female  lie  immediately  ul)ove  the  anterior  nnirgin  of  the 
femoral  riii^'.  an«l  may  l»e  divided  in  an  operation  for  femoral  hernia  if  the  inei.-^ion 
for  tlie  relief  of  the  stricture  is  not  of  limited  extent.  In  the  female  this  is  of 
little  imporlauce,  but  in  the  male  the  spermatic  artery  and  vas  deferenii  may  be 
divided. 

femoral  vein  lies  on  the  outer  side  of  the  rinj;. 
The  fpifjantric  nrtvrj)  in  its  pas-sage  inward  from  the  external  iliac  artery  to  the 
umbilicus  passes  across  the  upper  and  outer  angle  of  the  femoral  rin^,  and  is  conse- 
<iuently  in  danger  of  being  woonded  if  the  strictuxe  is  divided  in  a  direction  upward 
and  outward. 

The  communicating  branch  between  the  epigastric  and  obturator  lies  in  front  of 
the  ring. 

The  cirenmference  of  the  ring  is  thns  seen  to  be  bounded  by  vessels  in  every 
part«  excepting  internally  and  behind.    It  is  in  the  formor  poeitiMMi  that  the  strio- 

ture  i!«  divided  in  cases  of  strangulated  femoral  hernia. 

The  obturator  artery^  when  it  arises  by  a  common  trunk  with  the  epigastric — 
which  occurs  once  in  every  three  aabjects  and  a  half— bears  a  very  important  rela^ 
tion  to  the  femoral  ring.  In  some  CBses  it  descends  on  the  inner  side  of  the  exter- 
nal iliac  vein  to  the  obturator  foramen,  and  will  consequently  lie  on  the  outer  side 
of  the  femoral  ring,  where  there  is  no  danger  of  its  heing  wounded  in  the  operation 
for  dividing  the  stricture  in  femoral  hernia.  (See  Fig.  401,  a,  p.  o87.)  Occa- 
sionally, however,  the  obtui  ator  artery  curves  along  the  free  margin  of  Gimbernat's 
ligament  in  its  passaL'e  to  the  obturator  foramen;  it  would  eon'^ecjuently  skirt  ahinir 
the  greater  part  of  the  eireumferenee  of  tlie  feTiioral  canal,  and  could  hardly  avoi<l 
being  wounded  in  the  operation.  (8ee  I'ig.  401,  h,  p.  587.)  [To  avoid  this  acci- 
dent the  edge  of  the  knife  should  De  dullM,  and  the  edge  of  Gimbemat's  ligament 
ordy  nicked  itj  l  tlu'ii  furii.] 

Septum  Crurale  [or  Femorale]. — The  femoral  ring  is  closed  by  a  layer  of  con- 

'  This  rin;?,  Hke  the  fr-fnoral  cannl,  i*!  u  innrhid  or  an  arlifi'-ial  pnxltief.  "  Eaf")i  femoral  )u'ri,i;i 
makes  for  iwelf  (for  neither  ouilei  existo  in  the  natural  anatomy  ot  the  regicmj  a  crural  canal  and  a 
crural  (femoial)  nag**  (Callcodsr,  op.  ««t.»  ]k  40). 
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deiifled  wreolar  tinae,  ea11e<l  by  J.  Oloquet  the  septum  crute^.    This  serves  • 

barrier  to  the  protrusion  of  a  liernia  thnni^h  this  part.  Its  upper  surface  is  !*li*rhtlT 
concave  and  supports  a  small  lymphatic  gland,  by  which  it  i>  separatee]  fmra  tbf 
subserous  areolar  tissue  and  peritoneum.  Its  under  surface  is  turned  towani  the 
femoral  canal.  The  septam  orurale  is  pOTforated  by  numeroiia  aperlures  for  the 
paasacie  of  lymphatic  vessels  connecting  the  deep  inguinal  glands  with  tboe«  «ir> 
roundinj:  the  external  iliac  nrtcrv. 

The  size  of  the  femoral  canal,  the  degree  of  tension  of  its  orifices,  and  con^^-- 
quentlj  the  degree  of  constriction  of  a  hernia,  vary  according  to  the  poeittoD  of  the 
limb.  If  the  1^  and  tliijrli  aic  extended,  abducted,  or  everte<l,  the  femoral  canil 
and  it^:  orifices  are  rendertMi  tense  from  the  traction  on  tli<-^p  \m'X^  by  Poii|>art'5  li;;- 
ament  and  the  fasHjia  lata,  as  may  be  ascertained  by  parsing  the  tingcr  aloug  the 
eanal.  If^  on  the  contrary,  the  thish  10  flexed  upon  the  pelvis,  and  at  tlie  auw 
time  addttcted  and  rotated  inward,  Uie  femond  canal  and  its  orifices  become  ooft- 
MKlt'niblv  relaxed  ;  f  ir  tliis  roa«!on  the  limb  should  mIivmvs  !)o  ])laeed  in  the  !:irtrr 
position  when  the  application  of  the  taxis  is  made  in  attempting  the  reiluctioa  of 
femoral  hernia. 

The  septum  crurale  is  separated  from  the  peritonenm  by  a  quantity  of  looee  sab* 

serous  areolar  tissue.  In  some  subjects  this  tissue  (  Ti'aiii--  w  considerable  amouut 
of  adipose  substance,  uliicli,  Avhen  protniderl  forward  in  front  of  the  sac  of  a  femo/al 
hernia,  may  be  mistaken  for  a  portion  of  omentum. 

Descent  of  tike  Hernia. — From  the  preceding  description  it  follows  that  the 
femoral  ring  must  be  a  weak  point  in  the  abdominal  wall :  hence  it  is  that  when 
violent  or  long-continncfl  pressure  is  made  upon  the  abdominal  viscera  a  portion  of 
intestine  may  be  forced  into  it,  constituting  a  femoral  hernia ;  and  the  changt*  in 
the  tissues  of  the  abdomen  which  are  prodooed  by  pregnancv,  together  with  the 
larger  size  of  this  aperture  in  the  female,  serve  to  ezjHain  the  frequency  of  this 
form  of  hernia  in  women. 

When  a  portion  of  the  intestine  is  forces!  through  the  femoral  ring,  it  carriei 
before  it  a  pouch  of  peritoneum,  which  forms  what  is  called  the  hernial  90c ;  it 
receives  an  invosttnent  from  tlie  subsennis  areolar  tissue  and  from  the  septum  erunlc^ 
and  descends  vertically  along  the  femoral  canal  in  the  inner  compartment  of  the 
sheath  of  the  femoral  vest^eU  ha  far  as  the  saphenous  opeuiug;  at  this  fiuini  it 
changes  its  course,  being  prevented  from  extending  farther  down  the  sheath  on  | 
account  of  the  narrowing  of  the  slieath  and  its  close  cx)ntact  with  the  vensels.  aii'i  1 
also  from  tlie  close  attachment  of  the  superfiri  il  ?"i-;eia  and  femoral  sheath  to  ft/e 
lower  part  of  the  circumference  of  the  saphenous  opening  ;  the  tumor  is  consequentlv  • 
directed  forward,  pushing  before  it  the  cribriform  fa.scia,  and  then  curves  upwam  J 
on  to  the  falciform  process  of  the  fasoia  lata  and  lower  part  of  the  tendon  of  tbr  { 
External  obli(iue,  being  covered  by  the  sny)erficial  ffuscia  and  integument.    ^V]|  1< 
the  hernia  is  contained  in  the  femoral  canal  it  is  usuallv  of  small  size,  owing  10  xnt 
resisting  nature  of  tiie  surrouuding.parts ;  but  when  it  has  escaped  from  the  saph- 
enous opening  into  the  loose  areolar  tissue  of  the  groin  it  becomes  oonsid^nblt 
enlarge<i.    The  direction  taken  by  a  femoral  hernia  in  its  descent  is  at  first  «lown- 
ward,  then  forward  and  upward ;  this  should  be  borne  in  mind.  a«  in  the  apf  V:  *^ 
tion  of  the  taxis  for  the  reduction  of  a  femoral  hernia  pressure  should  be  dirvctra 
iti  the  reverse  order. 

Coverings  of  the  Hflnii>. — ^The  coverings  of  a  femoral  hernia  from  within 
outward  are  peritoneum,  subserous  areolar  tissue,  the  septum  crurale  [^femorsle]* 
femoral  sheath,  cribriform  fa.«<cia,  superficial  fascia,  and  integument.' 

Varieties  of  Femoral  Heniia. — ^If  the  intestine  descends  along  the  fvmenl 

'  sir  A.  CVM)j)cr  has  described  an  invefltniont  for  femoral  hernia  under  the  nmne  of  "fax-i:*  yn" 

1)ria/'  Ivliiu'  inuin'ili:ttfl V  i  xicrnal  to  tin-  ]>fril'iiK>:il  sar.  Imt  tVi-'UKMUly  sf[i.(r:il<-<i  Iri  fii  i(  liv  tii-  re'.!? 
ess  iidip(^  liaHue.    Snr|;icall,v,  it  is  important  to  ruriiemUfr  the  exiMt^tic«i  iai  aiiv  m(«i,  the  cMxaiiaoo*J 
exiHtencei  or  this  Uyer,  on  acronnt  of  the  ease  with  wliich  an  inezperieuoed  o|ierator  mar  mi«aJc«  i 
the  fiucia  for  the  |»eritnDeal  aac,  and  the  oontained  fiM.  for  cHiMoUtm.  AastiwiiwHy,  tkn  iaen 

i<l«iti«al  with  what  u  oklled  in  the  text  '^tiibMrouii  aiwtUr  tiaiia"  the  araolar  iImm  1 
tntrfceiwid  sad  osmaed  to  aaaume  a  mcaibnuiout  appeuuioe     the  putMuie  of  the  hcinla.  ' 
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canal  only  aa  far  as  the  saphenous  opening,  and  does  not  escape  from  this  aperture, 
it  IB  ealled  incomplete  femoral  hertUa.  The  small  sise  of  the  protrusion  in  thie  form 
of  hernia,  on  accoant  of  ^e  firm  and  resisting  nature  of  the  canid  in  which  it  is  con- 

tniiied,  reinler.H  it  an  exceedingly  danniTous  variety  of  the  di?*ea.se,  from  tlic  oxtrome 
difficulty  of  detecflixj  the  existence  of  the  swellini:,  especially  in  cnrpuk'iit  suliji-cts. 
The  covering  of  au  incomplete  femoral  hernia  w»iuld  be,  from  without  inward,  integ- 
ument, superficial  fascia,  falciform  process  of  fiucia  lata,  femoral  sheath,  septum 
erursle  [femoiale],  subserous  areolar  tissue,  and  peritoneum.  When,  however,  the 
hernial  tumor  protrudes  through  the  saphenous  nponini^  and  directs  it.*<eir  forward 
and  upward,  it  forms  a  complete  femoral  hernia.  Ucxj:a«ionally  the  hernial  ^ac 
descends  on  the  iliac  side  of  the  femoral  vc^els  or  in  front  of  these  vessels,  or 
even  sometimes  behind  them. 

Tl  >  ''t  of  Btrieture  of  a  femoral  hernia  varies:  it  may  be  in  the  peritoneum  at 
the  ncH-k  of  the  lu  rnial  sac;  in  tho  <rroator  number  of  cases  it  would  appear  to  be  at 
the  point  of  junction  of  the  falciform  process  of  the  fascia  lata  with  the  lunated  edge 
of  Gimbemat's  ligament,  or  at  the  margin  of  the  saphenous  opening  in  the  thigh. 
The  stricture  should  in  every  case  be  divided  in  a  direction  upward  and  inward,  and 
the  extent  necessary  in  the  majority  of  case?;  is  a]>out  two  or  three  lines.  By  these 
means  all  vessels  or  other  structures  of  importance  in  relation  with  the  neck  of  the 
hernial  sac  will  be  avoided. 
u 
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DUMdion. — The  Btu<i«Dt  should  B«l«ct  a  well-<lereIo|Md  moBoular  [male]  iulyeot  frea  ftoa 
fat,  and  the  dissection  should  be  oommenoed  early,  in  oraer  that  Ae  parts  may  b«  exainiiied  ii 

ns  tfcciit  a  fitate  as  posnililc    A  -^taff  huviiiu  bwn  introduced  into  tin-  hl;i<l<l>  r.  :iinl  the  subj- 
plucod  in  the  po«itiun  !»hown  in  Fig.  673,  tlto  scrotum  should  bo  raised  upward  antl  retaintJ  to 
diat  positioD,  and  the  rectum  modentelj  distended  with  low  [the  anus  heing  eloeod  by  ^tdmy 

The  space  which  ia  now  exposed  corresponds  to  the  inferior  :i]>(  rture  or  outlet  of 
the  pelvis.  Tt.s  deep  houndaries  are,  in  front,  the  pubic  arch  and  subpubic  ligatuent; 
bchiud,  the  tij)  of"  llio  coo  vx ;  ami  on  each  side,  the  ramus  of  the  |uibi's  and  i>-(  L  im. 
the  tuberosity  of  the  ischium,  and  great  sacro-sciatic  lig^unent.    The  npacc  inclutkij 

these  boimdaries  is  somewhat  lozenge-sha}>cd,  and  ia  limited  on  the  sor&ce  of  tie 

Fio.  67a. 
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body  the  scrotum  in  front,  by  the  buttocks  behind,  and  on  each  side  bv  the  inaer 
side  of  the  thighs.  It  measures,  from  before  backward,  about  three  an^  a  qnarur 
inches,  and  about  tlin-e  and  a  lialf  in  the  broadest  part  of  its  transverse  diameter, 
between  the  isciiial  tuberosities.  A  line  drawn  transversely  between  the  anten<'r 
part  of  the  tuberosity  of  the  ischium  on  each  side  in  front  of  the  anus  divider  ti>^ 
space  into  two  portions.  The  anterior  portion  contains  the  penis  and  nretbra,  sd^ 
is  calk-d  the  per! m  um.  The  posterior  portion  contains  the  termination  of  theism 
turn,  and  is  called  the  itchio-rectal  region. 

Ibobio-rbctal  Beoion. 

The  iscliio-rcrtal  rcLrion  corresjMinds  to  the  portion  of  tlie  outlet  of  tlx-  i-! 
situated  immediately  behin«i  the  perineum  :  it  contains  the  termination  of  the  rtc- 
turn.    A  deep  fossa  filled  with  fat  ia  seen  on  either  side  of  the  intestine  between  * 
and  the  tuberosity  of  the  ischium:  this  is  calle<l  the  iHrhio-reetal  foua. 

The  ischio-rectal  regrion  presents  in  the  middle  line  the  aperture  of  the  <r»n</: 
around  this  orifice  the  intc^rument  is  thrown  into  numeroij!*  foMs.  which  are  oblittf- 
aled  on  distension  of  the  intestine.  The  integument  is  of  a  (lark  color,  contioart* 
with  the  mucous  membrane  of  the  rectum,  and  provided  with  numerous  fbOielc^ 
which  occafiionally  inflame  .ni  l  ."^uppurate  and  may  be  mistaken  for  fi.'»tul:e. 
reins  around  the  margin  of  the  anus  are  occasionally  much  dilated,  forming  •  no» 
isio 
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ber  of  Imrd  pendent  masses  i^  a  dark  bluish  color,  covered  partly  by  mucous  mem- 
brane and  liartly  by  the  integument*  These  tumors  constitute  the  disease  called 
esttemal  pUet, 

DistertioH. — Make  nn  incUion  tliroiiijh  the  integument  nloiiL'  the  median  line,  from  the  base 
of  the  scrotum  to  the  oaterior  extrvmity  of  the  anu« ;  c&rrv  it  round  the  margins  of  this  aper* 
tare  to  iti  pmlerior  eztremitj,  and  oonlinne  it  backward  about  an  inch  behind  the  tin  of  the 

cnci-yx.  A  tmnsvcrse  inrisinn  shnulil  now  he  rrxrried  across  the  ha^e  of  the  srrntmii  at  tlic  iintf- 
rior  extremity  of  the  prtwiliii>;:  ti  st  cuini,  carried  in  the  8affle  direction,  shuuld  be  uihAv  in  Irtuit 
of  the  anus;  and  a  third  at  the  postorPt>r  extremity  of  the  gut  These  incisiooB  Hiiould  l>e  8ul!i- 
oientij  extensive  to  enable  the  dissector  to  raise  the  integument  from  the  inner  aide  of  the  thighs. 
The  ffapo  of  skin  eorrespondinf?  to  the  tsehto-reotal  t«gion  (Figs.  673-680)  should  now  be  removed. 
In  li—'  tiiiir  the  inteumiKMit  from  this  n  -iun  ;:ri'at  care  in  rc'iuircd,  otherwise  tlu' <*oriii::at<ir 
uutin  iiui  and  Extcraul  sphincter  will  be  rt,*movcd,  as  they  are  intimately  adherent  to  the  okin. 

The  superficial  fiaacia  is  expKJsed  on  the  removal  of  the  skin  :  it  is  very  thick, 
areolar  in  texture,  ari'l  contains  mncli  fnt  in  its  luoj^lus.  In  it  are  found  rdniifvinjr 
two  or  three  cutaneous  branches  of  the  small  sciatic  nerve;  these  turn  round  the 
inferior  border  of  the  Gluteus  maximus  and  are  distributed  to  the  integument  in 
this  region. 

Corrugator  Cutis  Ani. — Armiiitl  the  anus  is  a  tliiti  stratum  nf  invnlnntary 
muscle  which  radiates  from  the  interior  of  the  anus,  \ihere  it  commences  in  the 
BubiBUCOttS  tissue,  to  the  skin  outside,  where  it  blends  with  the  subcutaneous  tissue. 
By  its  contraction  it  raises  the  skin  into  ridges  radiating  fhun  the  margin  of  the 
anus. 

The  External  Sphincter  is  a  thin  flat  plane  of  inuftcular  fibref».  plliptiral  in 
shape,  and  intimately  adherent  to  the  integument  surrovinding  the  margin  of  the 
anus.  It  measures  about  three  or  four  incb^  in  length  from  its  anterior  to  its  pos- 
terior extremity.  Ix  ing  about  an  inch  in  breadth  opj>osite  the  anu.x.  It  arif^cs  from 
the  tip  of  the  coccyx  Ky  a  narrow  tendinous  band,  and  from  the  superfi«  t:il  f;iscia 
in  front  of  thut  bone,  and  is  inserted  into  the  tendinous  centre  of  the  perineum, 

i'oining  with  the  Transversus  perinssi,  the  Levator  ani,  and  the  Accelerator  urinsB. 
like  otlicr  sphincter  muscles,  it  consists  of  two  planes  of  muscular  fibres,  which 
surround  the  margin  of  the  aims  and  join  in  a  commissure  before  and  behind. 

Relations. — By  its  mimrjicial  surface  with  the  integument ;  by  its  dee^  sur- 
face it  is  in  contact  with  the  internal  Sphincter,  and  is  separated  from  the  Leva- 
tor ani  1)V  loose  areolar  tisv>*ue. 

The  Sphincter  ani  is  a  voluntary  muscle  supplied  by  the  lu  iiiorrlioi(l:il  bntnch 
of  the  fourth  sacral  nerve.  This  mu^de  is  divided  in  the  operation  for  fistula  in 
ano,  and  also  in  some  cases  of  fissure  of  the  rectum,  especially  if  attended  with 
much  pain  or  spiusm.  The  object  of  its  division  is  to  keep  the  parts  at  rest  and  in 
contact  dttrin^r  the  lic.iliii!;  process. 

The  Internal  Sphincter  is  »  muscular  rin^  about  an  inch  in  breadth  wliich  sur- 
rounds the  lower  extremity  of  the  rectum,  its  inferior  border  being  contiguous  to, 
but  ({uite  se])arate  from,  tfte  External  sphincter.  This  niu.«cle  is  about  two  lines  in 
thickness,  and  is  fonTicd  l,v  an  :iLrgregation  of  the  involuntary  circular  Tbres  of 
the  intestine.  It  i»  paler  iu  color  and  less  coarse  in  texture  than  the  External 
sphincter. 

The  Isoliio-rectai  FoflBS  is  8itnate<l  between  the  end  of  the  rectum  and  the 

tuberosity  of  the  ischium  on  each  side.  It  is  triangular  in  shnju- ;  it>  bjvsc, 
directeil  to  the  surface  of  the  body,  is  fonned  by  the  integument  ot"  the  ischio- 
rectal region;  its  apcr,  directed  upward,  corrcspouda  to  the  point  of  division  of  the 
obturator  fiiscia  and  the  thin  membrane  given  off  from  it  which  covers  the  outer 
surface  of  the  Levator  ani  (anal  fa^^cia).  Its  dimensions  are  about  an  inch  in 
breadth  at  the  !>a^e  arifl  about  two  inches  in  dcpfli.  beintr  deeper  behind  tijan  \n 
front.  It  is  boituded  internally  by  the  Sphincter  ani,  Levator  ani,  and  Coccvgeus 
muscles;  externally  by  the  tubttrositv  of  the  ischiima  and  the  obturator  mscia, 
which  covers  the  inner  surface  of  the  Obturator  internus  muscle;  in  front  it  is  lim- 
ited by  the  line  of  junction  of  the  superficial  and  deep  perineal  fascim;  and  behind^ 
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by  the  margin  of  the  Gluteus  maxinius  and  the  great  sacro-sciatic  ligament.  Thtf 
space  is  filled  with  a  large  mass  of  adipose  tissue,  which  explains  the  frequenrT 
with  which  abscesses  in  the  neighborhood  of  the  rectum  burrow  to  a  consiiierable 
depth 

If  the  subject  has  been  injected,  on  placing  the  finger  on  the  outer  wall  of  ihL- 
fossa  tlie  internal  pudic  artery  and  its  accompanying  veins  and  nerve  will  be  fdt 
about  an  inch  and  a  half  above  the  margin  (»f  the  iscliiatic  tuberosity,  but  approach- 
ing nearer  the  surface  as  they  pass  forward  along  the  inner  margin  of  the  pubic 
arch.  These  structures  are  enclosed  in  a  sheath  formed  bv  the  obturator  fa^icia.  ihf 
pudic  nerve  lying  below  the  artery  (Fig.  402,  p.  588).  Crossing  the  space  traa-^ 
verselv  about  its  centre  are  the  inferior  hemorrhoidal  vessels  and  nerves,  branch** 
of  the  internal  pu<lic;  they  are  distributed  to  the  integument  of  the  anus  and  t<»  th«- 
muscles  of  the  lower  end  of  the  rectum.  These  vessels  are  occasionally  of  largr 
size,  and  may  give  rise  to  troublesome  hemorrhage  when  divided  in  the  operation 
of  lithotomy  or  of  fistula  in  uno.  At  the  back  part  of  this  space  may  be  seen  a 
branch  of  the  fourth  .sacral  nerve,  and  at  the  fore  part  of  the  space  a  cutaneous 
branch  of  the  perineal  nerve. 

Perineum. 

The  perineal  space  is  of  a  triangular  form ;  its  deep  boundaries  arc  limitetl  lat- 
erally by  the  rami  of  the  pubes  and  ischia,  meeting  in  front  at  the  pubic  arch ; 
behind  bv  an  imaginary  transverse  line  extending  between  the  tuberosities  of  tbf 
ischia.    The  lateral  boundaries  are,  in  the  adult,  from  three  inches  to  three  inch« 
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The  Perineum,  the  IntCKUtnent  aiul  Superficial  Layer  of  Superficial  Fascia  reflected. 

and  a  half  in  length,  and  the  base  from  two  to  three  inches  and  a  half  in  breadth, 
the  average  extent  of  the  space  being  two  inches  and  three-quarters.  The  varia- 
tions in  the  diameter  of  this  space  are  of  extreme  interest  in  connection  with  tb< 
operation  of  lithotomy  and  the  extraction  of  a  stone  from  the  cavity  of  the  bladder. 
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In  thoee  cases  where  the  tuheroeities  of  the  isehia  are  near  together  it  woald  be 

necessary  to  make  the  incisions  in  the  lateral  o]ierati<m  <tf  lithotomj  IsBi  obliqae 
than  if  the  tuberosities  were  witlely  separate<l,  anil  the  perineal  space,  consequently, 
wider.  The  perineum  is  subdivided  by  the  median  raph^  into  two  equal  parts. 
Of  these,  the  left  is  the  one  in  which  the  operation  of  lateral  lithotomy  is  per> 
formed. 

In  the  middle  line  the  perineum  is  convex  and  corresponds  to  the  hulb  of  the 
urethra.  The  skin  covering  it  is  of  a  dark  color,  thin,  freely  movable  upon  the 
subjacent  parts,  and  covered  with  sharp  crisp  hairs,  which  should  be  removed 
berore  the  dissection  of  the  part  is  commenced.    In  front  of  the  anus  a  prominent 

line  comnK'nces,  the  raph(?,  continuous  in  front  with  the  rajilK?  of  the  serf)tum. 
The  flaps  of  integument  corresponding  to  this  space  havinir  been  removed  in  the 
manner  shown  in  Fig.  675,  the  superficial  fascia  is  ex|x>:»ed. 


Fio. 


Tbe  Superfldol  Muades  and  V«h«1s  of  tbe  ferineam. 


The  aaperfloial  fiuscia  consists  of  two  layers,  superficial  and  deep,  as  in  oth«r 
regions  of  the  body. 

Tlie  i*)(ji4'rfi'-i'rl  fitjii-r  is  thick,  loose,  areolar  in  texture,  and  contains  mnch 
adipose  tissue  in  its  meshes,  the  amount  of  which  varies  in  difl'ereut  subjects.  In 
front  it  is  continuous  with  the  dartos  of  the  scrotum  ;  behind  it  is  continuous  with 
the  subcutaneous  areolar  tissue  surrounding  the  anus ;  and  on  either  side  with  the 
same  fascia  on  the  inner  side  of  the  thi^dis.  This  lavcr  should  Ito  carefully  rraiOTod 
after  it  has  l)een  examined,  when  the  deep  hiyer  will  be  exposed. 

The  deep  layer  of  gujjerjicial  Jam  ia  (superficial  perijieul  I'a.-^cia)  is  thin,  ajwneur- 
otic  in  stmcture,  and  of  considerable  strength,  serving  to  bind  down  the  muscles 
of  the  root  of  the  penis.  It  is  continuous  in  front  with  the  dartOB  of  the  scrotum  ; 
on  either  side  it  is  firndy  attacli«'d  to  the  mar^zins  of  the  rami  of  the  pubes  aiiil 
ischium,  external  to  the  crus  penis  and  as  far  back  as  the  tuberosity  of  the  ischium; 
posteriorly  it  curves  down  behind  the  Transversns  perinssi  muscles  to  join  the  lower 
margin  of  the  deep  perineal  ftacia.   This  fiucia  not  only  covws  the  musdes  in  this 
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region,  but  sends  down  a  vertical  septum  from  its  under  surface  which  sc])arate«  iJir 
back  part  of  the  subjacent  space  into  two,  being  incomplete  in  front. 

In  rupture  of  the  anterior  portion  of  the  urethra  accompanied  bj  extravasatinn 
of  urine  the  fluid  makes  its  wav  forward,  beneath  this  fascia,  into  the  areolar  tissue 
of  the  scrotum,  penis,  and  anterior  and  lateral  portions  of  the  abdomen  ;  if  mrolj 
extends  into  the  areolar  tissue  on  the  inner  side  of  the  thighs  or  backward  aj*r»un(i 
the  anus.  This  limitation  of  the  extravasated  fluid  to  the  parts  above  named  is 
easy  of  explanation  when  the  attachments  of  liie  deep  layer  of  the  superficial  ftseia 
are  considered.  Wlien  tliis  fascia  is  removed  the  nmncles  connected  with  tlie  {K'ni? 
and  urethra  will  lie  exposeii;  these  are,  in  the  middle  line,  the  Accelerator  uriiue, 
on  eju;h  side  the  Erector  penis,  and  behind  the  Trans  versus  perinaci. 

The  Aocelemtor  urinee  {^^aeulaUfr  semmts  or  buUHxamwrnu^  is  placed  In  the 
middle  line  of  the  j>erineum,  innru'diately  in  front  of  the  anus.  It  consists  of  tun 
symmetrical  halves  united  along  the  median  line  by  a  tendinous  raph(*.  Tr  an««^ 
from  the  central  tendon  of  the  perineum  and  from  the  median  raphd  lu  front. 
From  this  point  its  fibres  diverge  like  the  plumes  of  a  pen ;  the  most  posterior  fbtn 
a  thin  layer  which  is  lost  on  the  anterior  surface  of  the  triangular  ligament;  the 
middle  fil»res  encircle  the  bulb  and  adjacent  parts  of  the  corpus  spongiosum,  and 
join  with  the  fibres  of  the  opposite  side,  on  the  upper  part  of  the  coqms  s|K>ain- 
osum,  in  a  strong  aponeurosis ;  the  anterior  fibres,  the  longest  and  most  diiitiiict, 
spread  out  over  the  sides  of  the  corpus  cavemosum,  to  be  inserted  partly  into  that 
body  anterior  to  the  Erector  penis,  occasionally  extending  to  the  os  |  il  i  .  {lartlv 
terminating  in  a  tendinous  expansion  which  covers  the  dorsal  vessels  of'  the  |x^nk*. 
The  latter  tibres  are  best  seen  hx  <iividin<7  the  muscle  longitudinally  and  dissoctiag 
it  outward  from  the  surface  of  the  urethra. 

Action. — ^This  muscle  serves  to  empty  die  canal  of  the  urethra  after  the  bladder 
has  expelled  its  contents ;  during  the  greater  part  of  the  act  of  mictarition  its  6bre$ 
arc  relaxed,  and  it  only  come?*  into  action  at  the  end  of  the  pniee^s.  Th.-  Tnld  i' 
fibres  are  supposed  by  Krause  to  asisist  in  the  erection  of  the  corpus  hpougiosum 
by  compressing  the  erectile  tissue  of  the  bulb.  The  anterior  fibres,  according  to 
llyrrel,  also  contribute  to  the  erection  of  the  penis,  as  they  are  inserte<l  into  ai^ 
continuous  with  the  fascia  of  the  penis,  compressing  the  dorsal  vein  dining  the 
contraction  of  rhe  muscle. 

The  Erector  Penis  covers  the  unattached  part  of  the  cms  penis.  It  is  an 
elongated  muscle,  broader  in  the  middle  than  at  either  extremity,  and  sitnated  on 
either  side  of  the  lateral  boundary  of  the  perineum.  It  arises  by  tendinous  and 
fleshy  fibres  from  the  inner  surf:i<'e  of  tlic  tnherositv  of  the  ischium,  bchiii<l  the 
cms  penis,  froni  tiie  surface  of  the  crus  and  from  the  adjacent  jiortion  of  the  ramus 
of  the  pubus.  From  these  points  fleshy  fibres  succeed,  ending  in  un  ajioaeurcxib 
which  is  inserted  into  the  sides  and  under  surfiKse  of  the  crus  penis.  This  moide 
compresses  the  crus  penis  and  retards  the  return  of  the  blood  through  the  veinik 
and  thus  servos  to  maintain  the  orir;»n  eroet. 

The  Transversus  Perineei  is  a  narrow  muscular  slip  which  passes  more  or  le» 
transversely  across  the  back  part  of  the  perineal  space.  It  arises  by  a  small  tendon 
from  the  inner  and  fpre  side  of  the  tuberosity  of  the  ischium,  and,  passing  obliqoely 
forward  and  inward,  is  in^ci  ted  into  the  central  tendinous  |>oint  of  the  ]»erinouin. 
joininn;  in  this  situation  with  the  niusele  of  the  opposite  side,  the  Sphincter  aai 
behind,  and  the  Accelenitor  urinie  in  front. 

Between  the  muscles  just  examined  a  triangular  space  exists,  bounded  intemallr 
by  the  Accelerator  urin;e.  externally  by  the  Erector  penis,  and  behind  by  the  Tnan*- 
ver^n^  periniei.    The  floor  of  this  space  is  forme*!  by  the  triangular  ligament  *! 
urethra  ^^deep  perineal  fascia),  and  ninninj;  from  behind  forward  in  it  are  the  stij--- 
ficial  perineal  vessels  and  nerves,  the  transverse  perineal  artery  coursing  along 
posterior  boundary  of  the  space  on  the  Transversus  periniei  muscle. 

In  the  lateral  operation  of  lithotomy  the  knife  is  cJirried  obliquely  acroj«?  the 
back  part  of  this  space  downward  and  outward  into  the  i^i  lii-t-reetal  fo<sa.  dividinif 
the  Transversus  perinaei  muscle  and  artery,  the  posterior  tibres  of  the  Acclcrator 
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urinae,  the  superficial  perineal  vessels  and  nerve,  and  more  posteriorly  the  inferior 
hemorrhoidal  vessels. 

The  superficial  and  transverse  perineal  arteries  are  descrihed  at  p.  589,  and  the 
superficial  perineal  and  inferior  pudendal  nerves  at  pp.  778  and  780. 

The  muscles  of  the  perineum  in  the  female  are  th 


Superficial  Muscles, 


[^Deep  Muscles. 


It 


Sphincter  vaginte  (Bulbo-cavemosu.s). 
rector  clitoridis. 
ransversus  perin»i. 


Sphincter  ani. 
Levator  ani. 
Coccygeus. 


{Deep  Transversus  periniei. 
Constrictor  vagime. 
Depressor  urethrae  (Jarjavay's  muscle).] 


The  Sphincter  Vaginae  or  Bulbo-cavemosus  is  placed  on  each  side  of  the 
orifice  of  the  vagina,  and  is  analogous  to  the  Accelerator  urinae  in  the  male.  It  is 
attached  posteriorly  to  the  cen- 
tral tendon  of  the  perineum, 
where  it  blends  with  the  Sphinc- 
ter ani.  Its  fibres  pass  forward 
on  each  side  of  the  vagina  to 
be  inserted  into  the  corpora 
cavernosa  of  the  clitoris,  a  fius- 
ciculus  crossing  over  the  body 
of  the  organ  so  as  to  compress 
the  dorsal  vein. 

The  Erector  Clitoridis  re- 
sembles the  Erector  penis  in 
the  male,  but  is  smaller  than  it, 
arising  from  the  tuberosity  of 
the  ischium  and  being  inserted 
on  each  side  of  the  crus. 

The  Transversus  Perinsei 
is  inserted  into  the  side  of  the 
Sphincter  vaginae,  and  the  Lev- 
ator ani  into  the  side  of  the 
vagina  and  rectum.  Tlie  other 
muscles  are  precisely  similar  to 
those  in  the  male. 

[The  Deep  Transversus 
Perinsei  arises  from  the  ramus 
of  the  ischium,  and  passes  to  the  central  point  of  the  perineum. 

The  Constrictor  Vaginae  consists  of  a  few  fibres  which  arise  from  the  central 
tendon  of  tlie  perineum  and  encircle  the  vaginal  opening.    It  is  joined  by 

The  Depressor  Urethras  (Jarjavay's  muscle),  which  arises  from  the  ramus  of 
the  ischium  close  to  the  deej)  Transverse  muscle,  and  sometimes  united  with  it.  It 
runs  upward  and  inward  to  join  the  fibres  of  the  Constrictor,  and  also  to  join  its 
fellow-muscle  over  the  urethra. 

The  student  will  have  great  difficulty  in  dissecting  the.se  deep  muscles,  even  in 
favorable  subjects  and  when  <lissected  early.  But  every  student  should  dissect  care- 
fully the  perineum  in  the  fenuile.  as  well  as  the  male,  in  order  at  Icjust  to  get  a  cor- 
rect general  idea  of  its  anatomy.] 

The  Aw^eltTiitor  urintp  anil  Eroetnr  penis  musolen  should  now  bo  removeii,  when  the  deep  p<*rl- 
noal  faMoia  will  Ix'  »».x{Mij«><i,  Htn't<  hin(i  acrosis  the  front  part  of  the  outlet  of  the  pelvis.  The 
urethra  in  seen  perfonitinjr  itj<  ci-ntre  just  l>ehin«l  the  Imlh,  and  on  either  side  is  the  crus  peniti, 
connectinp  the  corpufi  carernosum  with  the  ramus  of  the  ischium  and  pubes. 

The  deep  perineal  fascia  {trianfjuJar  ligament  [Figs.  070,  681,  6821)  is  a  dense 
membranous  lamina  which  closes  the  front  part  of  the  outlet  of  the  pelvis.    It  is 


The  Muscles  of  the  Female  Perineum,  ftuperflelal  on  riRht,  and 
deep  on  left  Hide:  1,  elitorl*;  'J.  Erector  clitoridis;  3,  Jarjavay's 
uiUM-le  t iH'prciUior  un-lhnt  c  4,  liulb  of  vagina ;  5,  Truii>vi  rhtii 
perina'i  irelleetc<!);  fi.  Rull>o-eftvcnio.«UH  (Sphincter  va«lnie); 
7,  Coniitriclor  vagina? :  8,  gland  of  tiartholin ;  »,  DecpTmnsversuii 
periuii  i;  lo.  SiiiMTticial  Tr«n!»Vcr*us  jK-rinjei;  II.  posterior  layer 
of  triangular  llgnincnt;  II*,  Sphincter  ani:  13.  triangular  lign- 
nicnt;  W.  Levator  aui;  irt,  Uehio-|ierincal  ligament  (Savage  and 
Lusehkai.] 
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triangular  in  sliape,  about  an  inch  and  a  half  in  depth,  attached  above,  by  itj*  apex, 
to  the  uuder  surface  of  the  symphvHia  pubis  and  subpubic  ligament,  and  ou  isswh 
aide  to  the  rami  of  the  iaohium  and  pabes  beneath  the  crura  penis.  Its  inferior 
margin,  or  ha&e,  is  directed  toward  the  rectum  and  eonneoted  to  the  central  tendin- 
008  point  of  the  perineum.    It  is  continuous  with  the  deep  lajer  of  the  auperficaal 

[Fm.  677. 


The  Female  Pt'riiu  iiin. 


I.  PDdieutenr. 
nraneb  to  Levaloranl. 

'A,  i  life rtor  hemorrhoidal  srt«r]r. 

4,  Tniiisvcr-i'  iirtcrv. 

.\<.r.  jn  i.it.iii!  (-',ij"  rti,  iul  peilne*!) artvnr. 

7,  I>iirsal  urtt  ry  i>i  ciiinrin. 

8,  Art.  ry  ..f  t.ulb. 

9,  Artery  to  crua  clitorldls. 

10,  Inferior  bemorriiotd«l  nenro. 

II,  Pudlc  nen"e. 

VI,  Miisriilnr  brniirh. 
i:?,  Ititcrniil  -iiidTticial  ptiriiu-nl  ncrvo. 
14.  Kxti  riifil  ^uiwrtioial  (K'rinisal  uerro. 
l.i.  IlK  Imiciloii  with  — 

16,  IiiuTiur  j)ii<U-nilaI  nerve. 

17.  Smnll  sfiatic  nerve. 

18, 18.  lX>nial  ucrve  uf  clitoris. 


19. 

A. 

r. 

M. 
L, 
V. 
O, 
T, 
a. 


Illo-tiifniinal  nerr*. 

riH..ris. 

Mcnttis  urinariUB, 

( i  ren  t  BaenMwtiUle  liflamcttt. 

VuKina. 
Oktvx. 

Tul>er<»Alty  of  i.scblum. 
(iluteiu  m'aximiu, 
Levattir  aiii. 

Superficial  irantvertemnaele. 

Comppci*''!  >r  luillil. 
Ercptor  clitnri*li!< 
TriangnlHr  li);iiineiit  <ciit). 
IMr-'-]is  iiri'l  Seinitt'udino-u*. 

.Vil<iii(  I.  >!  lUttfCIIUfl. 

Gracilis  (Dr.  Savage's  lUudrtitiaM)^ 


fsuscia  behind  the  Transver.su.«i  periniei  muscle,  and  with  a  thin  fascia  whidi  eoren 
the  cutaneous  .surface  of  tlie  Levator  ani  muscle  (nnal  fascia). 

The  triangular  ligaiuent  in  the  female  is  not  so  strung  as  in  the  male.  It  u 
attached  to  the  pubic  arch,  its  apex  being  connected  with  Uie  Rvmphysis  pubis.  It 
is  <livided  in  the  middle  line  by  the  aperture  of  the  vajjina,  with  the  external  criat 
of  which  it  heeomes  hlcrnhMl.  and  in  front  of  thi"  is  perforated  by  the  urethra.  It", 
posterior  hnxlcr  i-^  <  ()iitinu<)iL>4,  as  in  the  male,  with  the  deep  layer  of  the  superficial 
iuscia  around  the  1  rausversus  perimei  mu-scle. 

The  deep  perineal  ftseut  is  perforated  by  the  urethra  about  an  inch  below  die 
symphysis  pubis.  The  aperture  is  circular  in  fnrm  and  alwut  three  or  four  lines  in 
diameter.  Above  this  i^  tlic  apertnr(>  for  the  dorsal  vein  of  the  penis*  and  outnde 
the  latter  the  jiudic  nerve  and  artery  jticrce  it. 

The  deep  jR'rineal  fascia  consists  of  two  layers,  anterior  and  posterior ;  these  art 
separated  aix»Te,  but  united  below. 

The  anterior  1(i>i<'r  is  continued  forward  around  the  anterior  part  of  the  IDem> 
branouH  portion  of  tlie  urethra,  hccominir  lost  u))on  the  Inilb. 

The  poateriur  layer  is  derived  from  the  obturator  fascia;'  it  is  continued  bich- 
ward  around  the  posterior  part  of  the  membranous  portion  of  the  urethra  and  the 
outer  surfiuse  of  the  prostate  gland. 

*  "On  the  Anatomv  of  tlx-  P<»terior  Lij«r  of  Ui«  Trisngnlsr  LfguwDt,'* see  a  paper  Ijllr. 
Carringtoo,  in  (^u^a  ifoqiito/  UcportM. 
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If  the  anterior  layer  of  this  ftscis  is  detached  oil  either  side,  the  following  parts 
mre  seen  between  ii  mid  the  posterior  hkyer:  The  subpubic  ligament  above,  dose  to 

the  puhes,  the  d<>rs;il  vein  of  the 
penis,  the  iiu-ii)l»ranoiis  |i(»rtion  of 
the  urethra,  iiad  the  ('oinpressor 
iirethne  mnscle;  Cowper's  glands 
and  their  ducts ;  the  padic  vessels 
autl  dorsal  nerve  of  the  penis;  the 
artery-  and  nerve  of  the  bulb ;  and 
a  plexus  of  veins. 

The  Oomproesor Urethra  (dm- 
9inetor  urrtfmr  [Guthrie's  muscle. 
Fig.  678,  8.  U])  surrounds  the  whole 
length  of  the  nieiubranous  portion 
of  the  urethra,  and  is  contained  be- 
tween the  two  lavei-s  of  the  deep 
poriiu'al  fascia.  (t  arises  hv  apo- 
neurotic fillies  from  the  ujijier  jtart 
of  the  ramus  of  the  pubes  on  each 
side  to  the  extent  of  half  or  three- 
quarters  of  an  inch:  each  segment 
of  tfie  muscle  passes  inward  and  di- 
vides into  two  fasciculi,  which  sur- 
rouad  the  urethra  from  the  prostate 
gland  behind  to  the  bulbous  portion 
of  the  urethra  in  front,  and  unite  at 
tlie  upper  and  lower  surfaces  of  this 
tube  with  the  mubcle  of  the  opposite 
side  by  means  of  a  tendinous  raph^. 

Site  perpendicular  portion,  gener- 
y  called  Wilson  s  muscle  (Fi;:.  TiTH,  10),  is  now  usually  discarded  by  anatomists.] 
Cirriihir  inuHCuhtr  jihren  surround  the  membranous  portion  of  the  urethra  from 
the  bulb  in  front  to  the  prostate  gland  behind  ;  they  are  placed  immediately  beneath 
the  transTerse  fibres  already  described,  and  are  continuous  with  the  muscular  fibres 
of  the  bladder.    These  fibres  are  involuntary. 

OoH'per's  (rlan(h  are  situated  inmiediately  below  the  membranous  portion  of  the 
urethra,  close  behind  the  bulb  and  below  the  artery  of  the  bulb. 

The  P%idie  Ve«»eU  and  Dorsal  Nerve  of  the  Penis  are  placed  along  the  inner 
margin  of  the  pubic  arch  (pp.  588  and  778). 

The  Artery  of  the  Bulb  passes  transversely  inward  from  the  internal  |mdie  along 
the  base  of  the  triangidnr  ligament,  between  the  two  layers  of  fiu9cia,  accompanied 
by  a  branch  of  the  pudic  nerve  (p.  oH9). 

If  the  posterior  layer  of  the  deep  perineal  fitfcia  is  removed  and  die  cms  penis 
of  one  side  detached  from  the  bone,  the  under  or  perineal  surface  of  the  Levator 
ani  is  brought  fully  into  view.  This  nuuscle,  with  the  triangular  ligament  in  fipont 
and  the  Cot  (  VLTeus  and  IVrifomiis  behind,  closes  in  the  outlet  of  the  pelvis. 

The  Levator  ani  is  a  broad  thin  muscle  situated  on  each  side  of  the  pelvis.  It 
is  attached  to  the  inner  sur&ce  of  the  sides  of  the  true  pelvis,  and,  descending,  unites 
with  its  fellow  of  the  opposite  side  to  form  the  floor  of  the  pelvic  <  avity.  It  supports 
the  viscera  in  this  cavity  and  surroun<ls  the  various  structures  which  pass  through  it. 
It  arises  in  front  from  the  posterior  surface  of  the  body  and  ramus  of  the  ])ubes  on 
the  outer  side  of  the  symphvsis ;  posteriorly  from  the  inner  surface  of  the  spine  of 
the  ischium  ;  and  between  these  two  points*  from  the  angle  of  division  between  the 
obturator  and  recto-vesical  layers  of  the  pelvic  fascia  at  their  under  part  [Fig.  681, 
p.  1020]:  the  fibres  pass  downward  to  the  middle  line  of  the  floor  of  the  pelvis,  and 
are  inserted,  the  most  posterior  fibres  into  the  sides  of  the  apex  of  the  coccyx ;  those 
placed  more  anteriorly  unite  with  the  muscle  of  the  opposite  side  in  a  median  fibrous 


[Fui.  r.78. 


The  Structure*  contained  Iwtween  the  two  Layers  of  the  D«ep 
BBrillMifluete:  1.  tbe  ^ympliysiit  pubis:  2. the  ramus  of 
the  pvbet  end  twhium :  i.  the  tub«n<«ltie9  of  the  ischia; 
4,  a  triangular  portion  of  the  superfleial  fascia  turned  down 
and  shown  to  be  continuous  with  the  deep  faM-ia  i6i ;  5,  5. 
two  portioiin  of  the  HUptTticial  iK'riiieal  faM-io.  j-howiM^  Us 
ci>nnc<-liiiii  to  the  riinius  of  the  pubt-s  and  iscliiuDi :  r>.f>,  the 
iK>Ht<  rii>*!ny<T  I  ■!  tin-  <l>H'p  fierint'al  fHx  ia,  the  niiicrior  hiyer 
lirtviiik;  Ik'111  reiiinved  ;  7,  tlie  nu  Di hriiiM ni^  |..irti('ii  'il  the 
uretliru  lul  aeroM;  H,  the  MijK.riur  fa-niculu-  i  f  the  Cum- 

f>r««M>r  uretbne  muscle  of  one  side:  9,  the  luit  rior  fasridi- 
us  of  the  Compressor  urethra-.  The  two  fcseiewli  ancl  9) 
constitute  GuthrleV  niux-le  of  one  side;  10.  tbe  pubic  por- 
tions  of  the  Compressor  urethne,  Wilson's  muscles:  II,  Cow- 
per's  glands,  partly  embrared  dy  the  lowt-r  fasciculus  of  the 
Compressor  tuethrte  muwie:  \j.  tiie  Internal  pudic arterjr, 
pa»«inK  fMiMeriorly  t<i  the  frns  i>f  the  Cimnresfior UKtbne; 
13.  the  artery  of  i  he  hul'. ;  1 1,  i  hi  art.  rv  of  tlie  eorpQS  WTei^ 
no!>um  ;  16,  the  arteria  dornail.H  penU  (\VU»ou).J 
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nph^  whieh  extends  betwem  the  ooootx  and  the  nuurgin  of  the  waxa.   The  middle 

fibres,  which  form  the  larger  portion  of  the  muscle,  are  inserted  into  the  side  of  the 
roctnrn,  hlonding  with  the  tilnos  of  tlio  Sphincter  muscles;  lastly,  the  ttnterif»r  fihress 
the  longest,  de^ncend  upon  the  side  of  the  prostate  gland  to  unite  beneath  it  with  the 
muscle  of  the  opposite  side,  blending  with  the  fibres  of  the  External  sphincter  and 
TransyersQS  perinaei  nmacles  at  the  tendinous  centire  of  the  poineum. 

The  anterior  portion  is  occasionally  8eparate<l  from  the  rest  of  the  muscle  bv 
areolar  tissue.    From  this  circumstance^  as  well  as  trom  its  peculiar  relation  wick 


DeepF«rlne«l  Fluete;  on  Um  l«ft  aid*  the  interior  Ujrer  hM  be«B  icaond. 


the  prostate  pland.  descondinjr  by  its  side  and  stirroiindinj^  it  a^^  in  a  slinp.  it  hac 
been  described  by  iSantoriui  and  others  as  a  distinct  muscle  under  the  name  of  tb« 
Levator  prottaUe.  In  the  female  the  anterior  fibres  of  the  Lerator  aiii  descend 
upon  the  sides  of  the  vairina. 

Relations  [Fi<»;.  081]. — By  \i»  hiu^r  or  peine  nurfarf  with  the  rwt«>ve!«ic»I 
fa.scia,  which  separates  it  froju  the  visecni  of  the  pelvis  and  from  the  peritoneuni. 
By  its  outer  or  perineal  surface  it  forms  the  inner  boundary  of  the  ischio-rectai 
foBsa,  and  is  covered  by  a  quantity  of  fat  and  by  a  thin  layer  of  &scia  (snal  l^cia) 
continued  fipom  the  obturator  fascia.  Its  potterior  harder  is  continuous  with  tli^ 
Ooceyjxeus  niu«  l<'.  Its  unti^rinr  h>irJ>-r  is  separate*!  from  the  muscle  of  the  oppO!nt4^ 
side  hy  a  triangular  space  through  which  the  urethra,  and  in  the  female  the  vagina* 
passes  from  the  pelvis. 

Actions. — This  muscle  supports  the  lower  end  of  the  rectum  and  vsffin««  and 
also  the  bladder,  dtirinf;  the  efforts  of  expulsion.  It  elevates  and  inverts  Uie  lover 
end  of  the  rectum,  after  it  has  been  protruded  ;itid  everted  during  the  expiilaioii  ef 
the  feces.    It  is  also  a  muscle  of  forced  expiration. 

The  Goooygena  is  situated  behind  and  parallel  with  the  preceding.  It  i«  a  tri- 
angular plane  of  muscular  and  tendinous  fibres,  arising  by  its  apex  from  the  spine 
of  the  is<  liium  and  lesser  .saero-sciatic  liL'nnieut.  and  inserted  by  it.s  base  into  the 
mar<;in  of  the  coccyx  and  into  the  side  of  the  lower  piece  of  tlic  sacrum.  Tld* 
muscle  is  continuous  with  the  posterior  border  of  the  Levator  ani  and  ciufies  in  the 
back  ])art  of  the  outlet  of  the  pelvis. 
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RSLATXOifS. — ^By  its  inner  or  pelvic  mrfaet  vith  die  rectnm ;  by  its  external  mr- 
fae€  with  the  lesser  saero-eciatic  ligament ;  by  its  /MMtemr  hord/er  with  the  Py  riformis. 

Action. — The  Coccygei  muscles  misc  and  support  the  coccyx  after  it  has  bcMi 
pressed  backward  during  defecation  or  parturition. 

Posxiirin  of  fhr  Viscera  at  tht  Oufd  f  o  f  (he  Prlris. — Divide  the  central  tf'ii<lini>us  point  of  the 
perineum,  nepurute  the  rcftuiu  from  it^j  connections  by  dividing  the  tibres  of  the  Levator  ani, 
whieh  dMorad  upon  the  sides  of  the  prostate  gland,  and  draw  the  gut  backward  towurd  the 
oooQjx,  when  the  under  surface  of  the  proetate  >;luiid.  the  neck  and  baae  of  ih»  bladder,  the 
veaionle  aeminales,  and  vada  deferentia  will  be  i-xpo^ed. 

The  Prostate  Oland  i.s  placed  immediately  in  front  of  the  neck  of  the  bladder 
around  the  prostatic  portion  of  the  urethra,  its  base  being  turned  backward  and 
its  under  surfaco  toward  the  rectum.    It  is  retained  in  its  position  by  the  Levator 

prostatae  and  by  the  pubo-prostatic  ligaments,  and  is  invested  by  a  dense  fibrous 
covering  continued  from  the  j)nsterior  layer  of  the  deep  perineal  fascia.  The  long- 
est diameters  of  this  gland  ure  iu  the  autero-posterior  direction  and  transversely  at 
its  base ;  and  hence  ^e  greatest  extent  of  incision  that  can  he  made  in  it  without 
dividing  its  substance  completely  across  is  obli(juely  outward  and  backward.  This 
is  the  direction  in  which  the  incision  is  maxle  tlirf>u;:h  it  in  the  openition  of  pateral] 
lithotomy,  the  extent  of  which  should  seldom  exceed  an  inch  in  lenjith.  Ihc  rela- 
tions of  the  prostate  to  the  rectum  should  be  noticed:  by  means  of  the  finder  intro- 
duced into  toe  gut  the  surgeon  detects  enlarg«nent  or  other  disease  of  this  oi^^an ; 


Fig.  080. 


A  View  of  the  FtMltfoii  of  Um  Vlioem  at     Outiet  or  Um  Frivta. 

he  is  ena>)led  also  by  the  same  means  to  direct  the  point  of  a  catheter  when  its 
introiliK  tioii  is  attended  with  much  difficulty  either  from  injury  or  disease  of  the 
membranous  or  prostatic  portions  of  the  urethra. 

Behind  the  prostate  is  ue  posterior  surfiioe  of  the  neck  and  baae  of  the  bladder: 
a  small  triangular  portion  of  this  orjran  is  seen,  bounded  in  front  by  the  prostate 
gland,  bebiiid  l>v  the  recto-vesical  fold  of  the  peritoneum,  on  each  side  by  the  vesic- 
ulae  seininales  and  vasa  deferentia,  and  separated  from  direct  contact  with  the  rec- 
tum by  the  recto-vesical  fiiscia.    The  relation  of  this  portion  of  the  bladder  to  the 
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rectttin  is  of  extreme  interest  to  the  sargeon.   In  eases  of  retention  of  urine  tbis 

portion  of  the  organ  i;*  found  projecting  into  tlie  rectum  between  three  and  four 
iiK'lM's  from  the  margin  of  the  anus,  nn<l  may  he  oasily  pt  i forntiMl  during  life  "wrirh- 
out  injury  to  any  important  pai'ts;  this  portion  of  the  bladder  is  conseriueiitl y  fre- 
auently  selected  for  the  performance  of  the  operation  of  tapping  the  bladder.  If 
the  finger  be  intro<luced  into  the  bowel,  the  surgeon  may  in  some  cases  learn  tli« 
position  as  well  as  the  size  and  weight  of  a  calculus  in  the  bladder;  and  in  the 
o|tpnttion  for  its  remnval.  if.  as  not  unfroquently  tho  case,  it  «horild  be  lotl^t;d 
behind  an  enlarged  prostate,  it  may  be  displaced  from  its  position  by  pr^s^iiog 
npwnrd  the  base  of  the  bhMlder  from  the  rectum. 

Parts  Concerned  in  th«  Operation  of  Lithotomy. — ^The  triangular  ligamenr 
must  be  replaced  and  the  rectum  drawn  forward  so  as  to  occupy  its  normal  poeition. 


A  TnnsTeiw  Section  of  tlw  Pvlvis,  •howtng  the  pelvie  flucU  ftom  bahtnd. 


The  student  8houl<l  then  consider  the  position  of  the  various  parts  in  reference  to 

the  Intonil  nporntiuti  of  lithotomy.  This  operation  is  performed  on  the  left  side  of 
the  perineum,  it  is  most  convenient  for  the  right  hand  of  the  operator.  A  >!;iff 
having  been  introduced  into  the  bladder,  the  first  incisiou  is  commences!  midwaT 
between  the  anus  and  the  back  of  the  scrotum  (t.  c.  in  an  ordinary  adult  perineum 
about  an  inch  and  a  Imlf  in  front  of  the  anus),  a  littlr  the  left  side  of  tlu-  v.\\M, 
and  earned  obliqiu'ly  I'arkward  an^l  nntwnrd  to  mitlwav  l.otweon  tlio  nniis  ami  tuher- 
o."5ity  of  the  ischium.  The  incision  divides  the  integuiiii  iit  ami  siiju  rlicial  fjunria,  xht 
inferior  hemorrboidal  vessels  and  nerves,  and  the  superlicial  and  transverse  perio<«l 
vessels ;  if  the  forefinger  of  the  left  hand  is  thrust  upward  and  forward  into  the 
wound,  pressing  at  the  .same  time  the  rectum  inward  and  backward,  the  staff  mav 
bo  fch  in  tlic  memHranoiis  yK)rtion  of  nrrtlna.  The  finger  is  fi.V(<l  ujM'ti  the 
stalT,  and  the  structures  covering  it  are  divide<i  with  the  point  of  the  kude,  wbicl 
must  be  directe<l  alon^  the  groove  toward  the  bladder,  the  edge  of  the  knife  being 
turned  outward  and  backward,  dividing  in  its  course  the  membranous  portion  of  tlus 
iirethni  and  part  of  the  left  I  'lu-  of  the  prostate  gland  to  the  extent  of  about  an  inch. 
The  knife  is  then  withdmwu  ami  the  forofitiiror  of  tJic  left  hand  passed  along  the 
staff  into  the  bladder:  the  staH  having  been  witlidraMn  and  the  position  uf  tlic 
stone  ascertained,  the  forceps  is  introduced  over  the  finger  into  the  bUdder.  tf 
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the  stone  is  ?erj  large,  the  opposite  side  of  the  prostate  may  be  notched  before  the 
forceps  are  introduced:  finger  is  now  withdnwn,  and  tbe  blades  of  the  forceps 
opened  and  made  to  grasp  the  stone,  which  must  be  extracted  by  slow  and  cantions 

nndulatin;;  movements. 

I^artM  I>it'}(1ed  in  the  Operation. — Tlic  vnrirmf  structures  divided  in  tliis  opera- 
tion are  fxa  loUows:  The  integument,  ^upertic-iul  tWta,  inferior  hemorrhoidal  vesscla 
and  nerves,  the  postwior  fibres  of  the  Accelerator  urinse,  the  Transverens  perinsei 
muscle  and  artery  (and,  probably,  the  snperficial  i)erine«l  ▼es.sels  and  nerve),  the 
ilet'p  jierineal  fa?ctn.  tlie  anterior  fibres  of  the  Levator  ani,  part  of  the  Compre>«sor 
urethne,  the  membranous  and  prostatic  portions  of  the  urethra,  and  part  of  the 
prostate  ghind. 

J'arit  to  be  Avoided  m  the  Operation. — In  making  the  neeessurv  incisions  in  the 
perineum  tor  the  extraction  of  a  calculus  the  following  parts  should  be  avoided : 
The  priiuarv  iiioi?«inn  should  rrnt  be  made  too  near  the  middle  line,  for  fear  of 
'Wounding  the  bulb  of  the  corpus  .npongiosum  or  the  rectum;  nor  too  far  externally, 
otherwise  the  pndic  arterr  may  be  im^ieated  as  it  ascends  along  the  inner  border 
of  the  pubic  arcli.  If  the  incisions  are  carried  t  »  >  far  forward,  the  artery  of  the 
bulb  may  be  (li\  i(lrd;  if  earri'-  l  too  far  backward,  the  entire  breadth  of  the  pros- 
tate and  neck  of  ihe  bladder  luay  he  cut  through,  which  allows  the  urine  to  become 
infiltrated  behmd  the  pelvic  fascia  into  the  loose  areolar  tissue  between  the  bladder 
and  rectam,  instead  of  escaping  externally;  diffuse  inflammation  is  oonsequently 
Bet  up,  and  peritonitis,  from  the  close  proximity  of  ^e  recto-vesical  peritoneal  fold, 
in  t}  w  ("on*!e<jnence.  If,  on  the  contrary,  the  prostate  is  divifled  in  front  of  the  bn^e 
of  tlic  gland,  the  urine  makes  its  way  externally,  and  there  is  less  danger  of  iniiltra- 
tioa  taking  place. 

During  the  operation  it  is  of  great  importance  that  the  fing^  shonld  be  passed 
into  the  bladder  before  the  staff  is  remove<l ;  if  this  is  neglected  and  if  the  incision 
marie  tlirou<_di  the  pro«tate  and  nerk  of  the  bladder  is  too  small,  jrreat  difficulty  may 
be  experienced  in  introducing  the  hnger  afterward  ;  and  in  the  child,  where  the  con- 
nections of  tiie  bladder  to  the  sarronnding  parts  are  very  loose,  the  force  made  in 
the  att«npt  is  sufficient  to  displace  the  bladder  up  into  the  abdomen  out  of  the  reach 
of  the  operator.  Sueh  a  proceeding:  ha5?  not  mifreiiuently  occurred,  producing  the 
most  enibarnissing  results  and  total  failure  of  the  operation. 

It  is  necessary  to  bear  in  mind  that  the  arteries  in  the  perineum  occasionally 
take  an  abnormal  course.  Thus  the  artery  of  the  bulb,  when  it  arises,  as  some- 
times happens,  from  the  pudic  opposite  the  tuber  ischii,  is  liable  to  be  wounded  in 
the  operation  f^r  lithotomy  in  its  passajre  forward  to  the  bulb.  The  aceep?'ory  pudlc 
may  be  divided  near  the  posterior  border  of  the  prostate  gland  if  this  is  completely 
cut  across,  and  the  prostatic  veins,  especially  in  people  advanced  in  life,  are  of  large 
aise,  and  give  rise,  when  divided,  to  troublesome  hemorrhage. 

Pblvid  Fasgka. 

The  M-vic  Faaoia  (Fig.  682)  is  a  thin  membrane  which  lines  the  whole  of  the 

cavity  of  the  pelvis  and  is  continuous  with  the  tmnsversalis  and  iliac  fa.scia\  It  is 
attached  to  the  brim  of  the  yn  h  is  for  a  short  distance  at  the  side  <»f  the  cavity,  and 
to  the  inner  ^nrface  of  the  i>one  round  the  attachment  of  the  Obturator  internus. 
At  the  posterior  border  of  thi.>i  muscle  it  is  continued  backward  as  a  very  thin  mem> 
brane  in  firont  of  the  Pyriformis  muscle  and  sacral  nerves,  behind  the  branches  of 
the  internal  iliac  artery  and  vein  (which  perforate  it),  to  the  front  of  the  sacrum. 
In  front  it  follows  the  attnchnient  f>f  the  Oldiirator  internus  to  the  bone,  arches 
beneath  the  obturator  vessels,  completing  the  orifice  of  the  obturator  canal,  and  at 
the  firont  of  the  pelvis  is  attacheii  to  the  lower  part  of  the  svmphysis  pubis.  At  the 
level  of  a  line  extending  from  the  lower  part  of  the  symphysis  pnbis  to  the  spine  of 
the  ischium  is  a  thickened  whitish  band ;  this  marks  the  attachment  of  the  L(  vator 
ani  muscle  to  the  pelvic  fascia,  and  corresponds  to  its  point  of  division  into  two 
layers,  the  obturator  and  recto-vesical. 
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The  obtomtor  AmoIa  descends  and  ooTeis  the  Obtantor  internus  niiisde.  It 

is  a  direct  continuation  of  the  pelvic  fascia  below  the  whit«  line  above  mentioned, 
and  is  attached  to  the  pubio  arch  and  to  the  margin  of  the  great  sacro-aciatic  hp^ 


81d«  view  of  th«  WMn  Vbcem  of  the  Hale  Subject.  showinK  tin-  pelvic  end  Mrineal  flMete.  [CMipeit  vtt 

Fig.  639.  p.  i«i<>  J 

ment.    From  its  attachment  to  the  pubes  a  process  is  ;:ivon  off  ^hich  is  continnoo« 

with  a  similar  prncoss  from  the  opposite  side,  so  as  to  cli^c  tlie  front  pnrt  of  tlir  "in- 
let of  the  pelvis,  forming  the  posterior  layer  of  the  triangular  ligament.  This  iWu 
forms  a  canal  fur  the  pndic  vessels  and  nerve  in  their  pa^^sage  forward  to  the  i>eii- 
neum,  and  is  continuous  with  a  thin  membrane  which  covers  the  perineal  ai^»eet«( 
the  Levator  ani  muscle,  called  the  m'hio-rectal  {aiml)  fascia. 

The  recto-vesical  fascia  (risrcral  f<i>/rr  of  /A-  j>i  h  ie  fagciti)  descends  iiit<>  tli*" 
pelvis  upon  the  upper  surface  of  the  Levator  aui  mu2<cle,  and  invests  the  prufi^tate. 
bladder,  and  rectum.     From  the  inner  surface  of  the  symphysis  pubis  a  fbovt 
rounded  hand  is  continued  to  the  upper  surface  of  the  prostate  nud  iit-t  k  of  i 
bladder,  forming  the  puho-prostatie  or  anterior  true  ligaments  of  the  Idadilt  r.  Ai 
the  side  this  fascia  is  eotuieeted  to  the  side  of  the  prostate,  enclosing  this  gland  iD<l  , 
the  vcsico-prosiutic  ple.xus  of  veins,  and  is  continued  upward  on  ihe  surfac*  of  I 
bladder,  forming  the  lateral  true  ligaments  of  the  oi^gan.    Another  prolongatit*  i 
invests  the  vesiculae  oominales  and  passes  across  between  the  bladder  and  rtvtuiD.  I 
heing  continuous  with  the  sann'  fascia  of  the  opposite  side.     Another  thin  ]>r"i"n- 
gation  is  retlceted  round  the  surface  of  the  lower  end  of  the  rectum.    The  LevaW 
ani  muscle  arises  from  the  point  of  division  of  the  pelvic  fascia,  the  visceral 
of  the  &scia  descending  upon  and  being  intimately  adherent  to  the  upper  surotf 
of  the  muscle,  while  the  under  surface  of  the  muscle  is  covered  by  a  thin  lay*' 
derived  frouj  the  ohturator  fascia,  calltHl  the  isehio-recfal  or  anal  msria.    In  tlf 
female  the  vagina  perforates  the  rccto-vcsical  faj>cia  ami  receives  a  prolongaUtio 
firom  it. 
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{See  on  p.  33  «f  Gra^*  Aantmnu  (wlition  of  18H7)  the  intrmJiictory  (m|«r,  bv  \V.  W.  Kken,  M.IX, 
the  Aiaericu  editor,    Oklht  Hjfttematie  U*e  ^  the  Living  Model  «•  Tta^tmg  AMUmy.'  \ 

1.  In  clinical  teaching  we  often  have  occasion  to  point  out,  on  the  surface  of  the 
living  body,  what  mny  he  called  "medical  and  surgical  landmarks.".  Hy  ''landmarks" 
we  mean  suH'uce-uiiirk.>^,  iiucli  hb  lines,  eminences,  depressions,  which  ure  guides  to,  or 
indications  of,  deeper-seated  parts.  This  praetiee  is  not  only  most  naeful,  but  absolutely 
necessary,  hpransf  many  pvfn  advanced  studonts  of  anatomv  am  no*  fn'^y  as  they 
ought  to  be  in  their  recognition  of  parts  when  covered  by  skin.  iStudents  who  may 
be  familiar  enough  with  bones,  muscles,  blood-TSSsels,  or  viscera  in  the  dissected  snb- 
ject  are  often  sadly  at  fault  when  they  come  to  put  thb  knowledge  Into  practice  in  the 
living. 

For  instance,  ask  a  student  to  put  his  finger  on  the  exact  place  where  he  would  feel 
for  the  head  of  the  ndias,  the  coraeoid  prooees  of  the  scapula,  the  tubercle  of  the  sea* 

phoid  bono  in  the  foot;  ai<k  him  to  compress  effectually  one  of  the  niaiii  artt-rieK,  to  chalk 
the  line  of  its  course ;  to  map  on  the  chest  the  positiou  of  the  heart  and  the  several 
Tslves  at  its  base ;  to  trace  along  the  walls  of  the  cheat  the  outline  of  the  Inngs  and 
[lii  ura  ;  to  point  out  the  bnny  prominences  about  the  joints,  and  tiu  ir  relative  position  in 
the  difTcrent  motions  of  the  joints;  test  him  about  the  miifides  and  ti'tidims  which  ran 
be  seen  or  felt  as  they  stand  out  in  relief  ur  remain  in  repose ;  let  him  introduce  his 
finger  into  the  several  orifices  of  the  body  and  say  what  parts  are  accessible  to  the 
touch,— questions  .■^lu  h  as  these  even  a  good  anatomist,  tioaccaatomed  to  deal  with  the 
living  subject.  nii;j;lif  pdssiKly  Ji-id  hiinj^elf  at  a  loss  to  answer. 

2.  Object  in  View. — Our  main  object,  therefore,  is  to  induce  in  students  the  habit 
of  looking  at  the  living  body  with  anatomical  eyes,  and  with  eyes,  too,  at  their  fingers' 
end<.  The  valiu'  of  this  habit  cannot  be  too  highly  estimated.  Is  it  not  of  tlie  utmost 
ioiportanco  to  an  operating  surgeon  that  he  should  have  in  his  mind's  eye  the  various 
structures  of  the  body  as  they  lie  grouped,  connected,  and  working  together  ?  Should 
he  not  try  at  least  to  see  them  with  the  same  clearness  and  accuracy  as  if  they  were 
perfectly  tran.<«parent  ? 

Moreover,  the  habit  of  examining  the  living  body  with  "  anatomical  eyes  '  and  "  sur- 
gical fingers  "  teaches  the  eye  and  the  hand  to  act  together,  and  trains  that  dcHcste  sense 
of  touch  which  every  surgeon  should  possess. 

This  habit  is  within  ea.sy  reach  of  any  one  who  has  carefully  dissected  lor  himself 
and  learned  what  to  feci  for.  Plates  will  not  <:ive  him  this  knowledge.  Let  a  student 
examine  his  own  body  with  a  skeleton  before  him.  Better  still  that  two  should  work 
thus  together,  each  serving'  as  a  model  to  the  other. 

Teachers  of  anatomy  should  follow  the  example  of  Sir  C.  Bell,  who  was  in  the  habit 
of  introducing,  from  time  to  time,  a  powerful  muscular  fellow  to  his  class,  "  in  order  to 
show  how  much  of  the  structure  of  the  body,  suoh  as  the  articulations  and  the  muscles, 
might  be  learned  without  actual  disseetinn."' 

At  the  same  time,  it  is  only  fair  to  say  that  "  landmarks  '  cannot  always  be  defined 
with  precision.  A  considerable  latitude  must  be  allowed  for  natural  variations  in  differ^ 
ent  persons.  In  some  their  nnatomv  stands  out  beaiitifully  clear;  in  others  it  is  masked 
by  obesity.  Selecting,  therefore,  for  study  a  moderately  lean  person,  let  us  begin  with 
the  head. 

*  Some  pertinent  remarks  on  thia  wilgect  have  been  made  bv  Mr.  C.  Heath  in  a  pampLlet  On 
Anaiimiff  in  Rdaiion  to  jnytic 
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THE  HBAD. 

3.  Scalp :  its  Density. — The  great  toughness  of  the  scalp,  more  especiailjir  at  the 
1>aek  of  the  head,  is  owing  to  ita  intimate  connection  with  the  cranial  aponearoca%  the 

pralp-vf  s.^els  and  Imir-bulbs  intervening.  This  tlcnsity  of\on  obscures  the  diagnosi?  of 
tumors  on  tbe  cranium.  A  tumor  growing  upon  the  head  ma}-  be  either  above  or  below 
the  aponeurosis  of  the  scalp.  K  below,  it  will  have  a  firm  resisting  feel,  being  buuod 
down  by  the  aponeurosis.  Neverthelna,  ita  finnnesa  and  resistance  may  depeiMl  nea 
-iTii|  !v  oil  its  confinef!!.>!i«  l>eiientb  the  aponeurosis,  but  on  its  bavin^r  its  oritrin  [^from  the 
likuil  or^  within  the  ykuli.  Look  with  saspiciun,  then,  on  every  tumor  on  the  head  (bat 
will  not  readily  permit  you  to  move  it  about,  so  as  to  be  sure  of  ita  oonneetiona  prior  t» 
an  attempt  at  extirpation. 

The  !«cn!{)  nio\  OS  freely  over  the  pericranium,  to  which  it  is  Tory  loosely  connected  hj 
areolar  ti.-.suu.  When  suppuration  takes  place  in  thin  tibt>uc-,  I'ree  incisions  through  tl>« 
dense  scalp  must  be  made  to  let  the  pus  oat. 

4.  Arteries  of  Scalp. — The  .supranrhital  artery  can  he  felt  l>t  ;itiiiL'  just  :ih<iVf'  the 
supraorbital  notch,  and  traced  for  some  way  up  to  tbe  forehead ;  the  temporal  (uut«riov 
branch)  ascends  tortaonslj  about  one  inch  and  a  Quarter  behind  the  external  nu^alar 
process  of  the  fronfal  bone;  the  occipital  can  be  felt  near  the  middle  of  a  line  drava 
from  tbo  occipital  protuberance  to  tbe  mastoid  proc(>«»H ;  the  po?itcnf»r  inri.nlar,  nr>rir  tli^ 
apex  of  the  ma.stoid  process.  All  thebe  arteries  can  bo  effectually  couipre.'«3«d  aga.uii4 
the  subjacent  bone. 

5.  Skull-cap. — The  slcull-fap  is  rarely  qiiito  symmetrical.  Tliis  want  of  ^ynintetrv 
is  often  obvious,  it  may  occur  iu  men  highly  gifted,  as  in  the  celebrated  French  anat' 
omist  liichat.  As  to  shape  and  relative  dimensions,  no  two  heads  are  exactly  alike,  any 
more  than  are  two  faces.  It  ia  beside  my  present  purpose  to  go  into  the  queetiom  ii^ 
craniology.  more  than  to  .«ay  that,  although  the  cranium  does  not  rxnctly  follow  tb- 
braiu  in  all  its  eminences  and  depressions  tm  as  to  be  like  a  cast  ot  its  surface,  yet  it  cer- 
tainly indicates  the  dimensions  of  tbe  great  cerebral  masses.  The  prominence  of  the 
frontal  and  parietal  "eminences"  and  of  the  occipital  region  may  be  taken  ast  »  fQsa- 
eral  indication  of  the  development  of  the  corresponding  lobes  of  the  brain.  To  ascer- 
tain the  relative  proportions  of  these  three  regions,  let  a  thread  be  passed  from  om 
meatus  auditorius  to  the  other,  across  the  frontal,  parietal,  and  oceipilal  emineMea 
respect   <  I  v 

t^terior  Fontanelle. — At  the  junction  of  tbe  sagittal  and  the  coronal  sutur«« 
e  new-bom  child  is  the  anterior  fontanelle,  caused  by  the  as  yet  incomfilete  o«dfi<i»> 
tion  of  tbe  frontal  and  the  parietal  bones.  It  closes  at  about  twelve  to  eigbttren  atunths 
of  age.  Its  condition,  ns  to  whether  it  is  a  hollow  or  a  hill,  is  important,  for  it  "fhow^ 
the  wasting  of  the  fluids  of  the  body,  as  in  the  suujmer  diarrbueas  of  childrcD,  nr  tb«: 
redundancy  of  fluid  within  the  skull,  as  in  hydrocephalus.  The  pulse  of  a  alecpin^ 
child  can  often  be  counted  at  the  fontanelle  by  the  eye  alone.  In  tbe  adult  tbe  Lrrym't 
or  point  of  junction  of  the  sagittal  and  coronal  sutures,  is  situated,  as  I  bavo  determiofd 
on  185  skulls,  .37:')  of  an  inch  in  front  of  tbe  line  joining  the  two  external  auditory 
meatuses.    In  16  of  these  skulls  it  was  on  the  line,  and  in  7  behind  it.! 

Frontal  Sinuses. — The  frontal  sinuses  formed  by  the  separation  of  the  two  table* 
of  the  skull  vary  much  iu  size  in  different  penntus  and  at  different  periods  of  life.  That 
fact  has  an  important  hearing  on  wounds  in  the  forehead  and  on  trephining  is  this  sit«a> 
tion.  These  "bumps"  do  not  exist  in  children,  because  tlie  tables  of  the  skull  d<>  net 
begin  to  «cparat<'  before  puberty.  From  an  examination  of  many  skulls  in  the  II no- 
teriau  Mubcuui.  1  tind  that  tbe  absence  of  the  •'  bumpr*,"  even  in  middle  age,  doe'*  tu4 
necessarily  imply  the  absence  of  tbe  sinuses,  since  they  may  be  formed  by  a  retroceMna 
of  thi  inner  w.ill  of  the  .skull.  In  <iM  pcr-^ons,  a<  a  rule,  when  the  sin u^^es  enlarge  it  i* 
by  the  encroachment  of  the  inner  table  on  the  brain-case.  The  inner  wall  of  the  a^uU 
here  follows  the  shrinking  brain.  It  is  therefore  important  to  bear  in  mind  tbat  an  adalK, 
and  more  especially  an  elderly  person,  may  have  a  large  frontal  sinus  widkout  any  exter- 
nal indication  r.f  it. 

Neither  does  a  very  prominent  bump  necessarily  imply  the  exisiem-e  of  a  large  udua, 
or  indeed  of  even  a  small  one.  The  bump  "  may  be  a  mere  heaping  up  of  bone,  a 
de^r.iihiti'  I     I    in  .some  .\u.stralian  skullf*. 

Maetoid  Process. — The  mastoid  process,  which  can  be  felt  behind  tbe  ear.  n>o- 
tains  air-cells,  to  which  the  above  observations  may  also  be  applied.  ["  Mastoid  dt»ea4e." 
or  suppuration  in  these  cells,  which,  like  the  frontal  sinuaes,  are  lined  by  miieotu  mtah 
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bmne^  etnaes  pain,  tendcnveas,  and  awelHng  over  the  proeeas,  and  almoat  alwaya  demands 
early  trephinini:  t«»  evacu:UL'  tlu-  pus.] 

Occipital  Protuberance. — Tne  occipital  protuberance  and  tho  superior  curved 
line  cau  be  distinctly  felt  at  the  back  of  the  head.  The  protuberance  ia  always  the 
thickest  part  of  the  skull-cap,  and  more  prominent  in  sume  than  in  others. 

The  posterior  inferior  angle  of  the  parietal  bone,  'jrnnvfd  by  the  lateral 
sinus,  ia  on  a  level  with  the  zygoma,  and  a  trifle  zuore  than  one  inch  behind  the  front 
border  of  the  mastoid  process. 

Lines  of  Cerebral  Sinuses. — A  line  drawn  over  the  head  fVoni  the  root  of  the 
nose  to  thp  occipital  protuberance  corresponds  with  the  superior  longitudinal  sinu>«  (^As 
the  left  hemisphere  is  the  larger  of  the  two,  the  oiuus  lies  mostly  lo  the  right  of  the 
middle  line,  the  right  border  of  the  sinus  being  indicated  by  a  line  at  the  extremity  of 
the  dentations  of  the  sagittal  stitnrc]  Another  lino  drawn  from  the  occIi>i(al  jtrDfubLT- 
ancc  to  the  front  border  of  the  mastoid  process  corresponds  with  a  part  of  the  lateral 
sinus. 

Middle  Meninflreal  Artery. — ^The  trunk  of  the  middle  meningeal  artery  runs 
along  the  front  lower  comer  of  the  parietal  bono,  about  one  inch  anti  a  half  behind  and 
half  «Q  inch  above  the  external  angular  process  of  the  frontal  [ox  one  inch  aud  a  half 
above  the  tygoma :  this  is  a  more  de6nite  measuring-point  vertieally]. 

A  straight  line  Jr.iwn  from  the  frunt  of  one  mastoid  process  to  the  other  would  pass 
throuL'li  the  iniii  Ue  of  the  condyles  of  the  occiput,  showing  how  nearly  the  skull  is 
balanced  ou  tlie  lop  of  tlie  spiiie  in  the  erect  posture. 

6.  Thickness  of  Skull-cap. — ^The  average  thiekness  of  the  cap  of  an  adult  skull 
is  about  \  '  i"  :tn  inch.  The  thiekest  ]i:'.rt  i^-,  at  the  occipital  protuberntice.  where  it  is 
often  \  of  an  inch  or  more,  even  in  an  otherwise  thin  skuil.  The  thinnest  part  is  at  the 
temple,  where  it  m«y  be  almost  as  thin  as  parchment.  Every  one  in  the  habit  of  making 
post-mortem  examinations  knows  how  uiueh  tli  I  ill-cap  differs  in  thiclLneaa  in  different 
persons  and  in  different  parts  of  same  skull.  In  old  persons  it  is  often  in  some  ]>art.s  not 
thicker  than  a  Hhilling,  owing  to  absorption  of  the  diploe.  Another  point  of  interest  is 
that  the  inner  plane  of  the  cap  ia  not  always  parallel  with  the  enter.  Hence,  in  apply- 
iiit:  the  trephine  this  is  t  it  abirlrule:  Think  that  you  are  operating  on  the  thinnest 
skull  ever  seen,  and  thinuer  in  one  half  of  the  circie  than  the  other.  " 

7.  Levels  of  the  Brain. — The  level  of  the  anterior  lobes  in  front  correspond.s  with 
a  straight  line  drawn  across  the  forehead  just  above  the  eyebrows.  The  lower  level  of 
the  anterior  and  Ttii  bile  lobes  of  the  cerebrum  corresponds  with  h  line  drawn  from  the 
external  anguisr  process  of  the  frontal  bone  to  the  upper  part  of  the  meatus  auditorius. 
Another  line  drawn  fh>m  the  meatus  to  the  oedpital  protnberanRe  corresponds  with  the 
lower  level  of  the  posterior  lobe.  The  lower  level  of  the  cerebelUiTn  cannot  be  defined 
by  externnl  exaniination.  It  depends  upon  the  extent  to  which  the  occipital  fossm  bulge 
into  the  nape  of  the  neck ,  aud  this  bulge  varies  in  different  skulls. 

SBar.— 'The  axis  of  the  auditory  canal  is  not  directly  transverse,  hut  inward  and  for* 
,  toward  the  opposite  temple — a  fact  of  importance  in  the  use  of  in.-itruinenti  or  of 
injections  into  the  ear.  The  canal  .should  always  be  inspected  with  care  for  abscesses, 
foreign  bodies,  or  impacted  wax,  and,  in  cases  of  possible  fracture  at  the  base  of  the 
skull,  for  the  escape  of  cerebro-spinal  fluid.  About  one  inch  from  the  external  meatus 
the  canal  is  closed  by  the  nu  ii)/>i  uii>t  tipnpnvi.  Thi^  can  be  5>een  be«t  through  a  speculum 
by  roflected  light  from  a  hand  or  forehead  mirror,  but  not  uncommonly  it  can  be  seen 
without  the  speculum.  To  examine  the  auditory  eanal  or  the  membrana  tympani  the 
auricle  must  l>e  pullrd  L'entlv,  Imt  decidedly,  uyiward  and  backward.] 

^Cerebral  Ltooalization  and  Topography. — (iSee  Gray's  Anatomy^  p.  681).j 


THB  FACB. 

8.  The  approaches  to  the  orgians  of  the  senses,  their  ever-varying  cxpreerion,  their 

numerous  muscles,  and  their  rich  profusion  of  vessels  and  nerves,  give  the  face  great 
anatomical  importance,  which  has  a  mo«t  valuable  lienring,  not  only  on  the  practiee  of 
surgery,  but  on  the  physioirnomy  of  health  aud  in  the  diagnosis  of  disease. 

Foramina  for  Bram  h(  s  of  Fifth  Nerve. — As  a  surgeon  may  be  called  npon 
to  divide  any  one  of  the  threi>  chief  lirandies  of  the  fifth  nerve  upon  the  face,  lie  looks 
with  mterest  to  the  precise  situations  where  they  leave  their  bony  foramina  with  their 
corresponding  arteries.    The  supraorbital  notch  or  foramen  can  be  felt  shout  the  juno* 


Digitized  by  Google 


1028 


LANDMARKS. 


tion  of  ihe  inner  wttli  tbe  raiddle  third  of  tbe  supraorbital  margin.    From  this  pmm  i 

perpendicular  line  drawn  with  a  slight  inclination  outward,  so  as  to  cross  the  init- rvsj 
Detui  t-n  the  two  bicuspid  teeth  in  both  jaws,  passes  over  the  infranrbital  3»<i  th«'  n!*-»na] 
foramina.  The  direction  of  these  two  lower  foramina  looks  toward  the  angle  ot'  the  dh^*- 
[The  canal  in  the  lower  jaw  for  the  inferior  dental  nerve,  it  maat  be  remembered,  in  prr 
eons  who  have  lost  the  alveolar  prneefts  by  absorptinii.  lies  liy  so  nmrh  nearer  llio  ui'p-- 
margin  of  tbe  jaw.  A  trephine  must,  therefore,  in  such  persons  be  applied  well  mintyt 
the  middle  of  the  bone,  or  the  canal  may  be  missed  entirely.] 

10.  Pulley  fbr  Superior  Oblique  Muscle. — By  pressing  the  thumb  l>r>noath  the 
internal  antritlar  proces><  of  the  frontal  bone  the  cartilaginous  pulley  for  the  ten«ioii  «»f  thf 
Superior  ublicjue  muscle  can  be  distinctly  felt.  We  should  be  careful  not  to  lutertVr? 
with  this  pulley  in  any  operation  aboat  the  orbit. 

11.  Lower  Jaw. — Tho  workirc^'  of  the  coikIvIo  of  the  jaw  vertically  and  from  «i<ir 
to  side  can  be  distinctly  felt  [and  seen]  in  tront  of  the  ear.  When  the  mouth  is  opent-j 
wide  the  condyle  advanoes  out  of  tbe  gU  itniil  cavity  on  to  the  eminentia  aniculari*.  H'i 
returns  into  its  socket  when  tbe  mouth  is  slmt.  The  muscle  which  causes  this  adraoty 
is  the  KxTi-n:  il  pterygnid.  and  it  given  the  jaw  a  greater  freeilom  of  griri'ling'  nif  r;  >Ti. 

The  postciiur  margin  of  the  ramus  of  the  lower  jaw  corresponds  with  a  lane  dmvs 
from  the  condyle  to  the  angle.  In  opening  abseesses  in  the  parotid  region  tbe  knif«. 
should  not  be  introduced  behind  this  line,  for  fear  of  wounding'  tlie  external  eafsitid 
artery.  Punctures  to  any  depth  may  be  safely  made  in  frnnt  of  it  Thov  ni>^  ..f^*  >j 
neces.sary  where  intlaiuuiation  of  the  parotid  gland  ensues  after  eruptive  fevers,  and  rur»- 
on  to  suppuration.  The  swelling,  tension,  and  pain  are  most  distre.<(8ing.  Owinf?  to  th« 
fibrou^  frainewiirk  of  the  t;laii<l  thn  matter  is  not  eircumsrribod,  hut  (liffu^eil.  One  pui»<  - 
tare  is  not  enough.  Three  or  more  may  be  ru<juisite.  Tbe  blade  of  the  koife  should  \< 
held  horisontally,  so  as  to  be  less  likely  to  injure  the  branches  of  the  faci.tl  nervr 
[These  incisions  are  bi>tter  msde  in  the  direction  of  radii  firom  a  point  junt  holr.w  rh* 
ear  ]  We  are  not  to  he  di^^appoititrd  if  no  matter  flows.  The  punctures  giv^  relief,  and 
matter  will  probably  exude  the  next  day. 

rZyffoma. — In  firont  of  tbe  ear  lies  the  sygoma,  one  of  the  most  marked  and  import- 
ant l.nnlmarks  to  the  toueli.  and  in  lean  persons  to  the  eye. 

Seventh  Nerve. — This  nerve,  after  emerging  from  the  styio-mastoid  foramrn. 
passes  into  the  parotid  gland  and  is  distributed  to  the  facial  muscles,  it^  bmoclM^ 
running  toward  the  temple,  the  eye,  the  cheek,  and  the  jaw.  It  can  alwaysi  rvadilr 
Kf  galvanized  in  faeinl  palsy,  etc.  by  placing  one  pole  below  the  lobuie  of  tiie  ear  jwi 
the  other  at  the  desired  points  of  the  face.j 

12.  Parotid  Duct. — A  line  drawn  fVom  the  bottom  of  the  lobe  of  the  car  lo 
way  between  the  nose  and  the  mouth  gives  the  course  of  the  parotid  duet-.    Opposite  the 
second  upper  molar  the  dnct  npons  by  a  papilla  into  the  niotith  [which  can  bo  Tt^sJIN 
seenj.    The  branch  of  tiie  facial  nerve  which  suppiiea  the  Buccinator  runs  with  lW 
duct. 

V^  Temporal  and  Facial  Arteries. — The  pnlsatinn  i.f  the  trunk  nf  the  tm- 
poral  artery  can  be  felt  between  the  rout  of  the  zygoma  and  the  ear.    This  should  U- 
well  known  to  and  used  by  chloroformists.   It  is  also  a  convenient  pulite  to  fe«d  in  & 
jjloeping  patient.    The  facial  artery  ean  be  distinctly  felt  as  it  passes  over  tbe  VmIv 
the  jaw  at  tbe  antori^r  edge  of  the  Mas<:pt<>r;  again  near  tbe  corner  of  the  tnouth  cKw 
to  the  mucous  membrane  \  and  lastly  by  the  side  of  tbe  ala  nasi  up  to  the  ii)0«-r  Miie  of 
the  tendo  oculi.    By  holding  the  lips  between  the  finger  and  thumb  the  coronary  arterie» 
are  fi'lt  under  the  mucous  membrane  [iiud  can  be  compressed  here  either  by  the  ^nfin 
and  thumb  or  by  a  spring  clip  in  hare-Hp  and  other  similar  operations].    Tbe  facial  tt'It 
does  not  accompany  the  tortuous  artery,  but  runs  a  straight  course  from  tbe  inner  and* 
of  the  eye  to  the  front  border  of  the  Ma-sseter,  just  behind  the  artery. 

14.  Eyelids  and  Eyes. — The  opetiiu!,'  hetwren  tho  eyelids  vari-  *  in  >iie  in  dttfi'-r 
ent  persons;  hence  more  of  the  eyeball  is  seen  in  some  than  in  other.*,  and  tbe  «y» 
appears  larger.  Although  human  eyes  do  vary  a  little  in  sise.  yet  (he  aetnal  diflemNv 
is  by  no  means  so  great  as  is  generally  suppo.sed.  The  size  of  the  fissure  has  mack  M 
do  with  the  «ppar«nit  si^e  of  the  eye  Tfintraet  the  narrow  fissure  of  the  ('hin*"!«e  itj<* 
Mongolian  races  and  the  apparent  smaliness  of  their  eyes  with  those  of  Kumpcanfi.  A* 
a  rule,  the  external  angle  of  the  lid  is  higher  than  the  internal.  When  nut  exagiteiuc*^ 
it  i.Mves  the  faec  an  areh  atiil  pleasing  expression. 

Evert  tbe  lids  to  see  the  Meibomian  glands  j  observe  their  perpendicular  arrang*n«er.' 
in  the  substance  of  tbe  tarsal  cartilages.    [Bversion  of  the  upper  lid  is  best  doae  vbtW 


Digitized  by  Google 


THE  FACE. 


1029 


the  patient  in  lookin;;  down,  by  placing  a  pencil  un  the  lid,  next  seising  the  eyelashes, 
and  then  pushing  the  pencil  gently  downwanl,  while  by  tho  laahen  the  free  border  of  the 

is  lifted  over  i(.  In  pasp  of  a  suspected  fi>ri'ii:;n  boily.  if  it  hv  not  found  on  tlic  lid.  it 
inujit  be  rciueuberud  that  it  ina^  easily  be  in  the  cornea  auU  have  been  overlooked  on 
the  dark  iria  or  paptl  as  a  background.   Ohlique  light  will  best  rar«il  it  if  there.] 

The  free  borders  of  the  lids  are  not  bevelled,  as  described  by  J.  L.  Petit  and  most 
anatuniists,  "so  as  to  form  with  the  globe  of  the  flo^d  eye  a  triangular  cannl  fru-  the 
flow  of  the  tears."  On  the  contrary,  it  is  easily  seen  that  the  lid-inargins,  when  closed, 
come  into  acennite  eootaet.  The  plane  ie  not  esaetly  horiaontal,  but  slightly  inelined 
upward. 

Every  time  the  eye  is  shut  the  ball  turns  upward  and  inward,  so  that  the  cornea 
is  completely  covered  by  the  upper  lid.  This  may  be  well  seen  by  raising  the  lid 
of  :i  aleepittg  infant;  also  in  cases  of  low  fever  when  the  lid  is  not  completely  closed. 
The  uptnrniriir  of  the  eye  obviously  clears  the  cornen  and  protects  it  from  the  light. 

A  careful  examination  of  the  motion  of  the  lower  lid  iu  the  act  of  shutting  the  eye 
proves  that  it  is  a  double  motion.  The  lid  is  not  only  slightly  raised,  but  drawn  inward 
about  ^  of  an  inch.  This  second  moTement  sweeps  any  particles  of  dutt  as  well  as 
moisture  toward  tl<»'  inner  canthus. 

15.  Pancta  Lachrymalia. — The  puncta  lachrymalia  arc  distinctly  visible  [a.«t  two 
little  blaek  dots]  at  the  inner  angles  of  the  lids.  The  lower  punctom  is  larfrer  and  a 
little  niitre  exterruil  than  the  u{>per,  so  that  they  are  not  exactly  opposite.  The  dirccf  iuTi, 
too,  of  the  puncta  deserves  notice.  Their  open  mouths  look  a  little  backward,  ready  to 
imbibe  the  tears.  When  their  proper  bearing  is  lost,  as  in  facial  paraly.>iis  or  by  a  cica- 
trix oear  the  lid,  the  tears  overflow  the  check.  The  length  of  tlie  hiehr3mial  canals  is 
from  three  to  four  lines.  The  !  wer  is  a.  little  shorter  and  wider  than  the  upper.  \s 
each  makes  a  little  angle  ui  its  course  about  a  line  from  its  orifice,  the  lid  should  be 
drawn  outward  to  straighten  the  eanal  when  we  introduce  a  probe. 

1(3.  Lachrymal  Sac. — To  find  the  lachrymal  sac,  draw  outward  the  eyelids  to 
tighten  the  tendo  oculi.  which  crosses  the  sac  a  little  above  its  middle.  A  knife  intro- 
duced just  below  the  tendon  close  to  the  edge  of  the  orbit  would  enter  the  sac.  The 
angular  artery  and  vein  would  be  on  the  inner  side  of  the  incision.  A  probe  directed  in 
a  line  with  the  inner  i'di,'e  of  the  orbit — /'.  p.  downward,  outward,  and  backward — ^WOuld 
pass  down  the  nasal  duct  and  appear  in  the  inferior  meatus  of  the  nose. 

The  tendo  oculi  serves  many  purposes  besides  giving  attachment  to  the  cartilages  and 
muscles  of  the  lids.  One  purpose  is  said  to  be  to  pump  the  tears  into  the  lachrymal  sac. 
Place  a  finsfer  on  the  tendon  and  feel  that  it  tightens  every  time  the  lids  are  olo-sed.  The 
tendon,  being  intimately  connected  to  the  sac,  draws,  as  it  tightens,  the  sac-wall  outward 
and  forward,  and  in  this  way  it  may  pump  along  the  lachrymal  canals  any  ilnid  collected 
at  the  anirlc  of  the  eye.    [This  is  by  the  action  of  the  Tensor  tarsi  (Horner's)  muscle.^ 

17.  Nasal  Duct. — The  nasal  duct  is  from  six  to  eight  lines  long,  and  narrowest  m 
the  middle  of  ita  course.  Its  termination  in  the  inferior  meatus  lies  under  the  inferior 
spongy  bone,  about  a  quarter  of  an  inch  behind  tlie  bony  edge  of  the  no.stril.  The 
appearanee  of  tlie  orifice  in  the  dry  bone  conveys  no  idea  of  its  si/e  and  shape  in  lif(»,  for 
it  is  diminished  by  a  valve-like  fold  of  mucous  membrane,  so  that  it  becomes  in  most 
cases  a  mere  slit,  not  exceeding  a  line  in  diameter. 

The  facility  with  which  instruments  can  be  introduced  into  the  nasal  opening  of  the 
duct  depends  upon  its  position  as  well  as  its  size.  This  position  varies  in  different 
instances.  Sometimes  it  opens  directly  into  the  roof  of  the  inferior  meatus,  in  which 
cane  the  hole  is  large  and  round,  so  that  team  readily  run  into  the  nose.  In  other 
insUince.s  the  opi.-niiiL;  is  situated  on  the  outer  wall  of  the  meatus,  and  is  then  alwav.^ 
such  a  narrow  fissure  as  to  be  hardly  discernible.  The  practical  conclusion,  then,  is,  that 
a  probe  can  be  easily  introduced  when  the  opening  is  in  the  roof  of  the  meatus,  but  not 
without  difficulty  and  laceration  of  the  mucous  membrane  when  on  the  outer  wall.  This 
difficulty,  indeed,  niay  1>i-  increased  by  the  narrowness  of  the  meatus^  arising  from  an 
unusual  curvature  of  the  spongy  bone. 

18.  NoBe  and  Kaeal  OaTitles.-^The  line  where  the  cartilages  of  the  nose  are 
attached  to  the  nasal  and  superior  maxillary  bones  can  be  traced  with  precision.  The 
close  connection  of  the  skin  to  the  cartilages  admits  of  no  stretching ;  hence  the  acute 
pain  felt  in  erysipelas  and  boils  on  the  nose.  The  external  aperture  of  the  nose  is  always 
placed  a  little  lower  than  the  floor  of  the  nostril,  so  that  the  nose  must  be  pulled  up 
before  we  can  inspct  its  ravitie-. 

Looking  into  the  nostrils,  we  fiud  that  the  left  is,  in  the  majority  of  cases,  narrower 
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than  the  right,  owing  to  an  inclination  of  the  septum  toward  the  left.    A  eomnatncMHr* 

sometinu's  exists  between  them  through  a  hole  in  the  septum,  as  in  the  case  of  the  orlf- 
brated  anatomist  Hildcbrandt.  By  Htrotchin;:  open  the  anterior  narrs  we  can  pet  a  Thik 
of  the  end  of  the  inferior  spongy  bone.  The  middle  wpongy  buuc  van  not  be  seco :  «- 
attachment  to  the  ethmoid  is  high  up,  nearly  opposite  the  tendo  oculi.  [With  the  bcaai 
thrown  well  back  this  middle  turbinatrd  hone  can  he  seen.  It  is  importatit  not  to  in  - 
take these  spongy  bones  for  polypi.]  The  cavities  are  so  much  narrowed  trani»rerfi«>hr  hy 
the  spongy  bones  that  In  the  extraetion  of  polypi  it  is  better  to  dilate  the  b1ad««  of  tlii 
forcep.<  perpendicularly  and  near  the  septum. 

[Lips.^ — Thp  polor  of  the  vermilion  border  the  doctor  oucht  nlwav?.  and  revert  nno^c- 
j^ciou.nly,  to  notice  as  a  tneans  of  judging  of  the  condition  of  the  circulation  and  U«r 
character  of  the  blood.] 

19.  Mouth. — What  can  be  seen  and  felt  tlirouL'h  the  mouth?  The  upper  fiurfar* 
of  the  tongue,  "  fiwnihim  jrrivuiruvi  viantui,"  is  a  study  in  it.self.  We  notice  on  it*  undr-r 
surface  a  median  furrow,  on  each  side  of  which  stands  out  the  ranine  vein,  lying  upur 
the  prominent  fibres  of  the  lingualis.  In  the  middle  line  of  the  floor  of  the  mouth  i«  tbr 
frajnum  lintrim\  with  the  orifice  i.f  the  duct  of  the  submaxillary  gland  on  each  >i.I»-  nf 
The  gland  itself  can  be  detected  immediately  beneath  the  mucous  membrane  by  tt^cli**^ 
farther  back  near  the  angle  of  the  jaw,  at  the  same  time  pressing  the  gland  upwAvd  fma 
below. 

'i'lie  long  ridge  of  maoous  membrane  on  each  side  of  the  floor  contains  the  i»abUiig«al 

glands. 

We  can  feel  the  attachment  of  the  Gento>hyo^lo88i  behind  the  symphysia  of  tlie  jaw 

The  division  of  tliis  attachmpnt  would  enable  a  surgeon  to  draw  tho  tongue  mori>  fnrrU 
out  of  the  mouth  ia  any  attempt  to  remove  carcinoma  extending  far  back  into  it* 
root. 

Tlierc  is  L'rcat  difference  In  the  shape  of  the  hard  palate  :  this  diflferenoe  depends  ufcf 
the  dt  jitli  of  the  alveolar  processes.    In  some  it  forms  a  broad  arch:  in  others  It  I.  m' 
row  and  rises  almost  to  a  point  like  a  Gothic  arch,  and  materially  impairs  the  tnue  ut  tl.: 
voice.    [The  line  of  junction  of  the  hard  and  soft  palates  is  perceptible  to  the  eye  by  t 
difference  in  color  of  the  two  surfaces,  and  also  to  the  touch.] 

[Teeth, — In  young  children  the  question  of  the  impending  eruption  of  any  tf»»»ik 
should  always  be  settlfd  by  inspection  and  touch.  The  secondary  incisor  teeth  should  t* 
examined  if  any  po.ssibility  of  syphilis  exist.  Before  giving  any  anseathetio  art«6dai 
teeth  should  invariably  bo  removed.] 

Throat. — To  examine  the  throat  well,  the  nose  should  be  held  so  as  to  cowpd 
breathing  through  the  month.  Thus  the  soft  palate  will  be  raised,  the  palatine  arcbr*' 
widened,  and  the  tonsils  and  the  back  of  the  pharynx  fairly  exposed.  Frcs«^ing  tko 
tongue  downward,  provided  it  be  done  very  gently,  is  al'*o  of  advaiifa<_'c  Rn.lo  trru 
meut  the  tongue  at  once  resists.  The  forefinger  can  be  passed  into  tht  ibruat,  boyuua 
the  epiglottis,  as  low  as  the  bottom  of  the  cricoid  cartilage,  and  thus  search  the  pharrax 
down  to  the  top  of  the  oesophagus  and  the  hyoid  spu  r  (t n  eai  li  sidt  ).  wln  re  f  .r.  i,r 
bodies  are  so  apt  to  lodge.  [A  forefinger  of  ordinary  length  can  scarcely  reach  beyond  itu 
epiglottis.]  The  greater  comn  of  the  hyoid  bone  can  be  felt  as  a  distinct  proiertiow  vt 
either  side.  In  introducing  n  tub*-  into  the  <BSophagus  the  finger  should  keep  the  in>trs« 
ment  well  against  the  b:iek  of  the  pharynx,  so  as  to  prevent  its  slipping  into  the  Urrns 

Pass  the  finger  between  the  teeth  and  the  cheek  and  feel  the  anterior  border  v(  ikt 
eoronoid  process  of  the  jaw.  On  the  inner  side  of  this  process,  between  it  and  the 
tuberosity  of  the  upper  jaw,  is  a  recess  where  a  deeply-seated  tempornl  abscos  nut^bt 
bvirst  or  might  be  opened.  Behind  the  last  molar  on  the  inner  side  of  the  upper  jaw  •»< 
can  distinctly  feel  the  hamubir  process  of  the  sphenoid  l>one ;  also  the  lower  part  <if 

I Pterygoid  fossa  and  the  internal  pterygoid  plate.    B(>hind  and  on  the  outer  >id(>  of  iW 
ast  molar  ran  br>  fett  part  of  the  baok  of  the  antrum  and  of  the  lower  part  of  th*  exter- 
nal pterygoid  plate. 

On  the  roof  of  the  mouth  we  can  feel  the  pulsation  of  the  posterior  palatine  artc*y 

Hemorrhage  from  this  ves.sel  can  be  arrested  by  plugging  the  orifice  of  the  canal.  vKieft 
lies  (not  far  from  tbr  siirf'ai  r  i  on  the  inner  side  of  the  last  molar,  about  one-third  of  aa 
inch  in  front  of  the  hainular  process 

When  the  month  is  wide  open  the  pterygo-maxillary  ligament  forma  a  proniaeai 
fold  roadily  .seen  and  fdt  beneath  the  mucous  membrane  behind  the  last  molar  teetb  A 
little  below  the  attachment  of  this  ligament  to  the  lower  jaw  we  can  easily  feel  tbe  cu*- 
tatoiy  nerve,  aa  it  runs  close  to  the  bone  below  the  last  molar  tooth.    The  exact  jkmili^ 
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of  the  nerve  can  be  aM:eruiiieii  ui  uuc'is  own  person  by  tbe  «cut«  pain  on  pressure.  A 
diviaton  of  th«  nerve,  easily  effected  bj  •  small  incision,  gives  uaeb  teraponrj  relief  in 
mtirii  of  advanced  carcinoma  of  the  tongue. 

Tr>  feed  a  patient  in  spa-^modic  closure  of  the  jaw  it  is  well  to  know  that  there  is 
behind  the  last  molar  teeth  a  space  sufficient  for  the  passage  of  a  small  tube  into  the 
moutb. 

Antrum. — Lift  up  tlu-  uppor  Hp  and  examine  the  front  wall  of  tlM*  antrum.  The 
proper  place  in  which  to  tap  it  above  the  second  biouapid  tooth,  about  one  inch  above 
the  maigin  of  (be  gum.    [Percussion  of  tbe  antrum  will  often  give  valuable  informatioii,] 

20.  Ptootorior  Narea. — A  surgeon's  linger  should  be  familiar  with  the  feel  of  tbe 
posterior  nares  afid  of  all  that  is  within  reach  behind  the  soft  palate.  This  is  important 
in  relation  to  the  attachment  of  polypi,  to  plugging  the  nostrils,  and  to  the  proper  size 
of  tbe  plug.  In  tbe  examination  of  this  part  of  tbe  back  of  the  tbroat  it  is  necessary 
to  throw  the  head  Will  liark.  be(au,''0  in  this  position  m-arly  all  the  pharynx  in  front  of 
tbe  basilar  procexs  cornea  down  below  tbe  level  of  the  hard  palate,  and  can  be  seen  as 
well  as  felt.  But  wben  tbe  skull  is  borisontal— i.  e.  at  a  right  angle  witb  the  spine — the 
hard  palate  is  on  a  level  with  the  margin  of  tbe  foramen  magnum,  and  the  psjta  eover^ 

ing  the  basilar  process  are  coneraled  from  view. 

The  head  then  being  well  back,  introduce  the  forefinger  behind  the  soiX  palate  and 
turn  it  np  toward  tbe  base  of  the  skull.  You  feel  the  strong  grip  of  the  superior  con- 
strictor. Hooking  the  finger  well  forward,  you  can  feel  the  contour  of  the  posterior 
narc.  Their  size  depends  upon  the  anterior,  but  rarely  exceeds  a  small  inch  in  the  ver- 
tical ilianieter  and  a  huiuli  half-iiteh  in  the  transverse.  The  plug  for  the  post^jrior  nares 
should  not  be  larger  than  thu.  Their  plane  is  not  perpendicular,  but  slopes  a  little  for- 
ward Yoti  ean  f.  t  !  the  septtun  formed  by  tbe  Tomer,  and  also  the  posterior  end  of  the 
inferior  spongy  bone  iu  each  nostril. 

21.  Tonnls.— Before  taking  leave  of  the  throat  look  well  at  the  position  of  tbe 
tonsils  between  the  anterior  and  posterior  half-arches  of  the  palate.  lo  a  healthy  state 
they  should  not  projert  hevonrl  the  l.  vol  of  these  arches.  In  all  operations  upon  the 
tonsils  we  should  remember  the  close  proximity  of  the  external  carotid  artery  to  their 
outer  side.  Nothing  intervenes  but  the  pharyngeal  aponeurosis  and  the  superior  con> 
strietor  of  the  pliarvnx.  Henoe  the  rule  in  operating  on  the  tonaOs,  always  to  keq>  the 
point  of  the  knife  inward. 

In  troublesooie  hemorrhage  from  the  tonsils  after  an  incision  or  removal,  it  is  well  to 
know  that  they  are  accessible  to  pressure,  if  neoessary^  by  means  of  a  padded  s^ek  or 
even  a  finger. 

22.  Features. — A  word  or  two  on  the  lines  of  the  face  aij  iitdieative  of  expression. 
Every  one  pays  uneonsdous  homage  to  the  study  of  physiognomy  when,  scanning  tbe 
fbatures  of  a  .stranger,  he  draws  conclusions  concerning  his  intelligence,  disposition,  and 
character.  Without  diHcussing  how  inneh  physiognomy  is  really  worth,  there  can  be  no 
doubt  that  it  iii  u  luiistake  to  place  it  iu  the  same  category  as  phrenology,  since  the  latter 
lacks  that  sound  base  of  physiology  which  no  one  can  deny  to  tbe  former. 

A  person  fond  of  <ifis<TviiiLc  eannot  fail  to  have  arrived  at  the  eonclusioii  that  a  man's 
daily  calling  moulds  his  features.  Place  a  soldier,  a  sailor,  a  compositor,  and  a  clergy- 
man side  b^  side,  and  who  will  not  immediately  detect  a  marked  difference  in  tbmr 
physiognomies  ? 

The  muscles  of  the  features  arc  generally  described  as  arising  from  the  bony  fabric 
of  the  lace,  and  a.s  inserted  into  the  nose,  the  corners  of  the  mouth,  and  the  lips.  But 
this  description  gives  a  very  inadequate  idea  of  their  true  insertion.  They  drq>  fibres 
into  the  skin  all  along  their  course,  so  that  there  is  hardly  w  jinint  of  the  f^iee  which  has 
not  its  little  fibre  to  move  it.  The  habitual  recurrence  of  good  or  evil  thoughts,  the 
indulgence  in  particular  modes  of  life,  call  into  play  corresponding  sets  of  muscles, 
which,  by  produeing  folds  and  wrinkles,  give  a  permanent  cast  to  the  features  and  speak 
a  language  which  all  can  understand,  and  which  rarely  misleads.  Schiller  puts  x\\'\>  well 
when  ho  says  that it  iii  an  admirable  proof  of  Infinite  Wisdom  that  what  is  noble  and 
benevolent  beaotifies  the  human  countenance;  what  is  base  and  hateful  imprints  upon  it 
a  revolting  expression/* 

THE  NECK. 

JSkin.— Tn  no  part  of  the  body  ean  the  differini.'  thieknes's  of  the  skin  he  more 
ity  perceived  than  by  pinching  up  a  fold  at  the  front,  side,  and  back  of  the  neck.J 
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23.  Subontaneous  VelnB. — Notice  first  the  direction  of  the  sobetitaDeoiis 

The  chtof  subcutancruis  vein  is  tlic  external  juiriil^tr  Its  course  ('(•rrc»j'ond?i  with  ^ 
Hoe  drawn  frum  the  angle  of  the  jaw  to  the  middle  of  the  clavicle,  wher^  it  juiti»  tb« 
Bubclavian.  It  is  made  more  prominent  by  putting  the  Sterno*ma8totd  into  action  or 
gentle  pressare  on  tin-  lower  end  of  the  vein.  It  is  exceptionally  joined  by  u  braadk 
which  runs  over  the  clavicle  atid  is  termed  " juf^ulo-cephalic."  The  ant«>rior  ju '_"»i?»r 
generally  runs  along  the  front  border  of  the  Stemo-mastoid.  [The  condition  of  thtr^ 
▼eina  anould  be  examined  in  all  diseaaea  eanaing  veapiratory  diaturbanoe.  eM(K>ci:i}{5 
dyspnwa.  In  case  of  tricuspid  regurgitation  there  will  be  a  venous  pulf*e  seen.  Tha.- 
Btrth(>8cnpe  may  also  reveal  a  venous  hum  or  musical  note  over  theae  Teia»  km 
aiueiiiia.] 

24.  Parts  in  Central  Line :  Os  Hyoidea. — Immediately  below  and  nearly  on  a 
level  with  the  lower  jaw  v-  f"  .  1  thr  tindy  of  the  os  hyniiles.  juid  onn  trace  backward  «'n 
each  side  the  whole  length  ul  tlie  curaua.  They  might  ea^itily  be  broken  by  the  gra^f>  <if 
a  garrotter.  Below  the  body  of  the  oa  hyoidea  is  the  gap  above  the  thyroid  cartiU^ 
This  gap  corresponda  with  the  anterior  thyro-hyoid  Kgament  ami  the  :ipex  of  tbr  i'p»» 
glotti^3 ;  sn  that  in  cases  of  out-throat  in  tbia  situation  DMrly  the  whole  of  the  epiglocii* 
lies  above  the  wound. 

Thyroid  Gartilaffe. — The  projeetion  and  depth  of  the  noteh  in  the  thyr^ 
cartilage,  or  "ponnitn  Adanii,"  varies  in  different  persons.  T?etween  the  n«»tfh  and 
the  hyoid  hone  there  is  a  large  bursa,  which  facilitates  the  play  of  the  carttlnrv 
beneath  the  bone  in  deglutition.  The  noteh  does  not  appear  till  puberty,  and  l» 
throughout  life  much  less  distinct  in  the  female  than  the  male.  The  finger  eaa 
trace  the  upper  borders  and  cornua  of  the  thyroid  cartilage:  its  lower  comoa  m 
be  felt  by  the  side  of  the  cricoid. 

On  each  side  of  the  thyroid  cartilage  we  can  recognise  the  lateral  lobes  of  the  thyniid 
gland.    On  the  upper  and  front  part  of  the  gland  we  can  distinctly  feel  the  pulsatiott  <if 
the  superior  thyrnid  artery.    This  pulsation,  coupled  with  the  fact  that  the  gland  ri«^«  and 
falls  with  thu  luryiix  in  deglutition,  gives  the  best  uieun»  uf  distinguishing  a  kroncbf«r-i 
from  other  tumors  resembling  it. 

Below  the  anu'lf  "f  the  thyroid  eurtilasre  w  i-  feel  the  interval  betweeti  it  and  tht 
cricoid,  which  in  occupied  by  the  crico  thyroid  membrane.  In  laryngotomy  we  cnt 
through  this  membrane  transversely  close  to  the  upper  edge  of  the  cricoid  cutalagt, 
in  order  that  the  incision  may  be  as  far  as  possiUe  from  the  attachment  of  the  totsI 
ehord.s. 

25.  Cricoid  Cartilage. — The  projection  of  the  cricoid  cartilage  is  a  f»oint  of  fjv*% 
interest  to  the  snr^>eon,  because  it  is  his  chief  guide  in  opening  the  air-passagea,  nnd  can 
always  1k>  felt  <  ven  in  infant?;,  however  vouiil'  or  fat.  Tt  eorresponds  to  the  inttrrvd 
between  the  tilth  and  sixth  cervical  vertebrae.  The  commencement  of  the  oesophagus 
lies  behind  it :  here,  therefore,  u  foreign  suhstanoe  too  large  to  be  swallowed  would  prub- 
ably  lodtre,  and  might  be  felt  externally. 

Again,  a  tmnsvorse  linp  drawn  from  the  cricoid  cartilage  horizontally  across  rbe  nrci 
would  pass  over  the  spot  where  the  omo-byoid  crosses  the  common  carotid.  Just  above 
this  spot  is  the  most  convenient  place  for  tying  the  artery. 

26.  Those  who  have  not  directed  their  attention  to  the  subject  are  h.irdly  awarv  vbst 
a  little  distance*  there  is  between  the  erieoid  eartilage  and  the  nj>per  part  of  the  ^tTniitn 
In  a  persojt  of  the  average  heij^ht.  .-ilting  with  the  neck  in  an  easy  position,  the  di>tauce 
is  barely  one  inch  and  a  half.  When  the  neck  is  well  stretched  about  three-quartet*  of 
an  ineh  more  i.s  pitineil.  Thus  we  li;i\c  ('L'enerall v)  not  niorc  than  scveu  or  eight  rin::* 
of  the  trachea  above  the  sternum.  >iouc  of  these  rings  can  be  felt  externally.  Tb« 
second,  third,  and  fourth  are  covered  by  the  isthmns  of  the  thyroid  gland.  The  trachea, 
it  should  be  rcmcmlH-red,  recedes  from  the  surface  more  and  more  as  it  descends,  so  that 
jn<t  ahove  the  stornnm  in  a  short,  fat-necked  adult  the  front  of  the  tncliea  Would  be 
quite  one  inch  and  a  half  from  the  skin. 

27.  Trschea.'—In  the  dead  subject  nothing  is  more  easy  than  to  open  the  ttnchea : 
in  the  living  this  operation  may  be  attended  with  the  greatest  diffirnltir-.  In  »jrg»^l 
dyspnoea  you  must  expect  to  find  the  patient  with  his  head  hent  forward  and  tb*  ob"« 
dropped,  so  as  to  relax  as  much  as  possible  the  parta.  On  raising  his  head  %  p.iD-'xysai 
of  dyspneea  is  almost  sure  to  come  on.  threatening  instant  suifocatton.   The  Klevat«r 

and  Pepre««or  mnseles  draw  the  trachea  and  larynx  np  and  down  with  a  rapidiry  *nd  a 
force  which  may  bring  the  cricoid  cartilage  within  half  an  inch  of  the  steroum.  Taa 
great  thyroid  veins  which  descend  in  Aront  of  the  trachea  are  sure  to  be  dtstrndnd- 
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There  iriav  bt-  a  middle  thyroid  artery.  In  children  the  lobes  of  the  thymus  may  extend 
11 1 >  ill  trout  of  th«  tiBchea,  and  the  left  vena  ittDominata  may  cross  it  iinusttally  high. 
Tims  tlie  air-tulu*  may  be  cnvered  by  important  parts  which  oiitrht  not  to  br  nit. 
Connidcriug  all  these  possible  complications,  the  least  difficult  and  the  best  mode  of  pro- 
ceeding is  to  open  the  trachea  just  below  the  cricoid  cartilage,  and,  if  more  room  be 
requisite,  to  pull  down  the  isthmus  of  the  thyroid  gland,  or  in  children  to  divide  the 
cricoid  itself.  It  is  important  that  all  the  inoiaions  be  made  atrictlj  in  the  middle  line, 
the  "  line  of  safety." 

28.  Stenio-mastoid  Muscle. — The  Stemo-mastoid  muscle  is  the  great  surgical 
landmark  of  the  neck.  It  st  imh  out  in  bold  relief  when  the  head  is  furncil  toward  the 
opposite  shoulder  [and  the  attempt  lo  do  so  is  resisted].  Its  inner  border  overlaps  the 
common  carotid,  which  can  be  eanly  compreesed  for  a  short  time  against  the  spine  about 
the  level  of  the  cricoid  cartilage.  The  artery  extends  (generally)  as  high  as  the  upper 
border  of  the  thyroid  cartilage,  atid  corresponds  with  a  lino  drawii  from  the  <<temoK>laviG- 
ular  joint  to  midway  between  the  angle  of  the  jaw  and  the  mastoid  process. 

Between  the  atemat  origins  of  the  Steruo-mastoid  is  the  fossa  above  the  slemnm, 
more  or  less  perceptible  in  different  necks.  A.s  it  lieavos  and  sinks  alternately,  especially 
in  dt^tre.s.sed  breathing,  it  was  called  by  the  old  anatomists  "  fonticulas  gutturis."  In 
beautiful  necks,  a.s  seen  in  the  *'  Venus."  it  is  filled  up  by  fat. 

Notice  the  interval  between  the  sternal  and  clavicular  origins  of  the  8temo-maa- 
toid.  A  knife  introduced  a  very  little  way  into  this  interval  would  wounil.  slanting 
inward,  the  common  carotid — slanting;  outward,  the  internal  jugular  vein.  These  i'acts 
ftre  of  importance  in  performing  the  subcutaneous  section  of  the  tendon  of  this 
muscb-. 

29.  Sterno-clavicular  Joint. — Many  important  parts  lie  behind  the  stcrno-cla* 
vicular  joint.  There  is  the  couHueiicement  of  the  vena  innominata;  behind  this  comes 
the  common  carotid  on  the  left  side,  and  the  division  of  the  arteria  innominate  on  the 
right.    Deeper  still,  the  apex  of  the  \\\x\<z  rises  into  the  neck. 

In  a  child  the  arteria  innominate  often  lies  in  front  of  the  trachea  and  divides  a  little 
higher  than  the  joint — •  point  to  be  remembered  in  tracheotomy  (27). 

30.  Apex  of  the  L11119  in  the  Neok. — ^The  extent  to  which  the  apex  of  the  lung 
rise.s  into  the  neck  if  jrreater  than  is  generally  supposed.  Many  ohs<»rvation8  in  refer- 
ence to  this  point  lead  to  the  conclusion  that  the  lung  ri.<«es  behind  the  S)terno-mastoid,  on 
an  average,  one  inch  and  a  half  above  the  clavicle ;  in  persons  with  long  necks  as  much 
as  two  inches.  The  apex  of  the  luti-r  ami  pleura  is  covered  by  the  clavicular  origin  of 
the  Sterno-mastoid,  the  Sterno-thyroid,  and  a  part  of  the  Scalenus  anticu.s.  It  is  also 
cros.sed  by  the  subclavian  ves.sels  in  the  first  part  of  their  course.  As  this  cervical  por- 
tion of  lung  is  peculiarly  liable  to  tubercular  disease,  it  should  always  be  cart  tully 
examined.  Its  condition  may  be  ascertained  by  peroussion  near  the  sternal  end  of  the 
clavicle. 

31.  Snpraolayionlar  Foeea. — The  hollow  above  the  cfaivicle,  between  the  Stertio- 

mastoid  and  the  Trapezius,  is  very  nmoifest  in  emaciation  and  old  age.  [Shrugging  the 
shoulders  makes  it  exceedingly  pronounced  ]  Notice  the  termination  here  of  the  exter- 
nal jugular  vein.  In  some  necks  only  a  siuall  depression  is  visible,  particularly  when 
the  Trapesins  has  a  broad  insertion  into  the  clavicle  and  comes  well  forward,  so  that  its 
IVont  border  irises  a  graet'fiil  contour  to  the  base  of  the  neck. 

32.  SubclaviaD  Artery. — In  the  supraclavicular  fossa,  near  the  outer  border  of 
the  Stemo-mastoid  and  about  one  inch  above  the  clavicle,  we  feel  the  pulsation  of  the 
subclavian  artery.  Here  the  artery  lies  vpea  the  first  rib,  and  can  be  effectually  cora- 
pre>>rd.  A  little  pressure  is  sufficient.  But  the  pr«>«»snre  must  he  made  in  the  right 
direction,  or  the  arterv  will  be  pressed  olf  the  rib  instead  of  against  it.  The  plane  of 
the  rib  is  such  that  the  pressure,  to  be  effectual,  must  be  made  in  a  direction  downward 
and  a  little  inward.  It  is  best  to  stand  behind  the  dioulder  and  make  the  pressure  with 
one  thumb. 

It  is  worth  remembering  that  the  outer  border  of  the  Sterno-roastoid  corresponds 
prutty  nearly  with  the  outer  edge  of  the  Scalenus  anticus,  which  is  the  surgical  guide  to 
the  subclavian  artery. 

[Phrenio  Nerve. — ^As  the  phrenic  nerve  passes  over  the  Scalenus  antious,  it  can 
now  be  readily  located.  If  it  is  to  be  galvanized,  one  pole  of  the  battery  should  be 
placed  in  this  fo^sa  and  the  other  over  the  I^aphragm.^ 

By  pressing  deeply  at  the  upper  part  of  the  supraclavicular  fossa,  the  transverse  pro- 
cess oif  the  seventh  cervical  vertebra  can  be  disitinctly  felt. 
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In  long  and  thin  necks  a  thin  cord  is  perceptible  running  nearly  parallel  with  &nd  Jtts 

nbnve  the  clavicle.  Tt  i<?  the  posterior  belly  of  the  Omo-hynideus.  See  it  ri>-inr' 
falling  in  breathing,  and  making  tense  during  inspiration  that  part  of  the  oervicui  ta&ru 
which  He«  over  the  oervical  portion  of  the  lung.  Thns  it  may  be  flftid  to  be  in  dll 
respects  a  muscle  of  inspiration,  co-operating  with  the  Sterno-ina^toid  ;iii<l  J^'  ul.Mii  lo 
the  language  of  transcendental  anatomy,  we  may  say  that  the  central  t(  ndi.n  ni  the  <  hn^h- 
hyoid  represents  a  rudimentary  cervical  rib.  Its  posterior  belly  is  analogous  to  a  sem- 
tion  of  the  Semitna  magnua,  its  anterior  belly  to  a  Sterao-hyoi^ 


THE  CHEST. 

33.  An  a  rule,  the  ri?rht  half  of  the  chest  is  sli^rhtly  larger  than  the  left.     Of  92 

1)eniuns  ut'  the  male  sex  and  good  constitutions,  72  had  the  right  side  the  larg^or.  II  tht> 
eft;  10  had  both  sides  equal.   The  mtzimum  of  differenee  in  favor  of  the  righ% 
one  inch  and  a  quarter.    The  measurements  Were  made  on  a  plane  with  tlic  nij»|lf- 

34.  Peculiarities  in  the  Female. — ^The  chest  of  the  female  differs  from  that  of 
the  male  in  the  following  points :  Its  general  capacity  is  less ;  the  stemun  is  sbprter . 
the  upper  opening  ia  larger  in  proportion  to  the  lower ;  the  upper  riba  are  more  morablfe 
and  therefore  permit  a  greater  enlargement  of  the  chest  at  its  upper  part  in  adaptation  to 
the  requirements  of  pregnancy. 

35.  The  top  of  the  sternum  ia  on  a  level  with  the  leoond  dorsal  ▼ertehra,  and  the 
available  spaeo  between  the  top  of  the  stemnm  and  the  spine  is  hardlj  more  than  two 
ioches.* 

36.  Parte  behind  First  Bone  of  Sternum. — There  is  little  or  no  Inn;;  bcbiod 
the  first  bone  of  the  sternum,  the  spaoe  being  occupied  by  the  trachea  and  large  vesaeb. 

as  follows : 

The  left  vena  innominata  crosses  the  sternum  just  below  the  upper  border.  2iexi 
come  the  great  primary  ))ranches  of  the  aroh  of  the  aorta.  Deeper  still  is  the  tra«h«a 
dividing  into  its  two  bronchi  opposite  the  junction  of  the  first  and  seeond  boB«s  of  tbr 

Sternum.    Deepest  of  all  is  the  a'sopharrus, 

About  one  inch  from  the  upper  border  of  the  sternum  is  the  highest  jmrt  of  the 
aort4i,  which  lies  on  the  bifurcation  of  the  trachea. 

37.  The  course  of  the  arteria  innominata  corresponds  with  n  line  drawn  fr.  in  tl 
middle  of  the  junction  of  the  first  with  the  second  bone  of  the  sternum  to  the  us:hx 
stemo<e1avien1ar  joint.   When  the  artery  rises  higher  than  usual  into  the  neeic  its  pulsa- 
tion can  be  felt  in  the  fossa  above  the  sternum. 

3.S.  Rules  for  Countingr  the  Hibs. — In  fat  persons  it  is  often  difficult  to  eo«at 
the  ribs ;  hence  the  following  rules  may  be  useful : 

o.  The  finger  passed  down  IVom  the  top  of  the  sternum  soon  oomes  to  a  transverw 
projeetiiin,  .sli'^bt  Imt  alway.-^  to  be  felt  [and  generally  seen],  at  the  junction  of  the  ir>x 
with  the  second  bone  of  the  sternum.  This  oorrespoods  with  the  level  of  the  cartilage 
of  the  second  rib. 

/>.  The  nipple  of  the  male  is  placed,  in  the  great  majority  of  cases,  between  the 

fourth  I-:  1  tli'^  fifth  rihs.  about  three-quarters  of  an  inch  rxtprnnl  to  thrir  rnrtilat^ 
c.  Tiie  lower  external  border  of  the  Pectoralis  major  corresponds  with  the  dirvction 
of  the  fif^h  nb. 

*/.  A  line  drawn  horizontally  from  the  nipple  round  the  che.«st  cut.s  the  sixth  intertns> 
tal  space  midway  between  the  sternum  and  the  spine.   This  is  a  useful  rule  in  tapping 

the  chest, 

«.  When  the  arm  is  raiseil  tlie  highest  visible  digitation  of  the  Serratus  magnns  Mr> 
responds  with  the  sixth  rib.  The  digitations  below  this  correspond  respective! j  with  tbt 
seventh  and  eighth  ribs. 

/.  The  scapula  lies  on  the  ribs  from  the  second  to  the  seventh,  incluMVe. 

The  eleventh  and  twelfth  ribs  csn  be  felt  even  In  corpulent  persons  outside  the 
Brector  spinaj,  slopinc  downward. 

A-  One  should  remember  the  fact  that  the  sternal  end  of  each  rib  lies  on  a  lower  i^rxeJ 
than  its  oorresponding  vertebra.    For  instance,  a  line  drawn  horiaontallj  bachwaid 

1  Tn  several  aditit  nonnal  skeletonK  mewnired  in  the  Hanterian  Miwmm  ihe«Tente«>  (iimnptm 

nf  tbc  iip|t«'r  I'l^'-'tiine  of  tlu'  r!it-..t  wt-rf  Mnicro-i^.'-iii  riur.  nt>  'nt  2]  itn  lits:  t rriii>v,  rv,._  .  ■  i  i. 
inches.  In  the  !>keletoa  of  O'Brien,  the  Irish  giant,  ilie  nntero-posterior  diaineier  measures  4  iacit€», 
the  trsnsverse 
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from  the  middle  of  the  third  co8tal  cartilage  at  its  junction  with  the  sternum  to  the  spine 
would  touch  the  body,  not  of  the  third  dorsal  vertebra,  but  of  the  sixth.  Again,  the 
end  of  the  sternum  would  be  on  about  the  level  of  the  tenth  dorsal  vertebra.  Much 
latitude  must  be  allowed  here  for  variation  in  the  length  of  the  sternum,  especially  in 
women. 

39.  Interval  below  Clavicle. — Immediately  below  the  clavicle  we  recognize  the  tri- 
angular interval  between  the  Pectorali.s  major  and  the  Deltoid.  This  space  varies  in  different 
cases,  depending  on  the  distance  between  the  muscles.  It  is  important  as  a  guide  to  the 
coracoid  process  and  the  axillary  artery.  In  a  case  of  injury  to  the  shoulder,  to  ascer- 
tain whether  the  coracoid  process  is  broken,  carry  the  arm  outward  to  put  the  Deltoid  and 
Pectoral  muscles  on  the  stretch  and  make  manifest  the  space  between  their  opposite  bor- 
ders. Pressing  the  thumb  into  the  space,  we  can  feel  the  inner  side  of  the  coracoid  pro- 
cess, the  apex  being  under  the  fibres  of  the  Deltoid  ;  thu.s  it  is  ea.sy  to  a.scertain  whether 
it  be  broken.  Moreover,  this  space  corresponds  with  the  line  of  the  axillary  artery  ; 
here  its'pulsation  can  be  distinctly  felt,  and  here  it  can  be  compressed  (but  not  easily  or 
for  long)  against  the  second  rib. 

40.  Internal  Mammary  Artery. — The  line  of  the  internal  mammary  artery  runs 
perpendicularly  behind  the  cartilages  of  the  ribs,  about  half  an  inch  from  the  sternum. 
The  perforating  branch  through  the  second  intercostal  space  is  generally  the  largest. 

41.  Outline  of  Heart  on  Chest-wall. — To  have  a  general  idea  of  the  form  and 
position  of  the  heart  map  its  outline  on  the  wall  of  the  chest  [by  an  aniline  pencil],  as 
follows : 

a.  To  define  the  ba.se  draw  a  transverse  line  across  the  sternum  corresponding  with 
the  upper  borders  of  the  third  costal  cartilages :  continue  the  line  half  an  inch  to  the 
right  of  the  sternum  and  one  inch  to  the  left. 

b.  To  find  the  apex  mark  a  point  about  two  inches  below  the  left  nipple  and  one  inch 
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Outline  of  the  Heart,  lut  Valves,  and  the  Lnngi. 


to  its  sternal  side.  This  point  will  be  between  the  fifth  and  sixth  ribs  [and  can  generally 
be  determined  by  feeling  the  apex  beat]. 

r.  To  find  the  lower  border  (which  lies  on  the  central  tendon  of  the  Diaphragm) 
draw  a  line,  slightly  c^r^'ed  downward,  from  the  apex  across  the  bottom  of  the  sternum 
(not  the  ensiform  cartilage)  as  far  as  its  right  edge. 
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d.  To  define  the  rigbl  border  (formed  by  the  right  auricle)  continue  ihe  but  Cat 
upward  with  an  outward  curve,  so  as  tn  join  tht-  ri^^lit  ithI  of  tin  ha>;f-. 

e.  To  deliue  the  left  border  (Ibruied  hy  the  left  ventricle j  draw  a  hue  curviug  to 
left,  but  not  including  the  nipple,  from  the  left  end  of  the  hue  to  the  spex. 

Such  an  outline  (seen  in  the  cut  above  with  angles  rounded  ofT)  shows  that  the  BfNn 
of  the  heart  points  downward  and  toward  the  left,  the  hme  a  liitk-  upward  and  t"WarJ 
the  right ;  that  the  greater  part  of  it  lies  in  the  left  half  of  the  chet^t ;  and  that  ihtr  onh 
part  which  lies  to  the  light  of  the  etemmm  is  the  right  anride.  A  needle  introdticed  m 
the  third,  the  fourth,  or  the  fifth  right  interoosUi  spaee  cloee  to  the  ateraom  would  peo*- 
trate  the  lung  and  the  right  auricle. 

A  needle  passed  through  the  second  interoosUl  space  close  to  the  right  side  of  tbr 
sternum  would,  after  passing  through  the  lung,  enter  the  perieardium  uod  the  mnI 
prouiinent  part  of  the  bulge  of  the  norta. 

A  needle  passed  through  the  first  intercostal  space  do^e  to  the  right  side  ot  ihx 
Sternum  would  pass  through  the  lung  and  enter  the  superior  vena  cava  above  the  peri- 
cardium. 

42.  The  best  definition  of  that  part  of  the  praecordial  region  which  is  less  resunaat 
on  percussion  was  L'iven  by  Dr.  Latham  years  ago  in  his  Clnn'rai  Lcctttre*:  ''Makes 
circle  of  two  inches  in  dianieti  r  round  a  point  midway  between  the  nipple  and  the  eed 
of  the  sternum  This  eircle  will  define  sulTK-ienily  for  all  jiraetii  al  ]jurprisos  that  [..krr  vf 
the  heart  which  lies  immediately  behind  the  wall  of  the  chest  and  is  not  covered  luttf 
or  pleura." 

Apex  of  the  Heart. — The  apex  of  the  heart  pulsates  between  the  fifth  and  sixth 
rib.s,  two  inches  below  the  nipple  and  one  inch  to  it.s  sternal  side.  The  place  and  cxt-  nt 
.  however,  of  the  heart's  impulse  vary  a  little  with  the  position  of  the  bodj.  Of  this  aov 
one  may  convince  himself  by  leaning  forward,  backward,  on  diis  side,  and  on  that,  feel- 
ing at  tht'  same  tiuje  the  heart.  Ttispiration  and  expiration  al.so  alter  the  position  of  tht- 
heart.  In  a  deep  inspiration  it  may  descend  half  an  inch  and  can  be  felt  beating  at  tht 
pit  of  the  stomach. 

43.  Valvee  of  the  Heart.— The  aorUc  valves  lie  behind  the  third  intercostal  space, 

close  to  the  IcfY  side  of  the  sternum. 

The  pulmonary  valves  lie  in  front  of  the  aortic,  behind  the  junction  of  the  third 
costal  cartilage  on  the  left  side  with  the  sternum. 

The  tricuspid  valves  lie  behind  the  middle  of  the  sternum,  about  the  level  of  the 

fourth  costal  cartihiire. 

The  mitral  valves  i^the  deepest  of  all)  lie  behind  the  third  ialtrcu&lal  j.pace,  about  oa« 
inch  to  the  left  of  the  sternum. 

Thus  these  valves  are  .«:n  situated  tliat  the  mouth  of  nn  ordinary-sized  stel fo>>copf 
will  cover  a  portion  of  them  all,  if  placed  over  the  sternal  end  of  the  third  iuter<-o>t&j 
space  on  the  left  side.  All  sre  covered  by  a  thin  Isyer  of  lung;  therefore  we  hmt 
their  a(  tion  better  when  the  breathing  is  for  a  moment  suspended  [in  expiratiott^- 

[Where  to  Auscult  the  Valves  of  the  Heart. — The  valves  h.inir  -s.. 
together,  it  is  evident  that  to  discriminate  the  sound  ul  ime  from  that  of  the  uihers  irc 
must  be  able  to  auscult  them  separately ;  and  accordingly  we  follow  the  diverging  ooorn 
of  the  blood-currents  they  transmit.  Hence, 

The  aortic  valve  is  best  ausculted  over  the  second  intercostal  space  at  the  right  U't- 
der  of  the  sternum ;  it  can  also  be  heard  over  the  aorta  in  the  back  from  the  third  to  the 
ninth  dorsal  spines,  especially  if  there  be  any  murmur ; 

Tlie  puhnonary  valve,  over  the  second  space  at  the  left  border  of  the  stertium  ; 

The  tricuspid  valve,  over  the  middle  of  the  sternum  above  the  ensiforu  cartilage  ,  xxA 

The  mitral  valve,  over  the  apex  of  the  heart.] 

44.  Outline  of  the  Ltings. — Now  let  ua  trace  on  the  chest  the  outline  of  the 
Inngs  with  as  much  precision  as  their  expansion  and  contraction  in  breathing  penwL 

(See  Fig.  683.) 

45.  The  apex  of  each  lung  rises  into  the  iie>  k  i>ehind  the  sternal  end  of  the  davide 

and  Sterno-mastoid  mu<fle  as  much  us  an  inch  and  a  lialT  in  ft  males  rarher  hi-hcr  thin 
in  males  (30).  From  the  sternal  ends  of  the  clavicles  the  lungs  cuii verge,  so  titat  thi>ir 
thin  edires  almost  meet  in  the  mesial  line  on  a  level  with  the  second  costal  eaniU^ 
Thus  tlu  re  is  little  or  no  lung  behind  the  first  bone  of  the  sternum.    From  the  lev«l  nf 

the  Secon<l  l  o'^tal  cr»rtila<re  to  the  level  of  the  fnuiih  the  mftrsrinH  of  the  Innir*  rnn  rrir-1 
lei  or  nearly  so  close  behind  the  middle  of  the  .sternum  ;  c«m8ei|uently  their  thin  edg«i 
overlap  the  great  vessels  and  valves  at  the  base  of  the  heart. 
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"Below  the  level  of  the  fourth  ctwtal  cartilage  the  narfiinB  of  the  lungs  diverge,  hut 

Hut  in  an  efjual  degree.  The  mai^D  of  the  right  corresponds  with  the  dirt  ctioTt  of  the 
cartilage  of  the  sixth  rib:  the  margin  of  the  left,  being  notched  for  the  lu-art.  rnni* 
behind  the  cartilage  of  the  fourth.  A  Hue  drawn  perpendicularly  froiu  the  nipple  would 
find  the  lung  margin  about  the  lowest  part  of  the  sixth  rib.  Laterally — i.  e.  in  the  axil* 
lary  line — the  lung  margin  comes  down  as  low  as  tlie  eighth  rib:  poateriorly — u  e,  in  the 
dorsal  or  scapular  line — it  descends  as  low  a«  the  tenth. 

It  should  be  remembered  that  in  a  deep  inspiration  the  lung  margins  descend  about 
one  inch  and  a  half. 

In  children  the  lungs  are  separated  In  front  by  the  thymtis  prland.  Allowance  should 
be  made  for  this.    About  the  approach  of  puberty  the  thymus  dLsappear^i. 

46.  Anterior  Mediastinum. — ^The  direction  of  the  anterior  mediastinum  is  not 
straij^ht  down  the  niiddl>'  of  the  stt  rnum,  but  slants  a  little  to  the  left,  owing  to  the 
position  of  the  heart.  The  right  pleural  sac  generally  encroaches  a  little  upon  the  left, 
behind  tlie  middle  of  the  sternum.  A  needle  introduced  through  the  middle  of  the 
sternum  oj)iK)>iic  the  third  or  the  fourth  rib  would  go  through  the  right  pleura. 

47.  Reflection  of  Pleura. — The  reflection  of  the  pleura  from  the  wall  of  tlie  ehe-^t 
on  to  the  Diaphragm  correspond;^  with  a  sloping  line  drawn  from  the  bottom  ot  the  ster- 
num over  the  cartilages  of  the  ribs  down  to  the  lower  border  of  the  last  rib. 

Since  the  pleura  lines  the  inside  of  the  last  rib,  a  mu.sket  ball  or  other  foreign  body 
ItMifse  ifi  the  pleural  sac  and  rolline  on  the  Diaphragm  mitrht  tall  to  the  lowest  part  of 
the  sac,  which  would  be  between  the  eleventh  and  twelfth  ribs.  The  ball  might  be 
extracted  here.  The  chest  might  also  be  tapped  here,  but  not  with  a  trocar,  sinoe  a 
trocar  would  penetrate  both  hnyers  of  pleura  and  go  through  the  Diaphragm  into  the 
abdomen. 

The  operation  should  be  done  eautionsly,  by  an  incision  beginning  abont  two  inches 
from  tlie  sj)ine  on  the  outer  border  of  the  Erector  spins,  on  a  level  between  the  spines 
of  the  eleventh  and  twelfth  dor<  il  vi>rtebr;e.  Tli<>  interrn??tal  arterv  will  not  be  injured 
if  the  opening  be  made  below  the  middle  of  the  space,  which  is  very  wide.' 


THE  BACK. 

48.  Median  Furrow. — In  a  muscular  man  a  furrow  caused  by  the  prominence  of 
the  Erector  spinsc  on  each  side  runs  down  the  middle  of  the  back.  The  lower  end  of  the 
furrow  corresponds  with  the  ititerval  between  the  spine  of  the  kst  lumbar  and  that  of 
the  first  sacral  vertebra,  [ft  must  he  okscrved  that  in  the  skeleton  and  the  boilv  fur- 
rows and  prominences,  hills  and  hollows,  are,  as  a  general  rule,  reversed.  Bony  projec- 
tions in  the  skeleton,  as  a  rule,  are  for  muscular  origins.  As  at  a  little  distance  fVom  the 
origin  the  muscular  bellies  swell  out,  such  prominences  lie  at  the  bottom  of  depres.«ions. 
Hut  when  long  sickness  wastes  the  .soft  parts  the  form  of  the  skeleton  reappears,  and 
such  bony  prominences  then  become  the  favorite  scats  of  bed-sores.] 

49.  8pine8  of  l^e  Vertebrse. — A  little  friction  with  the  fingcns  down  the  back- 
bone will  cause  the  spines  of  the  vertehrrr  to  Ite  ti]»|ieil  with  red.  so  that  they  can  be  easily 
counted  and  any  deviation  from  the  straight  line  detected.  Still,  it  is  worth  remember- 
ing that  the  spine  of  the  third  dorsal  is  on  a  level  with  the  commencement  of  the  spine 
of  the  scapula  :  that  the  spine  of  the  seventh  dorsal  is  on  a  level  with  the  inferior  angle 
of  the  scapula*,  that  the  spine  of  the  last  dorsal  is  on  a  level  with  the  head  of  the 
last  rib. 

DivMon  of  the  Trachea. — ^The  division  of  the  trachea  is  opposite  the  spine  of 

the  third,  in  some  cases  the  fourtli.  dorsal  vertebra.  In  front  this  division  is  6tt  the  level 
of  the  junction  of  the  first  with  the  second  bone  of  the  sternum. 

The  root  of  the  spine  of  the  scapula  is  marked  by  a  slight  dimple  in  the  skin.  This 
is  on  a  level  with  the  third  intercostal  spaee.  A  stethoscope  placed  on  the  inner  side  of 
the  dimph;  would  cover  the  bronchus,  more  especially  the  right,  since  it  is  nearer  to  the 
chcst-wall. 

Make  a  man  lean  forward,  with  his  arms  folded  across  the  chest  \  this  will  make 

prominent  the  spines  of  the  vertebrse.    The  lower  border  of  the  Trapesius  will  guide 

you  to  the  spine  of  the  twelfth  dorsal  vertebra. 

'  Special  et^rimenta  upon  this  subject  were  made  many  years  ago  by  the  late  Profewor  Quekett 
in  the  werk-nioma  of  the  College  of  Suiseom. 
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50.  The  place  where  the  Kidney  is  most  aocesaiblfi  to  pressure  is  below  tfae  iun  nbu 

on  the  outf  r  e<l»:'^  of  the  Kret  tor  spina*. 

51.  The  bighetil  purl  ut'  lite  Ilium  U  ubuut  the  level  ut'  the  fourth  luuii/ur  ><pint^ 
The  best  incision  for  opening  the  descending  culon  is  in  a  slightly  sloping  line  bef^nnioe 
at  th<-  outer  ecl^'t'  nf  the  Krector  spinir,  rniJwiiy  between  the  crest  of  the  ilium  and  xhv 
last  rib,  and  coutinued  across  the  flank  for  three  inches  or  wore,  according  to  tbe  auiuum 
of  suboataneoas  fst.    [This  iIioM»Mital  spsoe  ▼aries  very  much  in  its  vertical 

meat.  I  have  seen  it  only  a  finger's  breadth,  and  again  a  whole  hand's  breadth.  Tbe 
line  of  the  colnti  pa»»cs  t!ir>>ti  trh  it  vertically  about  half  an  inch  behind  the  middle  of  the 
crest  of  the  ilium  (Ileath).J 

52.  In  tbe  pit  of  the  neek  we  can  feel  the  Trapesius  and  the  Ugmioeatu 
nuchae.  By  pressing  deeply  we  delect  the  foilied  prominent  spine  of  the  iie«oad 
cervical  vertebra. 

53.  The  spines  of  the  third,  fourth,  and  fifth  cervical  vertebrae  recede  from  the  sur- 
face to  permit  free  extension  of  the  neck,  and  cannot  often  be  felt.  But  tbe  apines  ut 
the  sixth  and  s^eventh  (v.  prominens)  [rind  fir^r  Inr-^ .!]  ,«t:ind  nut  well, 

54.  Notice  that  most  of  the  spines  of  the  dorsal  vertebrsc,  owing  to  their  ubiii|aitT. 
do  not  tally  with  the  heads  of  their  corresponding  ribs.  Thus,  the  spine  of  the  seeuod 
dorsal  corresponds  with  the  head  of  the  third  rib,  the  spine  of  the  third  dorsal  with  tbe 
head  of  the  fourth  rib,  find  so  on  till  we  come  to  the  eleventh  and  twelfth  dorAuI  vt-rt^ 
brse,  which  do  tally  with  their  corresponding  ribs.  All  this,  however,  is  best  seen  iu  (be 
skeleton. 

56.  The  spines  of  the  vertehrn?  mny  he  useful  as  landuiarks  indicative  nf  th*-  leTCls 
of  iroportaot  organs.    1  have  therefore  arranged  them  in  a  tabular  form,  thus ; 

Tabtdar  Pta»  of  Partg  appontt  the  i^rme$  of  tki  VerttLrm. 


5th. 

7th, 

'  1st. 

2d. 

3d. 

4th. 

5th. 

< 

V.  . 

6tb. 

7th. 

Sth. 

yu». 

lOth. 

11th. 

12th. 

Ist. 

2d. 

< 

s  ■ 

dd. 

4th. 

,  5tfa. 

>rta  roaches  Spine.    Apei  of  lower  lobe  of  lung.    Aifgle  of  bifnroatam  of 

tracii.  ii  (49). 


)wer  level  of  h«»art.    rrntral  t'-ndon  nT  PiaphraLrm. 

8ophaKus  and  vena  cuva  through  Diaphragm.    Upper  cd^e  of  spleen. 

»wer  ed|^  of  lung.    Liver  comes  to  aurlhoe  posteriorly.    Cardiac  orifice  nf 

)WL'r  lx>tHier  ul  wpleeu.     lu-iuil  oupj^ule. 

)we»t  part  of  pleura.   Aort^i  throu^b  Diaphragm.  Pylorus, 
nal  arteries.    Pelvis  of  kidney  {s.i). 

rmination  of  spinal  cord.    Pancreas.    Duodenum  just  below.  ReceptacuJua 

ehvli. 


$6.  Oriffimi  of  the  Spinal  Nerres. — ^Xt  is  useful  to  know  oppoeite  what  vettcbf* 
the  spinal  nerves  in  the  different  regions  arise  Arom  tbe  spinal  cora.  They  arise  as  fol- 
lows ; 

The  origins  of  the  ei[;ht  cervical  nerves  correspond  to  the  interval  between  the  OCU' 
put  and  the  sixth  cervical  spine. 

Thn  oricrttis  of  the  fir^'t  six  dorsal  nerves  correspond  to  the  interval  between  the  mxtk 
cervical  and  the  fourth  dorsal  spines. 

The  orifrins  of  the  six  lower  dorsal  nerves  correspond  to  the  interval  between  the 
fourth  and  the  eleventh  dorsal  spines. 

The  origins  of  the  five  lumbar  nerves  correspond  to  the  interval  between  the  elevwth 
and  twelfth  dorsal  spines. 

The  origins  of  the  five  sacral  nerves  correspond  to  the  spines  of  tbe  last  dorsal  and 
the  first  lumbar  vertebrm. 
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St.  HaitouL 
TnpaiiN. 

j  I  DimphngBi. 

SerratiUL 
Shoulder.  1 


/  SI 


mas. 


I  Arm. 

Hand.  J 
(ulnar  lowciA.) 


Intercostal 
muacks. 


Abdomioal 


Flexors,  hip. 

Kxteniiors,  knee 
I  Adducton. 


Abduolon. 


Extenaonf?) 

Flextirs,  kne6(T) 
Muscles  of  1^ 
moving  foot. 
Perineal  and  Anal 


}  Neck  and  Scalp. 

I  Neck  and  Shoulder. 

]  Shoulder. 
!  .\rm. 
Hand. 


Front  of  Thorax. 
I  Ensifiirm  i 


AbdomflB 
(UnbUifios  10th). 


1 Buttock,  upfwr 
part. 


Groin  and  Scrotum 
(front). 

outer  tide. 


TUgh 


,  inner  side. 
hee,  inner  side. 
'  Buttock,  lower 

part. 
Back  of  Thigh. 

)ezoepi 
ana  >  inner 
i.  Foot  j  part. 
'  Perineum  and 
Anns. 


Skin  from  L'oocyx 
to  Anus. 


Scapular. 


EpigMtric; 


Abdominal. 


Cremaitcricb 
GlnteaL 


I 


Plantar. 


Otagiam  and  Tablt-  shmvin^  the  Approximate  Relation  to  the  Spinal  Korven  of  the  N  urloiis  Motor.  Seniory, 
Keflex  Funcliotu  of  ttie  Sploal  Cord  i/nm  anatomical  and  paUtologieal  data).  (From  Qowen.) 

57.  Movements  of  the  Spine. — The  movements  of  which  the  spine  ia  capable 
are  threffold  :  1,  flexion  and  extension  ;  2.  lateral  inclination  ;  3,  torsion.  K1«'xi(in  and 
ezteniiiua  are  iree.st  between  the  third  and  sixth  cervical  vertebrae,  between  the  eleventh 
dorsal  and  the  second  lumbar,  and  between  the  Inst  lumber  and  the  saorum.  This  is  well 
marked  in  severe  oases  of  opisthotonos,  where  die  body  is  supported  on  the  bedc  of  the 
head  and  heels  ' 

Still  better  may  it  be  observed  when  a  mountebank  bends  baekward  and  touches  the 
ground  with  his  head. 

Till'  latcrii!  tti'ivenicnt  is  freest  in  the  neck  and  the  loins. 

The  movement  of  torsion  or  rotation  round  its  own  axis  may  be  proved  by  the  fol- 
lowing experiment:  Seated  upright,  with  the  baek  and  shoulders  well  applied  against 

'  See  a  beautifiil  illustralion  of  this  in     C  Bdl's  Anatomif  uj  Expr^ion,  p.  KM. 
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the  back  of  a  chair,  wc  can  turn  the  head  and  neck  m  far  as  70^*    Leaning  forwafd, 

80  as  to  let  the  dorsal  and  lunilKir  vcrtebrje  come   into   piny,  we  can  turn  30°  more. 

[The  atlo-axoid  raoveinent  amounts  to  25°  to  each  side,  the  remaioiog  cervical  vert*' 
hr»  give  45^  more,  making  70°  in  the  neck ;  the  dono-lumbar  movement  is  aboat  30^, 
to  which  the  hips  add  from  nr)®  to  80°,  or  a  total  rotation  of  1G5°  to  180°.  For  pur- 
poses of  observation  we  gain,  in  addition  to  this,  about  70°  more  for  the  evehall. 
that,  poateriorly  a»  well  as  anteriorly,  the  field  of  vision  rigiu  and  left  overlap:^  vcrj 
latgely.] 


FiQ.  686. 


OpMholonot  (aAer  Bell). 


58.  PoBition  and  Mottotui  of  Scapula. — There  are  a  few  points  worthy  of 

observation  about  the  s(  apula  It  covers  the  ribs  from  the  second  to  the  .seventh 
inclusive.  We  can  !(•<  I  its  «upenor  angle  covered  by  the  trapezius.  The  inferior 
angle  is  covered  by  the  Lutissimus  dorsi,  which  keeps  it  well  applied  a^'ainst  the 
ribs  in  the  strong  and  athletic ;  but  in  weak  and  consumptive  persons  the  lower 
Mgles  of  the  scapnlrp  project  like  wings — hence  the  term  '*  scapula'  al:ii;e.  ' 

A  line  drawn  horizontal ly  from  the  spine  of  the  sixth  dorsal  vertebra  over  the 
inferior  angle  of  the  scapnUi  gives  the  upper  border  of  the  Latiawmits  doni 
Another  line  drawn  from  the  root  of  the  spine  of  the  scapula  to  the  spine  of  the 
last  dorsal  vertebra  gives  the  lower  border  of  the  Trapeaias>  which  stands  «  little  in 
relief. 

59.  The  sliding  movement  of  the  scapnia  on  the  chest  oan  be  property  understood  only 

on  the  living  subjeet.  Tr  c;ui  move  not  only  upward  and  downward,  a«  in  >lirniriiing  the 
shoulders — backward  and  forward,  as  in  throwing  back  the  shoulders — but  it  has  a  rota- 
tory movement  round  a  movable  centre.  This  rotation  is  .seen  while  the  arm  is  bfiii>; 
raised  from  the  horizontal  to  the  vertical  position,  and  is  eflfected  by  the  co-operation  of 
the  Trapezius  with  the  Serratus  magnus.  The  glenoid  cavity  is  thus  Tuade  to  look 
upward,  the  inferior  angle  slides  forward,  and  is  well  held  under  the  Latiitsuuiu 
dorsi. 

TiO.  For  the  medical  examination  of  the  back  the  patient  should  sit  with  the  arms 
hanging  between  his  thighs,  to  lower,  the  scapula*  as  much  as  possible.  In  fhi;*  po>;ii' n 
the  spine  of  the  scapula  corresponds  (nearly)  with  the  fissure  between  the  upjicr  nun 
lower  lobes  of  the  lung,  the  apex  of  the  lower  lobe  being  about  the  level  of  the  third 
rib. 

[Usually  I  prefer  to  have  the  arms  folded  across  the  chest — obviously  the  better 
position  for  women — and  it  uncovers  the  back  rather  better. 

The  remarkable  mobility  of  the  scapula  is  best  seen  by  contrasting  this  position  with 
the  place  of  the  scapula  when  the  shoulders  are  thrown  well  back.  In  thi.<  ln-«t  pr>eit;f>ri 
the  lower  angles  of  the  scapuhu  will  be  two  or  three  inches  apart,  while  in  the  lonuer 
this  interval  measures  from  twelve  to  sixteen  inches.  Moreover,  so  soon  as  the  arm  is 
lifted  from  the  trunk  at  .nn  unirle  of  30°  or  10°,  and  Innfr  before  it  reaches  the  horiiontal 
line,  the  scapula  begins  to  move.  This  mobiliiy  of  the  scapula  explains  readily  the  great 
range  of  movement,  and  therefore  the  usefulnes::  of  the  arm,  in  cases  of  ankylosis  of  the 
shoulder-joint.] 
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THB  ABDOMBN. 

The  student  is  Msnmed  to  be  foiiiflnr  witb  the  conventional  line§  diyiding  the  abdo- 
men intfi  n';'ii-->>. 

Ul.  Abdominal  Liines. — The  linca  alba,  or  central  line  of  the  abdomen,  marks  the 
union  of  the  aponearoses  of  the  abdominal  muscles.  It  runs  from  the  apex  of  the  enri- 
form  cartilage  to  the  syinphyais  pubis.  As  this  line  is  the  thinnu:>t  and  Iea«)t  vascular 
pnrt  of  the  iibilnininal  wall,  we  make  our  inoision  alonjr  it  in  ovariotomy  [('f*'«aro;«n  gec- 
tioti,  and  most  otiior  operations  on  the  abiioniinal  and  pelvic  visceraj  and  in  the  hi^h 
operation  of  lithotomy ;  in  it  we  tap  the  abdomen  in  ascites  and  the  distended  bladder  in 
retention  of  urine. 

The  so-called  Itnea  semilunaris,"  at  the  outer  border  of  the  sheath  of  the  rectus, 
corresponds  with  a  line  drawn  slightly  curved  (with  the  concavity  toward  the  tinea  alba) 

from  the  lowest  part  of  the  .seventh  rib  to  the  spine  of  the  pubcs.  This  liiu-  would  be 
in  an  adult  about  three  inches  from  the  umbilicus,  but  in  an  abdomt-n  di>t<iMli  <1  hydropsy 
or  other  cau»c  the  distance  is  increased  in  proportion.  ^These  lines  of  atlhesiou  iu  the 
abdominal  wall  limit  extravasations,  emphysema,  etc.  between  their  layers.] 

It  is  important  to  know  the  position  of  the  line*  transversa,  or  tendinous  intersec- 
tions acro.<is  the  rectus  abdominis.  There  are  rarely  any  below  the  umbilicus,  and  gen- 
erally three  above  it.  The  first  is  about  the  level  of  the  umbilicus.  The  second  is 
altMiit  four  inches  higher;  that  is,  about  the  level  of  the  lowest  part  of  the  tenth  rib. 
Tlp->e  lire  the  principal  line*,  nnd  thf  v  (Vn  ido  tlio  np]i(»r  part  of  each  rectus  into  two 
nearly  quadrilateral  portions,  an  upper  and  a  lower;  of  these,  those  nn  the  ricrht  side  are 
ft  tride  larger  than  on  the  left.  We  see  these  ranscular  squares  j  ri  tty  ].htiiily  in  some 
athletic  subjects.  Much  more  IVeqttently  we  see  th^,  too  much  exaggerated,  on  canvas 
mid  in  marble.  Artists  are  apt  to  exaggerate  them  and  make  the  front  of  the  belly  too 
much  like  a  chess-board.  It  is  lucky  for  them  that  all  the  world  does  not  see  with  ana- 
tomical eyes. 

A  familiarity  with  the  .shape  and  position  of  these  divieton«  of  the  rectus  is  of  import- 
ance, lest  we  should,  in  ignorance,  make  a  mistake  in  our  diagnosis.  A  spa.'^modic  cou- 
traction  of  one  of  these  divisions,  particularly  the  upper,  or  a  collection  of  matter  within 
its  sheath,  has  been  frequently  mistaken  for  deep-.seated  abdominal  di.sease. 

In  the  erect  po.sition  the  anterior  superior  spines  of  tlio  ilia  are  a  little  lnl.iw  the  level 
of  the  promontory  of  the  sacrum.  The  bifurcation  of  the  aorta  is  on  about  the  level  of 
the  highest  part  of  the  crest  of  the  ilium. 

62.  Umbilicus. — The  umbilicus  is  not  midway  between  the  ensiform  cartilage  and 
the  pubes.  but  rather  nearer  to  the  pubes.  In  all  cases  it  is  situated  above  the  centre  of 
a  man's  height.  It  is  a  vulgar  error  to  say  that  when  a  man  lies  with  legs  and  aruis 
outstretched  mid  a  circle  is  drawn  round  him,  the  umbilicus  lies  in  the  centre  of  it.  This 
central  imiiit  is  in  iiio~'t  prr«nn:=  jn>t  .ifiovc  th<-  juilies. 

£From  the  vertex  to  the  umbilicus,  the  whole  height  being  taken  as  the  unit  of  meas- 
nrement,  is  .550  at  birth — t.  f.  the  mid«point  is  above  the  navel.  At  two  years  it  is  at 
the  navel,  and  gradually  falls  as  the  iejss  grow  longer,  until  at  thirty  the  mid-point  is 
ju«*t  below  the  pubes  in  men  (half  an  inch)  and  just  above  it  in  women.  Moreover, 
while  at  three  to  live  years  of  age  the  whole  height  is  equal  to  the  distance  between  the 
outstretched  ftnger  tij>s,  before  that  age  it  is  somewhat  greater,  and  in  adult  life  is  much 
less.] 

in  very  corpulent  persons  two  deep  transverse  furrows  run  across  the  abdomen.  One 
runs  across  the  navel  and  completely  conceals  it.  The  other  is  lower  down,  just  above 
the  fat  of  the  pubes.  In  tapping  the  bladder  above  the  pubes  in  such  a  case  the  trocar 
should  be  introduced  wliere  this  line  intersects  the  linea  alha. 

Although  the  position  of  the  umbdicus  varies  a  little  in  different  persons  as  the  abdo- 
men is  unusually  protuberant  or  the  reverse,  still,  as  a  general  rule,  it  is  placed  about 
the  level  of  the  body  of  the  third  lutnhar  vertebra.  Now,  since  the  aorta  divides  a  little 
below  the  middle  of  the  fourth  lumbar,  it  follows  that  the  best  place  to  apply  pressure 
on  this  great  vessel  is  one  inch  below  the  umbilicus  and  slightly  to  the  left  of  it  (U5). 
That  the  aorta  can,  under  favorable  circumstances,  be  compressed  under  chloroform  suffi- 
ciently to  cure  an  anctirism  below  it  is  proved  by  recorded  cn^cs  atel  hv  none  more  effect- 
ually than  by  a  case  related  in  the  .second  volume  of  the  iiejnjr($  oj  ISt.  Bartholomew  b 
HmpitaXt  It  may  be  asked,  Why  not  apply  pressure  on  the  aorta  above  the  nmbtticus? 
The  MiSWW  is,  that  the  aorta  above  the  umbilicus  is  farther  from  the  surfacOi  md  is, 
moreover,  covered  by  important  structures  upon  which  pressure  would  be  dangerous. 
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[Tho  QnlnllOus  is  a  point  of  fusion  of  all  the  tissues  of  the  abdominal  wall,  Henc*, 
it  becomes  a  most  valuable  frnide  as  to  the  depth  cf  our  pn^^ition  when  cutting  t}irou;rb 
the  abdumiual  wall  to  attack  tumors,  etc.  in  the  :ibduuiiiKil  cavity.  Attempt  to  sirt'^'p 
the  finger  under  tbe  umbilicus:  if  through  the  abdominal  wall  and  u|i(>n  the  tmnor^  tbc 
finper  will  iiictt  with  iifi  ohstncle  other  tlimi  a<lhe^i(iri.<,  wliich  can  Km-  ihi-strt ivcc!  ;  if  on 
the  contrary,  still  in  the  thickness  of  the  abduminul  wall  (and  it  is  not  always  ea»v  Ui 
distinguish  tbis  in  any  otber  wty),  the  finger  will  be  absolutely  arreeted  at  the  iiarel.  and 
no  force  will  carry  it  farther. 

The  umbilicus  beinL'  the  remains  of  an  opening  into  the  belly,  when  stretched  by 
a6citcs,  as  the  fluid  can  insinuate  itf^elf  everywhere,  it  usually  bulges  out  considerably ; 
but  in  tumors  this  cannot  be  the  case. 

A{rain,  it  affonl-  pas.sage  to  the  contents  of  the  belly  not  uncommonly,  and  sk>  wc 
have  umbilical  heruise  i  and  sometimes  ovariau  fluids,  pus  in  peritonitis,  and  entotoa 
escape  here. 

It  is  also  an  important  point  for  measurements,  sometimes  used  in  fractures  and  di>Io< 

cations  of  the  hip  ami  fonnir  ami  in  fractures  of  tlio  nntcrior  superior  spines,  an-l  •  '  - 
in  measuring  the  size  of  tumors  from  it  to  the  ensiform,  the  pubcs,  and  the  t  wu  niac 
spines. 

The  umbilicus  is  always  much  deeper  and  wider  in  women  than  in  men.] 

n?>.  Parts  behind  the  Linea  Alba. — Let  us  next  consider  what  viscera  Ho  imni*^ 
diately  behind  the  linea  alba.  For  two  or  three  fingers'  breadth  below  the  ensiform  car- 
tilap:e  there  is  the  left  lobe  of  the  liver,  which  here  crosses  the  middle  line.  Below  tW 
ed<:('  of  the  liver  comes  the  stomach,  more  or  h-ss  in  rnntnrt  with  fli«>  linea  alba  ao.-.,r'!injt 
to  its  degree  of  distension.  In  extreme  distension  the  stomach  pushes  everylbiuj^  out  «*f 
the  way,  and  occupies  all  the  room  between  the  liver  and  the  umbtlieus.  When  etofrty 
and  contracted  it  retreats  behind  the  liver  and  lies  flat  in  front  of  the  pancreas  at  the 
back  of  the  alMldnifi),  thus  frivine  rtso  td  the  Inillow  termed  the  "pit  of  the  stoniacb." 
But  as  the  stomach  distends  it  makes  a  considerable  fulness  where  there  was  a  pit.  TIk 
middle  of  the  transverse  eolon  lies  above  the  umbilicus,  occupying  space  (vertieaUy  two 
or  three  inches)  accordiniz  tn  its  dl.stension.  Behind  and  below  the  umbilicus,  sopponan 
the  bladder  contracted,  are  the  small  intestines,  covered  by  the  great  omentum. 

64.  Peritoneum. — The  peritoneum  is  in  contact  with  the  linea  alba  all  the  way 
down  to  the  pubcs  when  the  bladder  is  empty.  But  when  the  bladder  distends  it  mix-^ 
the  peritoneum  from  the  middle  line  above  the  j'uhcs.  mi  that  with  a  bladder  di>c.  t«*lt>«i 
halfway  up  to  the  umbilicus  there  is  a  space  of  nearly  two  inches  above  the  8yni(^hyiij 
where  the  bladder  may  be  tapped  without  risk  of  injury  to  the  peritoneum.  For'ihe 
same  reason  we  have  space  sufficient  for  the  successful  performance  of  the  high  operation 
for  stone.  This  fact  in  anatomy  must  have  been  well  tinrlerstnnd  by  Jean  iVot.  the 
smith  at  Amsterdam,  who  in  the  .seventeenth  century  cut  hiinsLlf  ia  the  linea  alba  abuvt 
the  pubes  and  took  out  of  his  bladder  a  stone  as  large  as  a  hen's  egg.  The  stone,  the 
knife,  and  the  portrait  of  the  operator  may  1m-  .<cen  tn  this  day  in  the  nniseum  at  Tx  v  l^'ii 

(>5.  Division  of  the  Aorta. — The  aorta  generally  divides  at  a  point  cue  iucb  aud 
a  half  below  the  umbilicus.  A  more  reliable  guide  to  this  division  than  the  ombilieua  ss 
a  point  (a  very  little  to  the  left)  of  the  middle  line  about  the  level  of  the  high««t  part 
of  tlic  ere>f  nf  tlic  iliun).  A  line  drawn  with  a  ^lipht  curve  outward  from  this  p<iint  to 
the  groin,  where  the  pulsation  of  the  common  femoral  can  be  distinctly  felt  (rather  Ui-an-r 
to  the  pubes  than  the  ilium),  gives  the  direction  of  the  common  iliac  and  external  V&mc 
arteries,  .\bout  the  first  two  inches  of  this  line  belong  to  the  common  iliac,  the  rrmain* 
der  to  the  external,  .'^ligbt  pressure  readily  detects  the  pulsation  of  the  exteraai  iliae 
above  Poupart's  ligament. 

As  a  rule,  the  length  of  the  common  iliac  is  about  two  inches,  but  it  should  \*t 
remcmbc!<  '1  tlierc  are  frcijuent  deviations.  It  may  be  between  lbrce-f|uartf rs  of  an  inch 
and  three  inches  and  a  half  long.  These  varieties  may  arise  either  from  a  hi;ch  divijiuMi 
of  the  aorta  or  a  low  division  of  the  common  iliac,  or  both.  It  is  impoMtible  to  asoenaiu 
during  life  what  is  its  length  in  a  |:ivcn  instance,  for  there  is  n<»  neccs.-iary  relatinsi 
betwectj  its  length  and  the  height  of  llic  stature  Tt  often  short  in  tall  men.  and 
t*T*<i.  Anatomists  generally  describe  riglit  u.s  u  Irille  longer  than  the  left,  bm  theii 
average  length  is  pretty  nearly  the  same. 

r.fi.  Mr.  Abernethy,  whr.  in  the  \ear  I71't^>  first  put  a  li'jritnrc  round  the  external  iliac, 
made  his  incision  in  the  line  of  the  artery.  But  the  easiest  and  safest  way  to  rtach  the 
vnset  is  by  an  incision  (recommended  in  the  first  instance  by  Sir  AmIcv  C(>open  and  nvv 
generally  adopted)  beginning  just  on  the  inner  side  of  the  artery,*  little  above  Poii|Mit'i 
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Ugament)  and  continned  upward  and  outward  a  little  beyond  the  spine  of  the  ilium. 
TIh>  same  incision  extended  farther  in  the  same  direction  would  reaeh  the  common 

iliac. 

67.  Bony  Prominencee.— 'The  anterior  enperior  spine  of  the  ilium^  the  spine  of 
the  pubes,  and  the  line  of  Poupart'i  ligament  are  landmarks  with  which  everj  surgeon 

shouKl  be  thoronulily  familiar. 

ti8.  Spine  of  the  Ilium. — The  spine  of  the  ilium  is  the  spot  from  which  we  meas- 
ure the  length  of  the  lower  extremity.    It  la  a  valuable  landmark  in  determining  the 

nature  of  injuries  to  the  pt  lvis  and  the  hip.  The  tliuml)  easily  feels  the  .spine,  even  in 
fat  persons.  Its  position  with  regard  to  the  trochanter  major  should  be  car«fully  exam- 
ined. The  best  way  to  do  this  is  to  place  the  thumbs  firmly  on  the  opposite  spines  and 
to  grasp  the  trochanters  with  the  fingers.  Any  abnormal  position  on  one  siae  is  tbns 
easily  asccrtfitncfi  with  the  sound  sid.-  af  a  guide. 

^In  all  such  measurements  it  is  of  the  utmost  importance  that  a  line  Joining  the  two 
spines  should  he  at  right  angles  to  the  axis  of  the  body,  or  the  measurements  cannot 
fail  to  be  inaccurate.  The  spines  also  are  so  open  to  error  as  points  of  measurement  (for 
we  scarcely  ever  can  get  precisely  eorrespondinsr  points  on  the  two  .<iil<'>)  that  I  have 
long  since  adopted  the  following  ujtthod :  See  that  the  body  is  straight  and  the  pelvis 
(i.  t.  the  line  between  the  two  spines)  at  right  angles  to  it.  Let  an  assistant  hold  the 
head  ininiov:iljly  in  the  middle  line.  Let  the  patient  seize  the  tape-line  witli  hi^^  teeth. 
Measure  one  side,  say  to  the  iuoer  malleolus.  Then  measure  the  other  side — never  by 
keeping  the  measure  of  the  first  side  and  simply  passing  acrwa  to  the  other  leg,  but  by 
an  independent  measurement.  The  last  precaution  eliminates  our  preconceptions.  The 
chief  source  of  error  here — which  exists  in  all  methods  of  itieasurcment — is  the  position 
of  the  pelvis.  The  advantage  iii  in  ouo  and  the  same  stariiag-poiut,  and  that  in  the 
median  line. 

It  must  not  be  forgotten,  however,  that  there  is  not  infrequently  a  normal  difference 

in  the  Ictiirtli  of  \\w  two  Ion's.] 

69.  Spine  of  the  Pubes. — The  ^\nnfi  of  the  pubcs  is  the  best  guide  to  the  external 
abdominal  ring,  which  cannot  easily  hi>  i\  It  hy  plueing  the  finger  directly  over  it,  since  it 
la  generally  covcrod  hy  fat.  To  fed  it  disiinctly  we  should  pu?h  up  tlii'  ^Wn  of  the 
licrotum  and  ^et  beneath  the  subcutaneous  fat.  If  there  be  any  difficulty  in  finding  itj 
abduct  the  thigh,  and  the  tense  tendon  of  the  adductor  longns  will  lead  up  to  it. 

The  position  of  the  spine  of  the  pubes  is  appealed  to  as  a  means  of  diagnosis  in  doubt 
between  inguinal  and  femoral  hernia.  The  spine  lies  on  the  outer  side  of  the  neck  of  an 
inguinal  hernia,  on  the  inner  side  of  the  neck  df  a  femoral. 

The  spine  of  the  pubes  is  nearly  on  the  same  horizontal  line  as  the  upper  part  of  the 
trochanter  major.  Id  this  line  abont  one  full  inch  external  to  the  Spine  is  the  femoral 
riug.    Here  is  the  seat  of  stricture  in  a  femoral  hernia. 

70.  Poupart'fl  Lisrament,  or  Ornral  Aroh. — ^The  line  of  Poupart's  ligament 
(orural  arch)  is  in  most  persons  indicated  by  a  slight  crescent>Iike  furrow  along  the  skin- 
It  corresponds-  with  a  line  drawn,  not  straifrht.  but  with  a  gentle  curve  downwartl.  from 
the  tipiue  of  the  ilium  to  the  spine  of  the  pubes.  ^Yitb  the  help  of  the  preceding  land- 
marks it  is  easy  to  find  the  exact  position  of  the  external  and  internal  abdominal  rings 
and  the  dircetion  of  the  inguinal  canal. 

[In  hernia  it  is  always  treacherous  to  trust  the  eye.  We  must  define  exactly  the  iliac 
and  pubic  spines  by  the  fingers,  and  draw  the  line  of  Poupart's  ligament  between  them 
by  an  aniline  pencil.  It  lies  at  the  uppermost  border  of  the  groin,"  or  groove  between 
the  abdonjen  and  the  thirh  ;  and  Titde«s  we  so  de6ne  itt*  two  ends  we  arc  very  apt  to  :ret 
it,  and  especially  the  inner  and  most  important  end,  too  low,  and  so  mistake  the  variety 
of  hernia  we  have  to  deal  with. 

Moreover,  an  examination  of  the  external  abdominal  ring  will  disclose  its  condition 
and  show  whether  the  hernia  is  or  i,«  not  inguinal.  Unfortunately,  in  women,  in  whom 
femoral  hernia  is  most  frequent,  thi.s  examination  is  least  satisfactory.  The  exact  location 
of  the  line  of  Poupart's  ligament  is,  therefore,  in  women  doubly  important.] 

71.  Abdominal  Ringrs. — The  extf^rnul  ahdominal  ring  is  situated  iinmrdiatelv  above 
the  spine  of  the  pubes.  It  is  an  oval  opening  with  the  long  axis  directed  obliquely  down* 
ward  and  inward.  Though  its  rise  varies  a  little  in  different  persons,  yet  as  a  rule  it  will 
admit  the  end  of  the  little  finger,  so  that  we  can  tell  by  examination  whether  it  be  free 
or  otherwise.  To  ascertain  this,  the  best  way  is  to  push  up  the  thin  .skin  of  the  .scrotum 
before  the  finger;  then,  by  tracking  the  .spernmtic  cord,  the  finger  readily  glides  over  the 
crest  of  the  pubes  and  feels  the  sharp  margins  of  the  ring. 
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The  position  of  the  internal  riiiir  is  about  midway  between  tbe  spine  of  the  iliaiB  and 
thf"  sviiiphvsi<  of  fill'  ]/uln-.  ami  alxiut  two-thirds  of  an  inch  above  Poupart's  Iip»rn«rnt 

72.  Inffuinal  Canal. — The  position  of  the  external  and  iutcroal  abdoiuiiial  rinj^ 
being  ascertained,  it  M  plain  that  tne  direction  of  tbe  inguinal  canal  nrast  be  oblit^U'  itr 
downward  and  inward,  and  that  it«  lung^th  in  a  well-fonned  adult  male  is  i'rotn  one  arid  a 
half  to  two  inches,  according  a.s  we  include  the  openings  or  not.  In  verj*  yoitnir  childr^  b 
the  canal  is  much  shorter  and  h-s)*  obli«(Ue.  the  inner  ring  being  behind  the  outer.  Wui 
the  groirth  of  the  pelvis  in  it-  tr;uisv<  r><  direction  the  anterior  apinea  of  tbe  ilia  beevni- 
fatilier  npnrt,  and  tliii>  draw  tbe  internal  ring  snore  and  more  away  frora  (t.  c  to  lh« 
outer  side  of  j  the  cxterual. 

73.  Spermatic  Cord. — ^The  spermatic  cord  can  be  felt  as  it  emergen  tbrou^  tbe 
external  ring,  and  its  course  can  be  tracked  into  the  Bcrotuni.  The  vaa  deferenii  can  b« 
distinct! V  ft  lt  ut  the  hnck  of  the  rord  and  sepanif^^d  from  its  cither  component  parts.. 

74.  Epigaatric  Artery. — The  direction  of  the  deep  epigastric  artery  corre*fMHMi» 
with  a  line  drawn  from  tbe  inner  border  of  the  internal  ring  up  tbe  middle  of  tbe  Rerte* 
muscle  toward  tlic  chest.  [It  lies  to  the  inaide  of  oblique,  and  to  the  ontaide  of  dii««. 
inguinal  hernia.] 

In  thin  pennons  the  absorbent  glands  which  lie  along  Poupart's  ligament  can  l»e  du^ 
tinetly  felt.    They  nre  usually  oval,  with  their  long  axes  fuirallel  to  tbe  liae  of  lb« 

ligament     f'^  ^'hT.] 

75.  Abdominal  Viscera. — Now  let  us  see  how  far  wo  can  make  out  extemaliy  ikt 
position  and  site  of  the  abdominal  Tisoera. 

To  make  this  examination  with  anything  like  success  it  is  desirable  to  relax  tbr 
abdominal  muscles.  The  tnaii  .should  be  On  his  hark,  the  IknmI.  ^ho^llder»,  and  tbr.rsx 
being  well  raised,  to  relax  tlie  llecti  muscles,  and  the  ihighh  beul  un  the  abditmen.  w 
relax  the  several  faaoise  attached  to  the  emral  arch.  To  induce  complete  relaxatiiiB 
white  a  very  careful  rxaTuiiiaii'in  i.s  dc-iml  [rllier  or"]  chloroform  slxuild  he  givrn. 

In  manipulating  the  abdumeu  we  should  not  use  the  tips  of  tbe  lingers.  This  is  »ur« 
to  excite  the  contraction  of  the  muscles.  Hie  flat  hand  should  be  gently  pressed  opue 
it,  and  with  an  undulating  movement. 

7().  It  is  well  to  bcnr  in  mind  that  the  central  tendon  of  the  Diajihragm  is  about  x\i 
level  of  the  lower  end  ot  the  sternum  at  its  junction  with  the  i>eventh  costal  cartilAst. 
that  the  right  half  of  the  Diaphragm  rises  to  about  the  level  of  the  fifth  rib— tliat  ia. 
about  an  itieh  Itelow  the  nipple  ;  that  the  left  half  docs  not  rise  quite  SO  biglL  In  tnu- 
quil  breathing  tbe  Diaphragm  descends  about  half  an  inch. 

The  position  of  the  abdominal  viscera  varies,  to  a  certain  extent^  in  differcut  {»enHii^» 
In  some  of  them,  especially  the  stomach,  their  position  varies  in  tbe  sane  peiWM  ti 
different  times. 

Let  us  take  first  the  largest  of  tbe  abdominal  viscera — tbe  liver. 

77.  XAvw, — Tbe  liver  lies  under  the  right  hypochondrium,  and  passes  eerofts  jhe 

middle  line  over  the  stomach  into  the  left  hypochondrium.  generally  speakin|r  as  far  i* 
the  left  mammary  line.  The  extent  to  which  it  ran  he  felt  helow  the  ei!.:es  uf  tbe  riU 
depends  upon  whether  it  i.s  tiilarged  or  not,  as  well  upon  its  text  are.  and  al^i  up%.a 
the  amount  of  flatus  in  the  .stomach  and  intestines.  As  a  rule,  in  liralth  it«  lower  thin 
b'lrih  r  |irojfi>f s  jtlmiit  half  an  iiuli  Ih  Ip.w  the  cnst.al  eartilaires,  anil  r.-m  In'  felt  niovini;  u^ 
and  down  with  the  action  of  the  Diaphragm,  but  it  requires  an  educated  baud  to  fe^l  u  : 
an  unedttcated  hand  would  miss  it  altogether.  That  part  of  it,  however,  wbieb  cixm<* 
the  middle  line  bclow^  the  ensiform  cartilage  is  much  more  accessible  to  the  feel  ;  here  it 
lies  immediately  behind  the  linea  alba  and  in  front  of  the  .■«(.iTnaih.  iKMrlv  halfwar  do*-, 
to  the  umbilicus.  Here,  therefore,  is  the  best  place  to  feel  wlieilur  the  liver  be  <rnlar|:<r4 
or  pushed  down  lower  than  it  ought  to  be.  If  it  be  mnoh  enlarged  and  nmcb  lower, 
even  tin-  mn-t  untutored  band  could  ditcct  i(>  I'dge. 

Even  if  the  edge  of  the  liver  be  felt  very  much  lower  than  its  normal  Kdow  the  ri'- 
it  does  not  necessarily  follow  that  the  liver  ij*  enlarged,  since  it  may  be  pressed  down  ht 
other  causes — for  instance,  the  habit  of  wearing  tight  stays. 

To  what  heT'_:ht  does  the  liver  a.<cend  ?  This  caii  inly  l>e  nsccrtained  hv  friT.-fiil  jtrr- 
cussion  of  the  chesi  wall.  Tbe  highest  part  of  its  convexity  on  the  right  side  u  aic««t 
one  inch  below  tbe  nipple,  or  nearly  on  a  level  with  the  external  and  inferior  aji^e  of  tbs 
pectoralis  major.  Posteriorly,  the  liver  comes  to  the  snrface  below  the  base  of  (be  Hgbf. 
lung,  above  the  level  of  the  tenth  dorsal  spine. 

Koughly  speaking,  the  upper  border  of  the  liver  corresponds  with  the  lev^l  nf  tW 
tendinous  centre  of  the  Diaphragm ;  that  is,  the  level  of  the  lower  end  of  tbe  atetsw*. 
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Thus,  a  needle  thrust  into  the  right  side,  between  the  sixth  and  seventh  ribs,  would 
traverse  the  lung  and  then  go  through  the  Diaphragm  into  the  liver. 

78.  Gall-bladder. — The  gall-bladder,  or  rather  the  fundus  of  it,  is  situated  just 
below  the  edge  of  the  liver.  alxMit  tlic-  ninth  costal  cartilage,  oatside  the  edg«  of  the 
right  licctuti  luusole,  but  [unless  distended^  cannot  be  felt. 

79.  Stomaoh. — ^The  stoinaob  varies  in  aise  more  than  any  [other]  organ  in  the  body. 
When  empty  and  contracted  («j3)  it  lies  at  the  back  of  the  aluioiiu  n,  uverlapped  by  the 
leffc  Inbp  nf  tho  liver,  riiiil  iti  front  of  the  pancreas.  When  very  full,  it  turns  on  its  axis 
and  .swells  up  toward  tlit;  trout,  coming  clu.se  behind  the  wall  of  the  abdomen,  occupying 
most  of  the  lefl  hypocbondriuni  and  epigastrium,  displacing  the  other  contiguous  organs, 
pu??hing  in  every  direction,  ami  often  interfcriiiL:  with  the  action  of  the  heart  nml  left 
lung.  Uence  the  palpitation  and  distressing  heart  symptonia  in  indigestion  and  flatu* 
lenee. 

The  cardiac  orifice  of  the  stomach  lies  to  the  left  of  the  middle  line,  just  below  the 
level  of  the  junction  of  the  ^seventh  costal  cartilage  with  the  sternum. 

80.  Pylorus. — The  pylorus  lies  under  the  liver,  on  the  right  side,  near  the  end  of 
the  eaitilage  of  the  eighth  rib,  but  it  eannot  be  felt,  unless  occasionally  when  enlarged 
and  hardened  by  disea.se. 

81.  Spleen. — The  spleen,  if  it  be  healthy,  cannot  be  felt,  so  completely  is  it  shel- 
tered by  the  ribs.  It  lies  on  the  left  side,  connected  to  the  great  end  of  the  stomach, 
beneath  the  ninth,  tenth,  and  eleventh  ribs,  between  the  axillary  lines — lines  drawn  ver* 
tically  dowttwnrd  from  the  anterior  and  posterif>r  margins  of  t!  '  ;i\illa.  Its  upper  ed-^'c 
is  on  a  level  with  the  spine  of  the  ninth  dorsal  vertebra,  its  lower  with  the  spine  ot  the 
eleventh. 

Its  position  and  size,  therefore,  in  health  can  only  be  ascertained,  and  not  very  accu- 
rately, by  the  extent  of  dulness  on  percu-^^ion.  The  greatest  amount  of  dulnesf  would 
be  over  the  tenth  and  eleventh  ribs;  above  tliis  the  thin  edge  of  the  lung  would  ititer- 
vene  between  the  spleen  and  the  abdominal  wall.  If,  therefore,  the  spleen  can  be  dis- 
tinctly felt  below  the  rih-^.  it  mn.st  he  enlarged.  In  proportion  ti)  its  enlargement,  so  can 
its  lower  rounded  border  be  detected  below  the  tenth  and  eleventh  ribs,  especially  when 
forced  downward  by  a  deep  inspiration.' 

82.  Panoreas. — ^The  pancreas  lies  transversely  behind  the  stomach,  and  crosses  the 
aorta  and  tlie  spine  about  the  junction  of  the  first  and  second  lumliar  vertebra?.  The 
proper  place  to  feel  for  it,  therefore,  would  be  in  the  linca  alba,  about  two  or  three  inches 
above  the  nmbiliens.  Is  it  perceptible  to  the  touch  ?  Only  under  very  deep  pressure 
and  very  favorable  cireutnstances,  such  as  an  onKieiat.  d  and  empty  abdomen.  It  is 
worth  remembering  that  it  may  be  felt  under  such  conditions.  The  pancreas  of  normal 
size,  in  thin  persons,  has  been  mistaken  for  disease — disease  of  the  transverse  arch  of 
the  colon  or  aneurism  of  the  abdominal  aorta. 

83.  Kidney. — The  kidney  lies  at  the  back  of  the  abdomen,  on  the  Quadratus  lum- 
borum  and  i'soas  muscles,  opposite  the  two  lower  dorsal  and  two  upper  lumbar  spines. 
The  right,  owing  to  the  aiie  of  the  liver,  is  a  trifle — say,  three-<(uarters  of  an  inch — 
lower  than  the  left.  The  pelvis  of  the  kiditiey  is  on  about  the  level  of  the  spine  of  the 
first  lumbar  vertebrae:  the  upper  border  is  on  about  the  level  of  the  space  between  the 
eleventh  and  twelfth  dorsal  spines ;  the  lower  border  comes  as  low  as  the  third  lumbar 
spine.  During  a  deep  inspiration  both  kidneys  are  depressed  by  the  Diaphragm  neariy 
half  an  inch. 

Can  we  feel  the  normal  kidney  ?  The  only  place  where  it  is  accessible  to  pressure  is 
jost  below  the  last  rib,  on  the  outer  edge  of  the  Erector  spinse.  T  say  accessible  to 
pre.«.Hure,  for  I  have  never  succeeded  in  satisfying  myself  that  I  have  distinctly  felt  its 
rotiti'l.  il  low»'r  border  in  the  living  snhjeet.  nor  even  in  the  dend,  with  the  n'h  nntnge  "f 
flaccid  abdominal  walls  and  the  opportunity  of  making  hard  pres.sure  with  both  hands 
placed  simultaneously,  one  in  front  of  the  abdomen,  the  other  on  the  back.  For  these 
reasons,  alth«)ugh  we  can  easily  ascertain  its  d^ee  of  tenderness,  we  cannot  actually 
feel  it  unless  it  be  considerably  enlarged. 

We  must  be  on  our  guard  not  to  mi.«tuke  for  the  kidney  an  enlarged  liver  or  spleen 
or  an  accumulation  of  feces  in  the  lumbar  part  of  the  colon.  (]As  Sir  William  .Jenner 
has  pointed  out.  the  anterior  l".r<l.  r  of  ilu  '•pleen  i<  sharp  and  may  be  notched,  in  both 
of  which  respects  it  differs  from  the  kidney,  even  when  enlarged.J 

84.  Large  bitoatixie. — ^Let  us  now  trace  the  large  intestine  and  see  where  it  is 

'  8ee  some  good  obaervationa  on  tha  poulion  of  the  enlai^^  spleen,  by  Sir  W.  Jennsr ,  BriU  Med, 
Jmutut  Jan.  \%  1809. 
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acccsiiible  to  pressure.  The  cascuoi  or  caput  coli  and  the  ilio-eaecal  valve  lie  in  the  n^hi 
iliao  fossa  [or  more  frequently  in  theuppet*  pelvis,  nittch  nearer  tlic  middle  line  thmn  pfei^ 
i  r-illy  suppoiii.'d The  ascending  colim  run?  up  the  riLrlit  lutiihar  ri'L:inii  over  x\\'^  r\_\\\ 
kiUuej.  [For  its  line,  see  §&1J  The  transverse  colon  crosses  the  abdomen  two  or  ihn* 
tnehes  above  the  umbiKeiiB.  Tm  deaoending  colon  lies  in  the  left  lumbar  region  in  frai 
of  the  left  kidney.    The  sigmoid  flexttre  occupies  the  left  iliac  fossa. 

Throu^luuit  this  torttions  mfirso,  except  at  the  lupatic  and  splenic  flexures,  the  f^ohin 
is  accessible  to  pressure,  and  we  could,  under  favorable  circumstances,  detect  har»]cne«i 
feces  in  it.  In  a  case  which  oeeurred  in  St.  Bartholomew's  Hospital  a  eolleetion  of  f«ce« 
in  the  transversa  colon  formed  a  distinct  tumor  in  tlu-  alxlniiicn.  All  the  symptom? 
yielded  to  large  and  repented  injections  of  olive  oil.  In  another  case  an  accumul«iiri>ft 
of  fecal  matter  in  the  niuiuuid  flexure  during  life  was  mistaken  for  a  malignaut  di»e«^. 

85.  Colotomy. — The  operation  of  o].uning  the  oolon  (oolotomy)  may  be  dont  in 
the  right  or  left  loin  below  the  kidney,  in  that  part  of  the  colon  not  covered  by 
peritoneum. 

The  landmarks  of  the  operation  are :  (1)  the  last  rib,  of  which  feel  the  sloping  edct ; 
(2)  the  crest  of  the  ilium;  (3)  the  outer  border  of  the  Erector  spinas.  The  iiK-i^mn 
should  ho  ;ih'>nt  throe  inches  loner,  midway  between  tfie  rib  and  tliL-  iliitm.  It  should 
begin  at  the  outer  Uirdcr  of  the  Krcctur  hpina),  and  should  slope  duwaward  und  outward 
in  the  direction  of  the  rib.  The  edge  of  the  Quadratns  lumborum,  which  is  the  ^ide 
to  the  colon,  is  nhont  nnr«  inch  e.\t<  riial  lo  tl^e  edge  of  the  Erector  spinw.  or  thrc«*  full 
inches  from  the  lumbar  spines.  The  line  of  the  gut  ia  vertical,  and  runs  fur  a  ^ood  two 
inches  between  the  lower  border  of  the  kidney  and  the  iliac  crest  on  the  left  ddc  ;  rather 
less  on  the  right. 

Small  Intestines. — All  the  room  below  the  umbilicns  if  occupied  by  tlx 
intestines.    The  coils  of  the  jejunum  lie  nearer  to  the  umbilicus  ^one  reason  iif'  iht 
great  fatality  of  unbilieal  hemiie).   Those  of  the  ilium  are  lower  down.    [As  the 
patches  of  Peyer  invtdvrd  in  typhoid  fevor  lie  chiefly  near  the  lower  end  of  the  irmm. 
which  terminates  at  the  ilio-eascal  valve,  this  will  account  for  the  tenderness  found  hort- 

It  must  be  remembered  that  in  ascites,  while  the  fluid  will  gravitate  to  the  Inwi  s; 
point  in  the  abdominal  cavity,  the  intestines,  being  fiil>  <1  with  air  and  tethered  to  the 
spine  l>y  tlie  mo«ontcry,  will  float  on  top.  ITcnco  (lie  \  alne  of  "postural  diagno^i<  — 
t.  r.  percussion  in  different  postures,  on  the  right  side,  the  left  side,  the  back,  etc.  In  any 
solid  or  encysted  tumor  this  cannot  hold  good.^ 

On  the  riL'ht  side,  a  little  below  the  ninth  nb,  the  colon  lies  dose  to  the  gall-bladder, 
and  is.  alter  death,  sometimes;  tinged  with  bile.  Posteriorly,  this  part  of  the  colon  is  in 
contact,  with  ilie  kidney  and  duodenum. 

86.  Bladder. — When  the  bladder  distends  it  gradually  rises  out  of  the  pelvis  into 
the  abdomen,  pushes  tlio  small  intestines  out  of  the  way  [lifts  the  peritonoTini  .  iff  from 
its  anterior  wall],  and  forms  a  swelling  above  the  pubes,  reaching  in  some  iu^taoc<>»  up 
to  tiie  navel.  The  outline  of  this  swelling  is  perceptible  to  the  hand  as  well  en  tu  per- 
cussion. More  than  this,  fluctuation  can  be  felt  through  the  distended  bladder  hy  ta^ 
ping  on  it  in  front  with  the  Gnirors  nf  one  hand,  while  the  forefinger  of  the  other  peiscd 
up  the  rectum  feels  the  bottom  of  the  trigone. 


THB  FBBUNISUM. 

The  h  i'      -iipposrf  to  he  placed  in  (lie  usual  position  for  lithotomy. 

!^T.  Bony  Framework. — We  can  rea<lilv  feel  the  o<!scnn«!  nnd  ligamentous  Imaod- 
aries  of  the  perineum — namely,  the  rami  of  the  pubes  and  ischia,  the  tubero«itie4»  uf  \ht 
ischia,  the  great  sacro-isehiatio  ligaments,  snd  the  apex  of  the  coccyx.  This  franewotl 
forms  a  lozenge-shaped  space.  If  we  draw  an  imaginary  line  acro.'is  it  from  the  fmnt 
one  tuber  ischii  tf>  the  other,  wc  divide  this  space  into  an  anterior  and  a  posterior  tri^nc^o. 
The  anterior  i»  nearly  euuil;it<.ral,  und  in  a  well-formed  pelvis  its  sides  are  from  thrv^  'o 
three  and  a  half  inches  long.  It  is  called  the  urethral  triangle.  The  posterior.  <vmu-i- 
ing  the  greater  part  of  the  anus  and  the  ischio-rectal  fossa  on  each  side,  is  called  tW 
anal  triangle. 

88.  Bapiid.'~-A  slight  central  ridge  of  skin,  called  the  "  rsph^,**  mnt  (Vom  the  enes 
up  the  perineum,  scrotnm,  and  penis.   This  raphf,  or  middle  line  of  the  perinenm,  is  the 

*  See  Mr.  Trsves's  valuable  moaegraph  on  Tht  Am^bmg  iif  tkt  htalimol  Oami  tmd  ArifcimM  is 
Jfiia. 
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"line  of  safety  "  in  making  incisions  to  let  out  matter  or  c£Fuscd  urine  or  to  divide  a 
stricture. 

89.  Central  Point  of  the  Perineum. ^ — Tt  is  very  important  to  know  that  a  point 
of  the  raphe*  about  midway  between  the  scrotum  (where  it  joins  the  perineum)  and  the 
coutfti  of  the  anus  corresponds  with  the  so-called  central  tendon,"  where  the  perineal 
nittaelea  meet.  The  bnlb  of  the  urethra  lies  above  this  p  int.  and  never,  at  any  a^'e, 
comes  lower  down.  The  ;irt<jry  of  the  bulb,  too,  never  runs  below  this  level.  Therefore 
the  incision  in  lithotomy  should  never  commence  above  it.    A  knife  introduced  at  this 

Eoint  «ttd  pui^eil  baekward  with  s  very  sligbt  inelinatioti  upward  woald  enter  the  mem- 
ranouH  part  of  the  urethra  just  in  front  of  the  prostate  gland;  pushed  still  farther,  it 
wotild  enter  the  nock  <>f  tlie  bladder.  This  point,  thou,  is  a  very  good  landmark  to  the 
urethra  in  lithotomy,  or.  indeed,  in  any  operations  *>u  the  perineum. 

The  incision  in  the  lateral  operation  of  lithotomy,  beginainf^  below  the  point  indi- 
cated, .shonlil  be  carried  ilnwiiw ;inl  and  luitward  between  the  anus  nrid  the  tulxTuslr v  of 
the  ischium,  a  little  nearer  to  the  tuberoiiity  than  the  anus  [because  the  rectum  is  wider 
than  the  anus].  The  lower  end  of  the  indBion  should  reach  a  point  jnsthelow  the  [level 
of  the]  anuB. 

90.  Triang^ular  Lig'ament. — In  a  thin  perinenni  we  ran  fcfl  the  lower  border  of 
the  deep  perineal  fascia,  or  the  so-called  *  triangular  ligament,  of  the  urethra.  The 
urethra  passes  through  it  about  one  ineh  below  the  lower  part  of  the  symphysis  pubis 
and  about  three-quarters  of  an  inch  lii;:lii'r  llian  the  rt  ritral  tondon  of  tlie  [lerineum.  It 
is  important  to  bear  in  mind  these  landmarks  in  introducing  a  catheter.  It'  the  catheter 
be  depressed  too  soon,  its  passage  will  be  resisted  by  the  triangular  ligament ;  if  too  late, 
it  will  be  likely  to  make  a  false  passage  by  running  through  the  bulb. 

01.  Anus. — One  nf  the  most  important  landmarks  which  guide  a  surgeon  in  his 
operation  about  the  anus  is  a  white  line'  at  the  junction  of  the  skin  and  mucous  mem- 
brane. It  is  easily  reoognized  and  is  of  especial  interest,  becaQse  it  narks  with  great 
preoisit)!!  the  linear  interval  between  the  External  and  Internal  sphincter  muscles.  From 
thi.s  line  the  Internal  sphincter  cxtendei  upward,  beneath  the  muoous  membrane,  for  about 
an  inch,  becoming  gradually  uiure  and  more  attenuated. 

The  wrinkled  appearance  of  the  anus  is  caused  by  the  contraction  of  the  External 
sphincter  At  tlie  bottom  of  Uieso  outaneouB  folds,  especially  toward  the  eooeyz,  we 
look  for  "  fissure  of  the  anus." 

92.  Landmarks  in  tiie  Rectum. — Many  valnahle  landmarks  may  be  felt  by  intro* 
duMUg  the  finger  into  the  rectum,  with  a  catheter  at  the  same  time  in  the  urethra.  Tb% 
principai  of  these  liuidraarks  are  the  following: 

a.  The  finger  can  feel  the  extent  and  powerful  grasp  of  the  Internal  sphincter  for 
about  one  ineh  up  the  bowel  (91). 

b.  Urethra. — Through  the  front  wall  of  the  bowel  it  can  most  distinctly  feel  the 
track  of  the  menibranou.s  part  of  the  urethra,  exactly  in  the  middle  line.  This  is  very 
important,  because  you  can  ascertain  with  precision  whether  the  catheter  has  deviated 
from  the  proper  track. 

c.  Prostate  Gland. — About  an  ineh  and  a  half  or  two  inrhe.<  from  tlie  anus  the  fin- 
ger comes  upon  the  prostate  gland.  The  gland  lies  in  close  contact  with  the  bowel,  and 
can  be  detected  by  its  shape  and  hard  feel.  The  finger,  moved  from  side  to  side,  can 
examine  the  size  of  its  lateral  lobes,  their  consistence  and  sensibility. 

fl.  The  fitiger,  introduced  still  farther,  can  reach  beyond  the  prostate  as  far  as  the  apex 
of  the  trigone  of  the  bladder.  More  than  this,  it  can  feel  the  angle  between  the  ductus 
communes  ejaculatorii,  which  forms  the  apex  of  the  trigone.  This  is  the  precise  spot 
where  the  distciiib  d  bladder  slifiuM  be  punctured  through  the  rectum.  The  more  dis- 
tended the  bladder,  the  easier  can  this  spot  be  felt.  Fluctuation  is  at  once  detected  by  a 
gentle  tap  on  the  bladder  above  the  pnbes  (8G).  The  tro<»r  must  be  thrust  in  the  direc- 
tion of  the  axis  ot  the  distended  bladder ;  that  is,  Toughly  speaking,  in  a  line  drawn  from 

the  anus  tbrnni^h  tlic  pilvis  tu  the  umbilteus. 

«.  The  fold  of  peritoneum  called  the  recto-vesical  pouch  is  about  four  inches  from 
the  anus,  therefore  it  is  not  within  reach  of  the  finger,  and  we  run  no  risk  of  wounding  it 

in  tapping  the  bladder  if  the  troear  he  introduced  near  the  angle  of  the  trigone.  [J.  B. 
Roberts  has  measured  the  distance  of  the  recto-vesical  (or  reeto-vaginal)  pouch  from  the 
anus,  both  in  situ  and  after  removal  from  the  body.  The  distance  was  one  and  a  quarter 
to  two  inches  «ii  stytf,  and  from  three  and  a  half  to  four  and  a  quarter  inches  after  removal.] 
The  finger  can  feel  one  of  the  ridges  or  folds  nf  nincotis  membrane  which  are  situ* 

*  Uctitra  o»  Beat  and  Fhin,  by  John  UillOD,  F.  K.  6^  London,  1863^  p.  280. 
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at«d  at  the  lower  part  of  the  rectum.  This  fold  projects  from  the  side,  and  «>onietiiiMi 
fVom  the  upper  part  of  the  re«(aiD,  near  tlie  prostate.    When  thickened  or  nloermtcd  tUi 

fold  occasions  Lrr.  at  pain  in  defecation,  and  great  relief  is  afforded  by  its  division. 

Lastly,  the  hnger  can  examine  the  coodition  of  the  spaces  filled  with  fat  on  ifither 
side  of  the  rectum,  called  the  ischio-rectal  foem,  with  a  view  to  ascertain  the  existence  of 
deep-seated  collections  of  matter  or  the  intemftl  eominiiiiieetioiis  of  fistnlae. 

[It  i?-  often  important  to  instruct  mothers  and  nurses  af«  to  the  difference  in  tl- 
Direction  of  the  Anus  and  that  of  the  Rectum,  in  order  that  thc^  luay  intrndoce 
the  nossle  of  an  enema  syringe  without  pain.  The  rectum,  after  following  tlie  enrve  of 
the  sacruD)  and  coccyx,  suddenly  bends  backward  and  ternjinates  in  thr  anus.  The  axi* 
of  the  anal  opening  is  in  the  direction  of  the  navel  for  about  an  inch,  and  when  the  fin^fr, 
the  syringe-nozzle,  or  other  instrument  hii,s  been  introduced  thus  far,  it  may  then  be  sw^pt 
around  so  as  to  point  to  the  small  of  the  back  and  be  pushed  in  as  far  a»  neeessarj. 

It  is  useful  to  remember  that  in  womon  the  pi>-;t*'ri<)r  wall  df  tlie  \aL'inn  ran  bf  everltr^l 
from  the  rectum,  and,  vice  vend,,  the  rectum  from  the  vagina,  and  so  be  carefullj  exan- 
ined  without  a  speenlum.] 

Introduction  of  Catheters. — In  the  introduction  of  catlieters  the  followinir  »tx 
good  rules:  Keep  the  point  of  the  instrument  well  appliofl  against  the  upper  entf  i'.- 
the  urethra  ;  depress  the  handle  at  the  right  moment  \  keep  the  umbilicus  in  vicv, 
in  cases  of  difficulty  feel  the  urethra  through  the  rectum,  to  ascertain  whether  the  toatnh 
ment  bo  in  tlw  rii:lit  direction.  Attention  to  these  rnlos  (liiMini-lo  s  the  risk  of  inakiriL' a 
false  passage,  au  injury  which  under  great  delicacy  ia  manipulatioa  ought  oerec  to 
happen. 

Urethra  in  tha  Ghild.— In  children  the  membranous  part  of  the  urethra  t.s.  tel»> 
tivolv  speaking,  very  long,  owing  to  the  sniallnesa  of  the  prostate.  Tt  is  ul->'  n:(.f«r 
sharply  curved,  because  the  bladder  in  children  is  more  in  the  abdumen  than  in  tb« 
pelvis.  It  is,  moreover,  composed  of  thin  and  delicate  walls.  The  greatest  gentleneM, 
therefore,  should  be  used  in  passing  a  catheter,  else  the  instrument  is  likely  to  pa.« 
through  the  coats  and  make  a  false  passage.  Hence  (he  advantage  of  brifi;?  ab]<»  f'» 
ascertain  through  the  rectum  whether  the  instrument  bu  in  the  right  track  and  moriug 
IMy  in  the  bladder,  which  can  also  be  «isily  felt  in  ohildren. 


THE  THIQH. 

93.  Poupart's  Ligrament,  or  Crural  Arch.— Mark  the  anft  rior  pnprrior  «pin<?of 
the  ilium,  the  spine  of  the  pubcs,  and  define  the  line  of  Poupart's  ligament,  which  cxt«u«i» 
between  them.  This  line  is  one  of  our  guides  in  the  diagnosis  of  inguinal  and  femoral  ber- 
niae.  Tf  the  bulk  of  the  tumor  be  above  the  line,  the  hernia  is  probably  inguinal  ;  if  below 
it,  femoral.  The  line  is  not  a  straight  one  drawn  from  the  spine  of  the  ilium  to  the  .-fpiDc 
of  the  pubes,  but  slightly  curved,  with  the  convexity  downward,  owing  to  its  close  cwd- 
nection  with  the  fascia  lata  of  the  thigh.  In  many  persons  it  can  be  distinetlj  felt;  i> 
nearly  all  its  precise  course  is  indicate*!  by  a  .^liu'bt  fnrniw  io  tlie  skin. 

For  the  points  about  the  spine  of  the  pubes  refer  to  paragraph  <jy. 

94.  Furrow  at  the  Bend  of  the  Thiffh. — ^When  the  thigh  is  even  Blu^htly  bent 
there  appears  a  second  furrow  in  the  skin  below  that  at  the  crural  areh.  This  ^eeond 
furrow  begins  at  the  angle  between  the  serotum  and  the  thigh,  passes  ontwar-1,  and  m 
gradually  lost  between  the  top  of  the  trochanter  and  the  anterior  superior  spue  of  (br 
ilium.  It  runs  right  across  the  front  of  the  capsule  of  the  hip-joint.  For  thts  msoe  it 
is  a  valuable  landmark  in  amputatifin  at  the  hip-joint.  The  point  of  the  knife  should  be 
introduced  externally  where  the  furrow  begins,  should  run  precisely  along  the  lino  of  it, 
and  come  out  where  it  ends,  so  that  the  capsule  of  the  joint  may  be  opened  with  the  first 
thru.st.  In  suspected  disease  of  the  hip,  j>ressure  made  in  this  line,  just  below  tbe  *pii>* 
of  the  ilium,  will  fell  n>  if  the  joint  be  letitler.  Effu-i"ii  into  the  i-iint  ubHtrnitot  sU 
trace  of  the  furrow  and  makes  a  fulness  when  contrasted  with  the  opposite  jrrotn. 

95.  SaphenouB  Opening. — In  most  persons  there  is  a  natural  depresttion  over  tt« 
saphenous  opening  in  the  fascia  lata,  where  the  .^japhena  vein  joins  the  femoral.  Th* 
position  of  tins  f^petiinir  is  jnst  below  the  inner  third  of  Poupart's  ligament  and  about  aa 
inch  and  a  half  external  to  the  spine  of  the  pubcs.  This  is  the  jilace  where  the  &*elliaff 
of  II  femoral  hernia  first  appears;  therefore  it  ought  to  be  carefully  examined  in  esses  tf 

doubt. 

U6.  Femoral  Ring. — The  position  of  the  femoral  ring,  through  which  the  bcnut 
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pf'fapr?!  from  the  abdomen,  is,  on  a  deeper  plane,  about  half  an  inch  hitrher  than  the 
saphctiuus  opening  and  immediately  under  P<»upart's  ligament.  As  the  plane  of  the 
ring  U  Tertical  in  the  supine  position  of  the  body,  the  way  in  which  we  should  try  to 
reducf^  a  fruioral  hernia  is  by  pressure,  applied  first  in  a  dowiiwanl  (Hrfrtinii,  afterward 
io  au  upward.  The  intestine  protruded  has  tu  pass  back  under  a  .^harp  edge  of  fascia — 
nftinelj^  the  upper  horn  of  the  snphenous  opening  (known  as  Hey 's  ligament)  [or  the  faU 
oiform  prooenj.  At  the  same  time  we  bend  the  thigh,  to  relax  (he  faseia  as  mnch  as 
posfiible. 

A  good  way  to  find  the  seat  of  the  femoral  ring  with  precision  is  the  following :  Feel 
for  the  pnlsatioa  of  the  fenoral  artery  on  the  pnbes ;  allow  half  an  inch  (on  the  inner 
side)  for  the  fpinoral  vein  ;  then  eoines  the  femoral  ring. 

In  performing  the  operation  for  the  relief  of  the  stricture  in  femoral  hernia  the  incis- 
ion through  the  akin  should  be  about  an  inch  and  a  half  external  to  the  spine  of  the 
pnbes.  its  direction  should  be  Tertieal  and  its  middle  should  be  just  over  the  femoral 
ring. 

97.  Lymphatic  Glands  in  the  Qroin.— The  cluster  of  inguinal  and  femoral  fi.  e. 
saphenous]  lymphatic  glands  ean  sometimes  be  felt  in  thin  persons.   The  ingninai  lie 

for  the  mo!4t  part  along  the  line  of  Pi  tu  part's  ligament :  they  receive  the  absorbents  fmm 
the  wall  of  the  abdomen,  the  urethra,  the  penis,  the  scrotum,  anus  [porincnm,  and  «rlu. 
teal  rcgionj.  The  femoral  for  saphenous]  glands  lie  chiefly  ov^^r  the  saphenous  opening 
and  along  the  outer  side  or  the  saphena  vein :  they  receive  the  absorbents  of  the  lower 
extremity;  they  receive  some  also  from  the  srmttnn,  of  whieh  we  have  practical  evi- 
dence in  cases  of  chimney-sweepers'  cancer,  [it  is  extremely  important  to  differentiate 
these  two  seta  of  glands'--the  inguinal  and  the  saphenous — as  the  enlargement  of  one 
set  or  the  other  often  throws  great  light  on  the  seat  and  eharacter  of  any  lesion  pro- 
ducing this  enlargement.] 

98.  Trochanter  Major. — The  trochanter  major  is  a  most  valuable  landmark,  to 
which  we  are  eontinnally  appealing  in  injuries  and  diseases  of  the  lower  extremity. 
Til  ere  is  a  natural  depression  over  t  he  hip  (in  fat  persons)  [and  thin  too^,  where  it  lies 
very  near  the  surface,  and  can  be  plainly  felt,  especially  when  the  thigh  is  rotated. 
Nothing  intervenes  between  the  bone  and  the  skin  except  ihc  btroiig  fascia  of  the  Gluteus 
maxim  us  and  the  great  bursa  underneath  it. 

Tlie  top  of  the  trochanter  lies  pretty  nearly  on  a  level  with  the  sjiine  of  the  pubes,  and 
is  about  three-fourths  of  an  inch  lower  than  the  top  of  the  head  of  the  femur.  A  careful 
examination  of  the  bearing  of  the  great  trochanter  to  the  other  bony  prominences  of  the 
pelvis,  and  a  comparison  of  ita  relative  position  with  that  of  the  opposite  side,  are  the  best 
guides  in  the  iliagnosi?s  of  injuries  about  the  hip  and  the  position  of  the  hearl  of  the  femur. 

yO.  Nelaton'a  Line. — "  If  in  the  normal  state  you  examine  the  relations  of  the 
great  trochanter  to  the  other  bony  prominenoes  of  the  pelvis,  yon  will  find  that  the  top 
of  the  trochanter  eorrospond.s  to  a  line  drawn  from  tho  anterior  superior  spine  of  the 
ilium  to  the  most  prominent  part  of  the  tuberosity  of  the  ischium.  This  line  also  runs 
through  the  centre  of  the  acetabulum.  The  extent  of  displacement  in  dislocation  or  frac- 
ture is  marked  by  the  projection  of  the  trochanter  behind  and  above  this  line.'** 

"  Nelatun's  line,"  as  it  is  tenned,  theoretically  holds  irood.  Rut  in  stout  person^  it  is 
not  always  easy  to  feel  these  bony  points  so  as  to  draw  the  line  with  precision.  A  sur- 
geon must,  after  all,  in  many  cases  trust  to  measurement  by  his  eyes  and  his  flat  hands — 
his  best  guides.  Thus,  let  the  thumbs  be  placed  firmly  on  the  spines  of  the  ilia,  while 
the  fingers  grasp  the  trochant^^rs  on  each  side.  Ilavinv'  the  «onnd  side  as  a  standard  of 
compari.son,  the  hand  will  easily  detect  any  displacement  on  the  injured  side.  Hippoc- 
rates l>ids  us  compare  the  sound  parte  wiUi  the  parts  aflected  (in  ftactnres)  and  observe 
the  inetpialities. 

The  top  of  the  great  trochanter  is  the  guide  in  an  operation  recently  introduced  by 
Mr.  Adams — ^namely,  the  "  subcutaneous  section  of  the  neck  of  the  femur."  "  The  punc- 
ture should  be  made  one  inch  above  and  nearly  one  inch  in  front  of  the  top  of  the  tro- 
chanter The  neck  of  the  bone  is  to  be  sawn  throuirh  at  riijht  angles  to  its  axis,  the  saw 
Working  parallel  to  Poupart's  ligament  and  about  one  inch  below  it."  [Gant's  operation 
is  a  similar  subentaneous  seetion  of  the  shaft  of  the  femur  junt  below  the  lesser  trochanter.} 

Spine  of  the  Ilitim. — The  anterior  superior  spine  of  the  ilium  is  the  point  from 
which  we  measure  the  length  of  the  lower  limb,  [»See  §  bS.]  By  looking  at  the  .spines 
of  opposite  sides  we  can  detect  any  slant  in  the  pelvis.  [Their  position  should  be  care- 
fully marked  by  an  aniline  pencil.]  By  pressure  on  both  spines  simultaneously  [or,  better 

t  N^atoD,  PaOuiogU  ekirmgkak,  t.  iy.  p.  441, 1848. 
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still,  by  grasping  tbis  portion  of  tbe  ilium]  we  exftnine  if  there  be  a  fnctnre  of  tbe  peWie 

or  disease  at  the  sacro-iliac  joint. 

100.  *' Tn  n  diicinii  a  dislocation  of  tlic  liip  bv  manipulation  it  i«  important  t  *  1«»«ar  jr. 
mind  that  in  every  piisiiion  tbe  head  ot  the  femur  laces  ncArly  in  the  direction  ot  the  inner 
•flpeet  of  its  internal  condyle.'*  * 

101.  Compression  of  Femoral  Artery. — Alxiut  a  p.tint  midway  betvre**n  the 
spine  of  the  ilium  and  the  syniphysis  pubis  the  femoral  artery  can  he  felt  beating  and 
effectually  compressed  against  the  pubes.  How  should  the  pressure  be  applied  when  the 
patient  lies  on  the  l>a(  k  ?  In  aceordance  with  tbe  slope  of  the  bone;  that  u,  with  a  ^li^-ht 
inclination  upward.  A  wnnt  of  attention  to  thi?  point  i«;  the  reason  why  »>o  many  fail 
when  they  uudertake  to  coitmiand  the  circulation  through  the  feuioml  artery  iu  an  aoipa* 
tation  or  to  cure  an  anettrism  Ity  digital  compresBion.  [I  think  the  chief  reaeob  of  failure 
in  attempting  compression  of  the  I'emoral  is  that  pros.xure  is  made  two  or  three  in<  hc4 
below  Poupart's  lieament,  instead  of  tmmaluitrh/  lultnw  it.  In  the  former  p<^>^itiuii  thick 
muscles  fonu  the  floor  against  which  it  is  int'fli ctually  ctmi pressed  ;  in  the  latter  it 
directly  on  the  edge  of  the  pelvis  or  the  head  of  the  femur.] 

If  till'  Italian  tournitini  t  bf  ii>t  (l,  we  sbnnl.]  \,v  careful  to  adjust  the  cotnvtcrjirjd  well 
under  the  tuberosity  uf  the  ischium.  If  digital  pressure  be  used,  it  is  easy  u>  cuoiouiad 
the  femoral  by  slight  pressnre  of  the  thumb,  provided  the  fingers  have  a  firm  hold  on  tlie 
great  trnclnuiter. 

102.  Sartorius. — The  Sartorins*  h  the  great  fleshy  landmark  of  the  tbiub.  a>  t>:<» 
Biceps  is  of  tbe  arm  and  the  .Sterno-cleido-ma.stoideus  of  the  neck.  Its  direction  and 
borders  may  easily  be  traced  by  asking  tbe  patient  to  raise  bis  leg,  a  movement  which 
puts  the  muscle  in  action.  The  same  action  defines  the  boundaries  of  the  triaD|(le  (of 
Scarpa)  fornifd  by  Pon]>art'8  ligament,  the  Adductor  longus,  and  Sartorius. 

Line  of  Femoral  Artery. — To  define  the  course  of  the  femoral  artery  draw  a  line 
from  midway  between  the  anterior  superior  spine  of  the  ilium  and  the  symphy.^is  pubi>  to 
the  f.'-pur-liko)  tubercle  for  the  .\d(luctor  roagnus  on  the  inner  side  of  the  knee.  Tbe 
femoral  artery  lies  under  the  upper  two-thirds  of  this  line. 

The  Sartorius  begins  to  cross  the  artery,  as  a  rale,  from  three  to  four  inches  below 
Potlpart's  ligament.  The  point  at  which  the  profunda  artery  ari.ses  is  about  one  and  a  half 
or  two  inches  below  the  ligament.  Therefore  the  incision  for  tying  the  femoral  iu 
Scarpa's  triangle  should  commence  about  a  hand's  breadth  below  Poupart's  ligament 
[unless  this  is  actually  mfa»urril,  wc  are  very  apt  to  get  the  incision  too  low  down], 
and  be  continued  for  three  inches  in  the  line  of  tbe  artery 

To  command  the  femoral  in  Scarpa's  triangle  the  pad  of  the  tourniquet  »hould  be 
placed  at  the  apex,  and  tbe  direction  of  the  pressure  should  be,  not  backward,  but  ont- 
ward,  so  that  the  artery  may  be  compressed  against  the  femur. 

In  the  middle  third  of  the  thiirh  the  femoral  artery  lies  in  ITuntcr's  canal,  t)\ .  rbij  f'wi 
by  the  Sartorius.  About  the  commencement  of  the  lower  third  the  artery  ieavc.'^  tbe 
canal  through  the  oval  opening  in  the  Adductor  magnvs,  and  under  the  name  of  poptitanl 
enters  the  popliteal  space.  The  line  for  finding  the  artery  in  Hunter's  canal  has  iK-en 
already  traced  (102).  The  incision  to  reach  tbe  artery  in  this  part  of  its  course  would 
fall  in  with  the  outer  border  of  the  Sartorius. 

To  command  the  femoral  artery  in  Hunter's  canal  the  preasttre  shottid  be  dincied 
outwardly,  ao  as  to  press  the  vessel  against  the  bone. 


THE  BUTTCXJK8. 

103.  Buttocks :  Bony  Landmarks. — The  bony  landmarks  of  the  buttocks  vhioL 
eai|  be  distinctly  felt  are :  1,  the  posterior  superior  spines  of  the  ilia ;  2,  the  spines  of  the 

sacral  vertebr.*© ;  3.  the  two  tubercles  of  the  I.T^t  sacral  vertebra  ;  4.  tbe  apex  of  the  ci>o- 
cyx  in  the  deep  groove  leading  to  the  auus;  5,  the  tuberosities  of  the  ischia  on  each  sid« 
of  the  anus. 

The  posterior  spines  of  the  ilia  are  about  the  level  of  the  second  sscrnl  spine,  aod  cor- 
respond with  the  middle  of  the  saero-iliae  symphysis  [and  are  marked  by  a  gracefol 

dimple]. 

The  third  sacral  spine  marks  the  lowest  level  to  which  the  membranes  of  the  e<ird  and 

^e  cerebro-spinal  fluid  descend  in  the  spinal  canal. 

The  tuberosities  of  the  ischia,  in  the  erect  position,  arc  covered  by  the  (ilut«ua  OMUi* 

*  Bigelow,  Mechmim  <4 iMMoealimaud  Fratturt  of  the  Hipf  Pbiiadelpbia,  18^. 
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mus.  In  the  sitting  pobitioii  th«y  f^uj^puri  the  weight  of  the  body,  and  are  only  covered 
by  »  tbiok  piMl  of  coarse  fut.  Between  thin  pad  and  the  bonea  there  U  a  baraa  whieh 
becnm«^s  ocfasinniillv  cnlarL:t'i!  and  inflamerl  in  coaehnipii. 

The  pruuiineucc  of  the  nates  is  oae  of  the  charactcristicj}  of  man  in  connection  with 
bia  erect  attitude.  Lea  feaaea  n'apparUeiiaefit  qn*h  I'eapdoe  hnmaine.**  They  are  formed 
of  an  accumulation  of  fat  over  the  great  muscle  of  the  buttock  (Gluteus  niaximus). 
From  their  appearance  we  may  cjather  some  indication  nf  tho  state  of  the  constitution. 
They  are  firm  and  globose  in  the  vigorous,  loose  and  flaccid  in  the  infirm.  Wasting  and 
6atteiiing  of  one,  eonpared  with  the  other,  ia  an  early  symptom  of  diaeaae  in  the  hip. 

104.  Fold  of  the  Buttock. — The  <li'ep  furrow,  tiriu.-d  "  the  fold  of  the  buttock  " 
[or  gluteo-femoral  crease],  which  separates  the  nates  from  the  back  of  the  thigh  cor- 
responds with  the  lower  border  of  the  Gluteus  raaxiinus.  Itj*  altered  direction  in  di»(ease 
of  the  hip  is  vt-rv  characteristic'.  Tliis  is  the  1m  i  i  I  lo  feel  for  the  f^reat  ischiutie 
nerve.  We  find  it  by  pros-stnL:  (K-t-ply  between  the  trochanter  nii<l  the  tulM<r  i.>-t  liii.  rather 
nearer  to  the  tatter.  When  we  sit  upright  the  nerve  is  not  liable  to  pressure,  but  it 
becomes  numbed  when  we  ait  long  aidewaya. 

Q-luteal  Artery. — To  find  at  what  point  the  gluteal  artery  comes  out  of  the 
pelvi-,  draw  a  line  from  the  pn-trrior  j^tipcrior  spine  of  the  ilium  to  the  top  of  the  trnrhariter 
major,  rotated  inward.  The  junction  of  the  inner  with  tlie  middle  third  of  thi.-i  line  lies 
over  the  artery  aa  it  emerges  from  the  npper  border  of  tlu  great  ist  hiatic  notch. 

The  pnirit  r,f  exit  of  the  iachiatic  artery  from  the  pelvia  ia  about  half  an  inch  lower 
tkau  that  of  the  gluteal. 

106.  Pudic  Artery. — The  padic  artery  croaaea  the  apine  of  the  iaehinm.  To  find 
it.  draw  a  line  from  the  outer  side  of  the  tuber  iaehii  to  the  posterior  superior  spine  of 
tlu;  ilium,  The  junction  of  the  lower  with  the  middle  third  give**  the  position  of  the 
artery.    The  ischiatic  artery  lies  close  to  it,  but  nearer  the  middle  line. 

Looking  at  the  course  of  theae  arteries,  it  appeara  that  when  we  ait  on  bard  aeata  the 
pres.'<uro  is  sustained  by  the  l>ones;  when  we  recline  on  .soft  seaf.s  the  pressure  is  sus- 
tained more  by  the  soft  parts  and  reaches  the  arteries ;  hence  the  tendency  of  modern 
modes  of  reposing  to  drive  the  blood  into  the  interior  of  the  pelvis  and  favor  the  pro- 
duction of  pilea  and  uterine  disorders.  .\  celebrated  French  accouohenr  uaed  to  any  that 
the  fashion  of  high  waiata,  tight  lacing,  and  eaay<ohain  brought  him  many  thoaaanda  a 
year. 

THE  KNEE. 

107.  Bony  Folate. — The  patella,  the  tuberosities  of  the  two  condyles,  the  tubercle 
of  the  tibia  for  the  attachment  of  the  Momentum  pateUaa,  another  (the  lateral)  tubercle 
on  the  outer  nde  of  the  bead  of  the  tibta,  and  the  nead  of  the  fibula  are  the  chief  bony 

landmarks  of  the  knee. 

Observe  that  the  head  of  the  fibula  lies  at  the  out^r  and  back  part  of  the  tibia,  and 
that  it  ia  pretty  nearly  on  a  level  with  the  tubercle  for  the  attachment  of  the  ligamentum 
patelW. 

We  can  also  feel  the  adductor  tubercle  or  spur-like  projection  of  bone  above  the 
internal  condyle  which  givea  attachment  to  the  tendon  of  the  Adductor  magnna.  Thia 
apnr-Uke  projection  corresponds  with  the  level  of  the  epiphysis  of  the  lower  end  of  the 
femnr,  and  al>o  with  the  level  of  the  highest  part  of  the  trochlea  for  the  patella — facts 
worth  notice  in  performing  excision  of  the  knee.  [The  importance  of  preserving  intact 
tbb  inferior  epiphysial  cartilage  of  the  femur  ia  beat  understood  wlmi  it  ia  Temerabered 
that,  due  to  its  late  o^Hifii  Mtii-tt,  this  is  the  seat  of  the  greatest  growth  in  the  entire  b<Hly. 
While  the  whole  body  from  birth  to  adult  life  grows  (in  the  male)  3.37  times,  and  the 
whole  leg  4.49  times,  the  lower  femur  grows  7.30  times.] 

'*  In  reducing  a  di.<)location  of  the  hip  it  ia  important  to  bear  IQ  mind  that  the  inner 
aspect  of  the  internal  condyle  in  every  position  of  the  limb  facea  nearly  in  the  direction 
of  the  head  of  the  femur"  (100). 

The  tubercle  on  the  outer  aide  of  the  head  of  the  tibia  givea  attachment  to  the  broad 
and  strong  aponeurosis  (tendon  of  the  Ton.sor  fasciae),  which,  acting  like  a  brace  for  the 
support  of  the  pelvis,  is  well  .seen  in  emaciated  persons  down  the  outer  side  tif  the  thigh. 
[In  fraetiire  of  the  neck  of  the  femur,  therefore,  instead  of  being  tense,  the  ia.scia  will 
yield  to  pressure,  cspeci.illy  just  above  the  knee  and  the  great  trochanter.  The  patient 
should  be  standing  (Alli-V]  This  tuhercic  indicates  the  level  to  which  the  COndyicS  of 
.the  femur  descend,  and  the  lower  level  of  the  .synovial  membrane. 
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Thu  patella  in  extension  of  the  knee  is  nearly  all  above  the  condyles ;  in  flexion  ift 
lies  in  the  intercondyloid  fossa  (more  on  the  external  condyle),  and  thus  protects  the  joint 
in  kiirding.   Its  inner  border  ia  thicker  and  more  prDininent  than  the  outer,  which  alopea 

down  toward  its  condyle. 

108.  Xiiffaixientttiii  Patellfl». — ^Tfae  line  of  the  ligamentiim  patdlv  b  vertical. 
Hence  any  deviation  from  this  line  one  way  <>r  the  other  indicates  more  or  less  disK>ca- 
tion  of  the  tibia  TIi»  ro  Itj  a  pellet  of  fat  umler  the  litranu  nt  which  answers  a  "  pack- 
ing*'  purpose — linking  in  when  the  knee  is  beat.  ri.>>iiig  when  the  kuee  i:»  extended,  and 
bulging  on  either  side  of  the  tendon  almost  enough  to  give  the  feel  of  fluctuation. 

tn  a  well-formed  leg  the  ]itr:imentum  patella?,  the  tubercle  of  tlu'  tibia,  ami  the  middle 
of  the  aukle  should  be  in  the  same  straight  line — ^a  useful  poiot  in  the  adjustment  of 
fractures. 

Behind  the  upper  half  of  the  ligamentimi  patellas  is  the  synovial  membrane  of  ihe 

knee-joint;  behind  the  lower  half  is  a  synovial  bursa  and  %  pad  of  fat.  It  is  well  to 
remember  this  in  cases  of  injury  to  the  ligamentum  patellae. 

109.  Prepatellar  Buraa. — The  patellar  or  housemaid's  bursa  is  situated  not  only 

over  the  patella,  but  over  the  upper  part  of  the  ligament.  This  is  plain  enough  when 
the  bursa  becomes  enlarged.  There  is  another  subcutaneous  bursa  over  the  insertion  of 
the  ligament  into  the  tubercle  of  the  tibia.  This  is  quite  independent  of  the  deep  bursa 
between  the  tendon  and  the  bone  [the  "  subpatellar bursal. 

no.  Synovial  Membrane  of  Knee. — The  synovial  membrane  of  th*'  knrf  wh^'n 
the  joint  is  extended  rises  like  a  cui-de-sac  above  the  upper  border  of  the  patella  abuut 
two  Inches.  It  ascends,  too,  a  little  higher  under  the  vastus  intemus  than  the  Tsstus 
externus — a  fact  very  manifest  when  the  j'lint  is  distended.  When  the  knee  is  bent  this 
cnl  de  snr  in  drawn  dnwn^  hencc  the  rule  of  bending  the  knee  in  operations  near  th« 
lower  end  of  the  femur. 

The  lower  level  of  the  synovial  membrane  of  the  knee  is  just  above  the  level  of  the 
u]>per  part  of  the  bend  of  the  fibula  The  ttbio-fibular  synovial  membmue  is,  iHtb  fate 
exceptions,  independent  of  that  of  the  knee. 

[It  is  surprising  to  note  what  t  large  part  of  the  snrfaoe  of  Uie  joint,  and  e&pecially 
on  the  femur,  is  exposed  to  examination  by  the  touch  with  the  knee  in  flexion.  The 
condition  of  the  synovial  membrane  und  the  cartilage,  therefore,  can  be  ascertained.  The 
trochlear  groove  is  especially  well  dctined.l 

111.  Popliteal  Tendon8.-«The  tendons  forming  the  boundaries  of  the  pnpliteal 
space  can  be  distinctly  felt  when  the  muscles  which  bend  the  knee  arc  acfini:  On  the 
outer  side  we  have  the  biceps  running  down  to  the  head  of  the  tibula.  On  ilie  inner 
side  we  feel  three  tendons,  disposed  as  follows:  Nearest  to  the  middle  of  the  poplural 
space  is  the  Scmitendinosus  fslender],  very  salient,  and  traceable  high  up  the  thigh  ;  next 
comes  the  thick  round  tendon  of  tlie  .Seminn  nibranosus ;  still  more  internally  the 
Gracilis.  The  Sartorius,  which  forms  a  graceful  muscular  prominence  on  the  loner  »kie 
of  the  knee,  does  not  become  tendinous  until  it  gets  below  it. 

[A  very  interesting  experiment  may  be  tried  on  the  "  ligamentous  action"  i  as  Prof. 
Cleland  calls  it)  of  these  muscles.  Standing  with  the  b;i<  k  fixed  against  a  wall  to  steady 
especially  the  pelvis,  the  kuee  can  be  made  almost  to  touch  the  belly.  But  note  that  the 
knee  is  flexed.  Repeat  the  experiment,  the  knee  being  kept  rigid,  and  when  the  heel 
has  been  but  sliL'htly  raised  a  sharp  pain  in  the  liam  fullows  any  effort  to  carry  it  higher. 
Flexion  of  the  rigid  leg  from  the  vertical  line  to  a  riglit  angle  increases  the  distance 
from  the  tuber  ischil  to  the  tuberosities  of  the  tibia  by  some  six  or  eight  centimeters— an 
amount  of  stretching  these  muscles  cannot  undergo.  Hence  the  compulsory  flexion  of 
the  knee  in  flexion  of  the  hip 

The  same  thing  is  seen  in  the  wrist.  Flex  the  wrist  with  the  fingers  extended,  and 
again  with  the  fingers  in  a  "  fist.**  The  first  movement  can  be  carried  to  90*,  the  second 
only  to  H0°,  or  in  some  up  tu  CO**.  Making  a  fist  had  already  stretched  the  flexors,  und 
they  can  be  stretched  but  little  farther.  Many  surgeons  make  errors  in  the  leg.  but 
especially  in  the  forearm  and  hand,  and  inflict  injury  as  well  as  needless  pain,  by  forgetting 
these  facts  while  making  passive  movement. 

It  niii«t  !)e  noted,  however,  that  in  chihlreu  tlu  re  is  less  ilan'.:er  nf  thi.«  nviT-'trrtch- 
ing,  for  from  childhood  to  old  aj'e  there  is  a  progressive  invasion  of  the  extensible  belly 
by  the  inextensible  tendon  in  the  muscles  generally.  Hence  the  ease  with  wliicli  rhil< 
dren.  even  when  scat<'d,  can  lift  the  heel  (without  moving  the  pelvis)  and  make  the  hips 
the  p'liiit  (if  an  aeiite  angle] 

Popliteal  Bursa. — The  precise  position  of  tiiis  bursa  in  the  popliteal  space, 
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wliii^h  sometimes  enlarges  to  the  •iizp  of  a  hen's  \<  lif  i  wicn  the  tendon  of  the  inner 
bead  of  the  Ua^itrocaeiuiutf  and  the  tendon  of  the  Sumiuiembranosus,  just  where  they 
rob  one  against  the  other.  The  bursa  is  from  one  and  a  half  to  two  inches  long.  When 
enlarged  it  tnakc»  u  swelling  on  the  inn«T  siJc  of  the  popliteal  8paee  which  bulgeis  and 
becon!<"?<  tense  when  tlu'  knee  is  exteiuKd,  ami  r/. .  i  rrga.  \  examined  one  !iuii(lr<  rl  and 
fifty  bodies  with  a  view  to  a^eertain  how  otten  this  bursa  commuDicat«8  with  the  synovial 
membrane  of  the  knee.  There  was  a  communieaiion  about  onoe  in  five  instances.  This 
should  make  us  cautious  in  interfering  too  roughly  with  the  bursa  when  enlarged. 

1 13.  Popliteal  Artery. — The  popliteal  artery  can  be  felt  beating,  and  can  be  com- 
pressed agaiuiit  the  back  of  the  femur,  clo.se  to  which  it  lies.  lJut  pressure  .sufficient  to 
atop  the  blood  should  be  firm,  and  should  be  made  against  the  bone  nearer  to  the  inner 
than  the  outer  h.Tmstrinjrs.  The  line  of  the  artery  eorrespond.s  with  the  middle  of  tlio 
ham.  It  lies  under  cover  of  the  fleshy  belly  of  the  Semirneuibrauoaus,  and  the  outer 
border  of  this  nrasele  ta  the  guide  to  it.  An  incision  down  the  middle  of  the  ham  would 
fall  in  with  the  vesx  1  just  ahove  the  condyles. 

11  1.  Peroneal  Nerve. — The  peroneal  nerve  runs  parallel  with  and  close  to  the 
inner  border  of  the  tendon  of  the  Biceps.  It  can  be  felt  in  thin  persons.  There  is 
a  risk  of  dividing  it  in  tenotomy  of  the  Bicepi*,  unless  the  knife  be  carefully  introduced 
f  flat  wise  between  the  two  and  the  cut  riiado]  from  within  out\vard.  Bilow  (Iir  knco  tlw 
nerve  can  be  felt  close  to  the  fibula  just  below  the  head,  and  when  pressed  upon  in  this 
situation  causes  a  sensation  to  run  down  its  branches  to  the  foot. 


THB  I*Ba  AND  ANKLB. 

115.  Bony  Points. — The  tubercle  of  thetibia(for  tlu  attachment  of  the  ligamentam 
patella^),  the  sharp  front  edsre  called  tho  sliiri.  and  the  broad  flat  finiernan  subcutaneous 
surface  of  the  bone  can  be  telt  all  the  way  down.  The  inner  edge  can  be  felt  too,  but 
not  so  plainly.   The  lower  third  is  the  narrowest  part  of  the  bone  and  the  most  frequent 

seat  of  frarturp. 

The  head  of  the  fibula  is  a  good  landmark  on  the  outer  side  of  the  leg,  about  one 
inoh  below  the  top  of  the  tibia  and  nearly  on  a  level  with  the  tubercle.  Observe  that  it 
ia  placed  well  back,  and  that  it  forms  no  part  of  the  knee-joint  and  takes  no  share  in  8ap> 

portintr  the  w»^!<_'lit 

The  shaft  oi  the  flbula  arches  backward,  the  reverse  of  the  shaft  of  the  tibia.  The 
fact  of  the  bones  not  being  on  the  same  plane  should  be  remembered  in  flap  amputations. 

The  shaft  of  the  fibula  is  so  buried  amongst  the  muscles  that  the  only  part  to  be  dis- 
tinctly felt  is  the  lower  fourth.  Here  thcro  i.«  a  flnt  triantrnlar  subcutaneous  surface 
between  the  I*eroneus  tertius  in  front  and  iLu  two  Pcroiici  (luugus  aud  brevis)  behind. 
Here  is  tlie  most  freijuent  seat  of  fracture. 

1H>.  Malleoli. — Tin!  slia|i<-  au'l  relative  jxisitinn  of  the  malleoli  should  be  carefully 
studied  as  the  great  landmarks  ol'  the  ankle.  The  inner  malleolus  does  not  descend  so 
low  as  the  outer,  and  advances  more  to  the  front :  at  the  same  time,  owing  to  ita  greater 
antero^posterior  depth,  it  ia  on  the  same  plane  as  the  outer  behind.  The  lower  border  of 
the  innfr  malleolus  \<i  «<>jncwhnt  rounded,  and  the  .«l!;rht  nntrh  in  it  for  the  attachment 
of  the  lateral  ligament  can  bo  felt.  The  outer  malleolus  descends  lower  tbao  the  inner, 
thus  effectually  locking  the  joint  on  the  outer  side.  Ita  shape  is  not  unlike  the  head  of 
a  serpent.    Viewed  in  profile,  it  lies  just  in  the  middle  of  the  joint. 

In  Syme's  amputation  of  the  foot  at  the  ankle  the  line  of  the  incision  should  run  from 
the  apex  of  the  outer  malleolus',  under  the  sole,  to  the  centre  of  the  inner. 

In  a  welUformed  leg  tin'  inner  edge  of  the  patella,  tlu'  inner  ankle,  and  the  iiiu-  r  side 
of  the  crroat  toe  should  be  in  the  same  vertical  plane.  J^odk  to  f]ie>e  landmarks  in  adjust- 
ing a  fracture  or  dislocation,  keeping  at  the  same  time  an  eye  upon  the  conformatioo  of 
the  opposite  limb. 

[In  consequence  of  violence,  usually  a  sprain,  a  sliver  of  the  internal  surface  of  the 
thick  malleoli  may  be  broken  off,  seriously  implicating  the  joint,  but  yet  not  perceptible 
by  mobility,  crepitus,  or  otiierwi.se  from  the  exterior.  Mr.  Callender  has  happily  named 
sttoh  "sprainofraetures." 

Into  the  intermalleolar  sp.ice  the  astrafzalu?;  i?  tiizhtly  wedged  or  mortised,  and  we 
have  here,  as  I  poiuted  out  some  years  ago,  a  valuable  means  of  diagnosis  iu  case  of 
Pott*8  fVaoture  of  the  fibula  three  or  four  inehea  above  die  extemml  malleolus.  In  such 
a  fraoture  this  intermalleolar  space  is  widened.   If  now  the  leg  be  aeiied  by  one  hnnd 
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above  tile  ankle  and  the  foot  by  the  other,  with  the  palm  under  tbe  sole,  the  tbutub  and 
fingers  will  have  the  astragalus  in  their  grasp.  The  ai^trac'iiluj*  can  then  h»»  pii.*<hed  i«i*j<e- 
wise  against  the  outer  malleolus,  and  then  shoved  suddenly  toward  the  tirui  luucr  niaJ' 
leolus,  against  which  it  will  come  with  an  easily-perceived  impact  if  there  be  fractore. 
rr  none  exi>:t.  tlic  nstra;jalus  will  liuve  no  lateral  play.  Motion  at  tlie  inedio4aTltal  JotQtt 
must  not  be  miistakeo  tor  this  tibio  tarsal  muveiueiit.J 

There  are  several  strong  tendons  to  be  seen  and  felt  about  tbe  ankle. 

117.  Tendo  A*  biinn,. — Behind  is  the  teodo  Achillis.  It  forms  a  high  relief,  with  m. 
shallow  fruttor  on  each  side  of  it.  Tho  narrowest  part  of  the  tendon,  where  it  should  l>e 
divided  in  tenotuiny,  is  about  the  level  ut'  the  inner  ankle ;  below  this  it  expands  again 
to  be  attached  to  the  lower  and  back  part  of  the  os  calcis.  Seen  in  profile,  the  tendon  ia 
nut  slrai^ht,  Imt  slightly  crmf:ivr>,  bein^  drawn  in  by  an  aponeurosi.«  which  forms  a  !»ort 
of  girdle  around  iL  This  girdle  proceeds  from  the  posterior  ligament  of  the  ankle  .  and. 
though  most  of  its  fibres  encirole  tbe  tendon,  some  of  them  adhere  to  and  draw  in  it« 
sides.  All  thh  di.<«appear8  when  tbe  tendon  is  laid  hare  by  dissection.  [Between  tbe 
tendo  Achillis  ;um1  tlic  calci?  is  a  synnvinl  bnrsa.] 

118.  Tendons  Behind  the  Inner  Ankle. — Above  and  behind  the  utailcvlok 
intemas  we  can  feel  tb^  broad  fiat  tendon  of  the  Tibialis  posticus,  and  upon  it  that 
of  the  Flexor  longus  digitoruni.  The  tendon  of  the  Tibialis  posticus  li«  s  nean-st  to  the 
bone,  and  come.s  well  up  in  relief  in  aiMm-tion  of  the  foot.  It  lies  clo.ee  to.  and  p.irallei 
with,  the  inner  edge  of  the  tibia,  so  that  this  edge  i.s  the  best  guide  to  it.  Tberelure  to 
tenotomy  the  knife  should  bo  introduced  first  perpendicularly  between  the  tendon  and 
thf  bone,  and  then  turned  at  right  angles  to  cut  tlic  tendon.  The  t.  ntlmi  haj?  a  M.*|»arate 
liheatb  and  synovial  membrane,  which  commences  about  one  inch  and  a  half  abnve  tbe 
apex  of  the  malleolus,  and  »  conUnaed  to  its  insertion  into  tbe  tubercle  of  tbe  scaphoid 
bone.  The  proper  plaeOt  then,  for  division  of  the  tendon  is  about  two  inches  aboTe  tbe 
end  of  the  mallrolns. 

In  a  young  and  fat  child,  where  the  inner  edge  of  the  tibia  cannot  be  di^itinctly  felt, 
the  best  guide  to  the  tendon  is  a  point  midway  between  the  front  and  tbe  back  of  the 

ankle.    An  incision  in  front  of  this  point  might  iigure  the  internal  saphena  Tein ;  behind 

this  point,  the  posterior  tibial  artery. 

119.  Tendons  Behind  the  Outer  Ankle. — Behind  the  malleolus  Lxteruu?.  wa 
feel  the  two  peroneal  (long  and  short)  tendons.  They  lie  close  to  the  ci\'jv  i>Y  the  fibnSa, 
the  short,  one  nearer  to  tlie  bmie.  Tn  dividing  these  tendons  the  knife  .•"hnuld  I  intro- 
Juccd  perpendicularly  to  the  surface  and  about  two  inches  above  the  apex  of  the  ankle, 
so  as  to  be  above  the  synovial  sheaths  of  the  tendons. 

Tendons  in  Front  of  the  Ankle. — Over  the  fhmt  of  the  ankle,  when  the  mu»> 
cles  are  in  action,  we  can  see  and  feel,  beginning  on  the  inner  ."ide.  xhv  teiKlmi-  ..f  the 
Tibialis  anticus,  the  Extensor  longus  polliuis,  the  Extensor  longus  digituruui,  and  (be 
PeroneuB  tertius.  They  start  up  like  cords  when  the  foot  is  raised  [e«peciallj  when 
the  action  is  resi.st*  d].  and  are  kept  in  their  proper  relative  position  by  .strong  pulley* 
formed  by  tbe  anterior  annular  ligament.  Of  these  pulleys,  the  8tronge.<«t  is  that  of  the 
Extensor  commnnia  digitorum.  When  the  ankle  is  xprained  tbe  paiu  aud  swelling  an^i 
from  a  stretching  of  these  pulleys  and  effusion  into  their  synovial  sheaths.  A  laeemttoa 
of  one  of  the  pulleys  and  escape  of  the  t«  ndf>n  is  extremely  rare 

The  place  fur  the  division  of  the  tendon  of  the  Tibialis  anticus,  so  as  to  divide  it 
below  its  synovial  sheath,  is  about  one  inch  before  its  insertion  into  the  euacifonB 
boric.  The  knife  should  be  introduced  on  the  outer  side,  so  as  to  avoid  the  dorsal  •rtcrj 
of  the  foot. 

[Most  of  these  tendons  can  be  best  seen  by  standing  a  model  en  one  foot — t.  in 
unstable  equilibrium.] 

Now  trace  the  lines  nf  tlie  arteries  and  the  landmarks  near  whicl)  ilicv  divide 

120.  Popliteal  Artery. — About  one  inch  and  a  quarter  below  the  head  of  the 
fibula — or,  say,  one  inch  below  the  tubercle  of  the  tibia — tbe  popliteal  artery  divides  into 
the  anterior  and  posterior  tibial.  The  peroneal  comes  olT  from  the  posterior  tibial  abuni 
three  inches  below  (he  head  of  the  fibula. 

Consequently,  we  may  lay  down,  as  a  general  rule,  that  in  amputations  one  inch 
below  tbe  head  of  the  fibula  only  one  main  artery,  the  popliteal,  is  divided ;  in  ampni*. 
fi'ins  two  inches  beb-w  ihi'  hiead  of  the  fibula  two  main  arteries,  the  anterior  and  posterior 
tibial,  arc  divided  ;  in  amputations  three  inches  below  the  head  three  main  arteric»,  tbe 
two  tibials  and  tbe  peroneal,  are  divided. 

121.  Anterior  Tibi»l  Artery. — ^The  anterior  tibial  artery  comes  in  front  of  the 
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intorauMiM  membrMM  one  ineh  and  a  qaarti  r  below  the  head  of  the  fibula,  and  bere  lies 

close  to  this  bone.  Its  suhseriur'nt  cotirsp  is  dftined  by  a  line  drawn  from  the  front  of 
the  head  of  the  fibula  to  the  middle  of  the  front  of  the  ankle.  This  Hue  correspouda 
pretty  nearly  witb  tbe  outer  border  of  the  Tibialis  anticas  all  tbe  way  down.  If  this 
masele  be  put  in  action,  it8  outer  border  (the  intermuscular  line)  is  plainly  neen,  and  the 
incision  for  the  ligature  of  the  artf^ry  in  any  part,  of  its  cMn--.'  may  be  defined  witli  the 
greate^it  precijsion.  The  artery  can  be  iek  beating,  and  euii  be  comprcHsed  where  it 
crosses  the  front  of  the  tibia  and  ankle. 

122.  Posterior  Tibial  Artery. — The  posterior  tibial  cnmmpnros  about  one  inch 
and  a  quarter  below  the  head  of  the  fibula,  iu  sub^ieuueut  courts  corresjponds  with  a 
line  drawn  from  the  middle  of  the  upper  part  of  the  calf  to  the  hollow  behind  the  inner 
ankle,  where  it  can  be  felt  beating  distinctly  about  half  an  inch  belnnd  the  edge  of  the 
tibia.  A  vertical  incision  down  the  middle  of  the  calf  would  reac-h  tlic  artery  under 
cover  of  the  UastrocneDiius  and  Suleus.  A  vertical  iiici.Mon  along  the  middle  third  of 
the  leg,  about  half  an  inch  from  the  inner  edge  of  the  tibia,  woi^  enable  the  operator 
to  reach  the  artery  sideways,  by  detaehing  from  the  bone  the  tibial  origin  of  the 
Soleus. 

[The  posterior  tibial  artery,  behind  the  malleolus,  lies  midway  between  the  tendo 
Achillis,  or  the  IkhI.  and  the  malleolus.  It  is  the  iiruMIc  «•('  tivo  structures:  in  front  of 
it  arc  (1)  tho  Tiliiali;!  i>i»sticus  tctiilou,  (T)  the  Flexor  longus  dii:itnnitii  tendon  ;  behind 
it  are  (4)  the  posterior  tibial  nerve  and  (5)  tbe  Flexor  longus  pollicis  tendon.  It  is 
important  to  observe  that,  as  Wyeth  has  shown,  it  bifurcates  into  the  two  plantar  arteries 
at  a  line  drawn  from  the  point  of  the  malleolus  to  the  middle  of  the  heel.] 

VIW.  Saphena  Veins. — The  suhcntancrms  veins  on  the  dorsum  of  the  foot  form  an 
arch  convex  toward  the  toes  (as  on  tbe  back  of  the  hand),  from  which  issue  the  two 
main  subcutaneous  trunks  of  the  lower  limb,  the  internal  and  external  saphena  veins. 
The  internal  vein  can  be  always  plainly  .seen  over  the  front  of  the  inner  ankle.  Its 
farther  course  up  the  iuuer  side  of  the  leg,  kuec,  and  thigh  to  its  termination  in  the 
femoral  is  not  in  all  persons  manifest. 

[It  lies  about  half  an  inch  behind  the  internal  i  ler  of  the  tibia,  skirts  the  knee 
po«tero-internally,  and,  passing  up  tho  inside  of  the  tlii2;h.  riiiptit  -  it  the  saphenous 
opening  into  the  femoral.  A  thrombus  not  unoommoniy  may  iorui  in  it  or  in  the 
femoral,  or  may  extend  from  it  into  the  femoral.  The  careful  iuTestigation  of  both 
veins  then  becomes  very  important,  and  is  not  generally  difficult,  o.^^pecially  if  we  remem* 
ber  the  course  of  the  saphena  and  the  relation  of  the  femoral  to  its  artery. j 

The  external  saphena  vein  runs  behind  the  outer  auklc  and  up  the  middle  of  the  calf 
to  empty  itself  (generally)  into  the  popliteal  Teb. 


THE  FOOT. 

What  are  tho  bfiny  landmarks  which  guide  u.s  in  the  ."^nrgery  of  the  foot? 
124.  Points  of  Bone. — Aloug  the  inner  side  of  the  foot,  beginning  from  behind, 
we  can  feel — 1,  the  tuberosity  of  the  os  ealcis ;  2,  the  projection  of  the  internal  malleolus ; 

3,  tlie  projection  <if  tbe  os  c;ileis,  termed  "sustentaculum  tali,"  about  one  full  inch  below 
the  malleolus ;  4,  about  one  inch  in  front  of  the  malleolus  internum  and  a  little  lower  is  the 
tubercle  of  the  scaphoid  bone,  the  gap  between  it  and  the  sust*'ntaculum  tali  being  filled 
bj  the  caleaueo-scaphoid  li^^iment  and  the  tendon  of  the  Tibialis  posticus,  in  which  there 
is  often  a  sesamoid  bone;  5,  the  internal  cuneiform  bone;  R.  the  pnijection  of  the  first 
metatarsal  bone  \  7,  the  sesamoid  bones  of  the  great  toe.  [On  a  line  nearly  midway 
from  the  scaphoid  to  the  inner  malleolas  the  head  of  the  astragalus  can  be  felt.  In  front, 
with  the  foot  in  extension,  we  can  fuel  al.so  the  upper  and  lateral  articular  surfaces  of  the 
astragalus,  and  especially  the  ridges  between  tlicin  ] 

Along  the  outer  side  of  tho  foot  we  can  feel — 1,  the  external  tuberosity  of  the  os 
1 1  is;  2,  the  external  malleolus;  3,  the  peroneal  tubercle  of  the  os  calcis,  one  ineh 
below  the  niiilleolus.  with  the  long  peron<al  tendon  below  it  and  the  short  one  above  it; 

4,  tbe  projection  of  the  base  of  the  fifth  metatarsal  bone. 

.  126.  Lines  of  Joints. — In  fat  persons  the  following  rules  for  finding  the  joints  may 
be  of  service  as  regards  the  surgery  of  the  foot: 

The  level  of  the  ankle-joint  lies  about  half  an  ineh  above  the  etiil  of  the  inner  mal- 
leolus.   This  is  worth  remembering  in  performing  "  Syme's  amputation." 

The  tubercle  of  the  scaphoid  hone  is  the  best  guide  to  the  astragalo-scaphoid  joint. 
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which  lies  inmiediately  behind  it,  and  the  plane  of  this  joint  is  in  the  same  line  a^  ths: 
of  the  ciilcaneo-cuboid.  Thus,  a  line  drawn  transversely  over  the  dur»uu  of  the  t'o<ii, 
beliind  the  tubercle  of  the  scaphoid,  would  strike  both  th«  joints  opened  in  Chopait't 

operation." 

Place  your  thumb  on  the  tubercle  of  the  scaphoid,  and  measure  about  one  ioch  ana 
ft  half  in  front :  here  you  find  the  joint  between  the  internal  cuneiform  botie  and  Uw 
metatarsal  bone  of  the  great  t4>e.    This  point  is  useful  in  "  Lufranc's  Operation/*  wbiA 

consists  in  the  removal  of  the  metatarsal  bones. 

The  line  of  the  calcaneu-cuboid  joint  lies  midway  between  the  external  malleolus  ami 
the  (tarsal)  end  of  the  metatarsal  bone  of  the  little  toe. 

The  projection  of  the  fifth  metatarsal  bone  is  the  guide  to  the  joint  between  it  uA 
the  cuboid. 

Notice  that  the  line  of  the  joints  between  the  metatarsal  bones  and  the  first  phalaiigee 
ties  a  fall  inch  farther  back  than  the  interdig^tal  folds  of  the  skin.    This  is  a  point  to  ht 

remembered  in  amputatinj?  tho  toes. 

12G.  Dorsal  Artery. — Tlic  line  of  the  dorsal  artery  of  the  foot  is  from  the  luiddk 
of  the  ankle  to  the  interval  between  the  first  and  second  metatarsal  bones.  The  anei^cn 
be  felt  beating  over  the  boncfl  along  the  outer  side  of  the  Extensor  longus  polUcis,  wbiek 
is  the  best  frtiido  to  it. 

127.  Bursa. — ^Thc  synovial  sheath  of  the  Extensor  longus  poUiois  extends  frt>nj  tl-t 
firont  of  the  ankle  over  the  instep  (apex  of  the  internal  cuneiform  bone)  as  far  as  ifcr 
metatarsal  bone  of  the  great  toe.  There  18  generally  a  bursa  over  the  instep  above^  arit 
may  be  below,  the  tendon. 

There  is  often  a  largre  irregular  bursa  between  the  tendons  of  the  Extensor  los^i 
digitorum  and  the  proji  etinL:  end  of  the  astragalus,  over  which  the  tendons  plaj.  Tlcn 
is  much  friction  here.  It  is  well  to  be  aware  that  this  bursa  sometimes  oommunlesttt 
with  tho  joint  of  the  head  of  the  astragalus. 

128.  Plantar  Arteries. — ^The  couri^e  of  the  external  plantar  artery  oorrespoedt 
with  a  lino  dravvn  frnin  the  liollnw  hobinrl  the  ituier  atiklo  (»bli«|uely  acrof;.-*  the  >o]>  ip'~Ht 
to  the  base  of  the  fifth  metatarsal  bonc^  from  thence  the  artery  turns  transversely  acruai 
the  foot,  lying  (deeply)  near  the  bases  of  the  metatarsal  bones,  till  it  inosonlutes  with  tk 
dorsal  artery  of  the  foot  in  the  first  interosseous  s|iae>\ 

The  coarse  of  the  internal  plantar  corresponds  with  a  line  drawn  from  the  inner  uiit 
of  the  OS  calcis  to  the  middle  of  the  great  toe. 

129.  Plantar  Fascia. — ^To  divide  the  plantar  fascia  subcntaneously,  the  best  plit* 
is  about  one  inch  in  front  of  its  attachment  to  the  os  calcis.  This  is  the  narrowest  part 
of  it.  The  ktiife  should  be  introduced  on  the  inner  side,  and  the  incision  will  be  bebiM 
the  plantar  artn  v. 

The  sub(  iKaiKous  section  of  the  tendon  of  the  Abdnetor  polUcis  should  be  awife 

about  onf  iticli  lu-nin-  it.-  iii.scrtiMii. 

[it  is  evidently  the  opinion  of  shoemakers  that  the  axi.<)  of  the  sole  of  the  foot  ou^'lii 
to  be  a  median  straight  line,  and  the  two  borders  symmetrically  curved  toward  It.  If  * 
foot  they  have  not  unduly  distorted  be  observed  carefully,  it  will  be  .seen  (B.  Ia'c'i  tint 
tlu»  axis  is  carved  ;  that  on  the  inner  border  of  the  foot,  the  bef  1  and  the  front  part  "t 
the  foot  are  in  nearly  a  straight  line,  while  the  outer  border  is  a  curved  luie.  If  N&ton 
were  followed,  natural-shaped  feet  would  be  the  result  and  the  miseries  of  ooms  tsJ 
bunions  be  unknown.^ 


THE  ARM. 

130.  Clavicle. — The  lino  of  the  clavicle  and  the  projection  of  the  joint  at  either 
end  can  always  be  felt,  even  in  the  fattest  persons.  lis  direction  is  not  perfectly  hun- 
zontal,  but  .-liL'htly  inclined  d(>wnward  when  the  arm  hangs  (|uietly  by  the  Side.  Whi't 
the  body  lies  flat  on  tin-  b  ii  k,  the  shoulder  not  onlv  falls  back,  but  rises  u  litib*.  ti»«? 
weight  of  the  limb  being  taken  off.  Hence  the  modern  practice  of  treating  fnictur*^ 
the  clavicle  (in  the  early  stage)  by  the  supine  position. 

On  the  front  snrfaec  of  the  flavidi',  not  far  from  its  aeroniial  end,  tber>''  is  in  mac.^ 
persons  of  mature  age  a  spine-like  projection  of  bone.  8o  far  as  1  know,  ii  has  Boi  bi** 
descrtbed.  A  gentleman,  himself  a  surgeon,  showed  me  an  insunee  in  his  own  peiMa 
He  sii.>-[u'(  lt  d  it  was  an  exostosis. 

As  a  rule,  the  acromio^avicular  joint  forms  an  even  plane.   But  there  is  sume>i»«» 
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s  knob  of  bone  «t  the  neromkl  end  of  the  olaviele,  or  it  mnj  be  only  a  thickening  of 

the  fibro-cartilage  suinetimes  exttting  in  the  joint.  In  either  oaae  this  relief  might  be 
mistaken  for  a  dislocation  or  even  for  a  fracture.  A  reference  to  the  other  ahouider 
might  settle  the  quci^tion. 

[Being  snhentaneona  throaghout,  the  elaviele  can  readily  be  seised  and  examined  for 
fracture,  ^yphiUtic  nodes,  etc.  If  bt  ft^rc  a  ghis.-j  the  arm  be  swuhl'  rnund.  raised  and 
lowered,  the  shoulder  be  .shrugged,  etc.,  we  shall  appreciate  the  fact  that  this  is  the  only 
bony  connection  the  arm  has  with  the  body,  and  to  what  a  very  large  extent  it  is  movable^ 
the  aternivclavieukr  joint  being  the  pivot,  not  only  for  motion  of  the  elaviele,  hot  of  the 
entire  arnt.] 

131.  Bony  Points  of  the  Shoulder. — We  can  distinctly  feel  the  ^ipiue  of  the 
scapula  and  the  acromion,  more  e»peeially  at  the  angle  where  they  join  behind  the 
!«houMt- r    This  angle  is  the  best  place  fh»m  which  to  measure  in  taking  the  comparative 

lengtli  'if  the  arm.s. 

In  »uiue  shoulders,  though  very  rarely,  there  is  an  abnormal  symphysis  between  the 
spine  of  the  scapula  and  the  acromion.  There  may  indeed  be  two  symphyses  and  two 
acrotiiial  bone*,  the  acromion  haviiiLC  two  pcntros  nf  ossifit  iitimi.  Tlioso  normal  symphyses 
might  be  mistaken  for  fractures  until  we  have  examined  the  opposite  shoulder,  which  is 
save  to  present  a  similar  eonformatkra.*  [la  disloeation  of  ue  shoulder  the  acromion 
process  projects  abnonnally,  with  a  hollow  bslow  it,  due  to  absence  of  the  head  of  the 
Aumcrus  from  its  proper  place.] 

Tuberosities.— Projectiug  Leyond  the  acromion  (the  arm  haDging  by  the  side)  we 
can  feel,  through  the  fibres  of  the  deltoid,  the  upper  part  of  the  humerus.  It  distinctly 
moves  under  the  hand  when  the  arm  is  rotated.  It  is  not  the  lioarl  of  tho  bone  which  is 
felt,  but  the  tuberositie*.  the  greater  externally,  the  lesser  in  front.  These  tuberosities 
form  the  convexity  of  the  shoulder.  When  the  arm  is  raised  this  convexity  disappears; 
there  is  a  slight  depreH-«ii)ii  In  \u  place.  The  head  of  the  bone  can  be  felt  by  pressing 
the  fingers  high  up  in  the  axilla. 

The  abseuoe  of  this  prominence  formed  by  the  upper  part  of  the  humerus  under  the 
Deltoid,  and  the  presence  of  a  prominence  low  in  Ae  hollow  of  the  axilla,  or  in  firont 
below  thi  odracoid  process,  or  buiind  on  the  back  of  the  scapula,  bespeak  dislocation  of 

tlio  head  of  tlie  bone. 

In  examining  ob.Hcure  injuries  about  the  shoulders  it  is  worth  remembering  that  in 
the  normal  relation  of  the  bones  and  in  every  position  the  great  tuberosity  faces  in  the 
direetion  of  the  external  condyle.  The  hea<(  of  the  bone  faces  very  much  in  the  direc- 
tion of  the  internal  condyle. 

It  is  worth  remembering,  also,  that  the  upper  epipbysis  of  the  humerus  includes  the 
tuberosities,  and  that  it  does  not  unite  by  bone  to  the  shaft  till  about  the  twentieth 
year. 

By  making  deep  pressure  in  front  of  the  shoulder  when  the  arm  is  pendent  and 
supine,  we  can  feel  the  bicipital  groove  (between  the  two  tuberosities].  It  looks  directly 

forward,  and  runs  in  a  line  drawn  vertically  downward  through  the  middle  of  the  Biceps 
to  its  tendon  at  the  elbow.  We  should  be  aware  of  this,  lest  it  be  mistaken  for  a 
firacture. 

132.  Coraco-acromial  Idgament. — ^Under  the  anterior  fibres  of  the  Deltoid  we 

can  distinctly  feel  the  position  nnd  extent  of  the  poraeo  arrnniial  llL'ainr'nt  A  ktiifo 
passed  vertically  through  the  middle  of  it  goes  at  once  into  the  sboulder-joiot  and  strikes 
the  bicipital  groove  with  the  tendon — a  point  to  be  remembered  in  excision. 

In  persons  of  an  athletic  build  the  triangular  form  and  beautiful  structure  of  the 
Deltoid  become  conspicuous  when  tho  mn.«cle  is  in  action.  The  depression  on  the  outer 
side  of  the  arm,  indicating  its  insertion,  \»  the  pljice  .selected  for  issues  or  setons. 

The  arm  being  held  up  by  an  assistant,  the  anterior  and  posterior  borders  of  the 
relaxed  TVdtoid  admit  rif  bein;;  rai-'ed.  ^o  that  in  amputation  at  the  shouldcr  the  knife  can 
be  introduced  beneath  the  muscle  to  make  the  flap. 

133.  Azllla.<— TTo  show  its  borders  best,  let  the  model  place  his  elbow  on  your 
shoulder  and  press  down  upon  it,  when  the  musdt  s  will  be  brought  into  strong  relief.] 
The  anterior  border  of  the  axilla,  formed  by  the  l'.  (  t'irali<  major,  follows  tlie  line  of  the 
fifth  rib.  In  counting  the  ribs  or  in  tapping  the  chest  it  is  worth  remembering  that  the 
highest  visible  dictation  of  the  Serratns  magnus  is  attaehed  to  the  sixth  rib.  The  angle 
of  the  digitation  is  directed  forward,  and  corresponds  to  the  upper  odiro  of  the  ril).  The 
second  visible  digitation  corresponds  to  the  .seventh  rib ;  the  interval  between  these  digi- 

'  See  Pruge  on  "Owa  Acromialia"  (ZaUeknfi/iir  ratiwtUe  M9dmn)t  3,  Reihe,  Bd.  vU.,  iad9. 
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Utions,  therefore,  oomspODda  to  the  sixth  intereottal  spMe— a  eonveoient  ptaee  for  tap- 
ping I  ho  (hcHt  (38). 

In  the  iiuriuiil  8tat«  no  glandtt  can  be  felt  in  the  uxilla.  £But  iti  feeling  to  »eo  if  thc>j 
are  enlarged,  remember  that  they  lie  next  the  chest,  at  the  inner,  and  not  the  outer.  waU 
of  the  axilla — a  position  which  facilitates  also  their  removal.] 

KU,  Axillary  Artery. — When  tlio  arm  is  rai.sed  to  a  right  antrlc  with  tie  l-.  h 
and  the  head  ol'  tiic  luitucruK  thereby*  deprchiied,  the  axillary  artery  is  plainlj  I'elt  (scal- 
ing, and  can  be  perfectly  compreHged  on  the  inner  aide  of  the  Coraco-braehinlia.  Tbia 
Diuscle  .stiinds  out  in  r<.rn.T  along  the  humeral  side  of  the  axilla,  and  is  the  be.<*t  g-nide  to 
the  artery.  A  line  drawn  along  its  inner  border — that  is.  down  the  middle  [or  rather  at 
the  junction  of  the  middle  and  anterior  third.s]  of  the  axilla — corresponds  with  the 
course  of  the  artery. 

The  dr])t]i  arni  lunii  of  the  axilla  ulti.T  in  different  positions  of  the  arm.  In  tI>- 
arm  raised  and  abducted  the  axilla  becomes  nearly  flat;  heuce  this  position  in  alwav* 
adopted  in  operations. 

In  opening  abscesses  in  the  axilla  the  inoi>i(iii  should  be  made  midway  between  tho 
borders,  and  the  point  of  the  knifp  intnuluotni  from  above  iJownward. 

135.  Brachial  Artery. — When  the  arm  is  extended  and  supinated  a  line  dntwo 
from  the  deepe.st  part  of  the  middle  of  the  axilla  [or  rather  at  the  junction  of  the  middle 
am!  ;iiit('ri(.ir  thirds]  down  tlu-  inner  sido  of  the  Hiot  ps  to  the  middle  nf  the  bend  of  thr 
elbow  corre&pondii  with  the  course  of  the  brachial  artery.  The  artery  can  be  felt  aod 
compressed  all  the  way  down,  but  nowhere  so  effectually  as  midway,  where  it  He«  on  the 
tendon  of  the  Coraco-brachialis  close  to  the  inner  side  of  tlu-  hinucrus  The  only  ditve- 
tion  to  apply  the  pressure  effectnnlly  is  outward  and  a  little  liackward.  else  the  artfrr 
will  slip  ott  the  bone.  high  bifurcation  very  otten  occurs,  and  will  probably  be  per- 
ceptible on  careful  examination. 

The  median  nerve  lies  to  the  outside  of  the  artery  above,  crosses  it,  usually  in  front 
at  the  middle,  and  lies  to  the  inside  below.  It  can  asually  be  felt  and  very  e«siJy  difier-^ 
entiated  from  the  artery.] 

The  nni.seulo-spiral  nerve  and  snperior  profunda  artery  wind  round  the  V<a<  k  of  the 
humerus  about  its  Tiiiddle,  and  conip  ta  the  front  id'  tlit'  oxtrrnal  condyloid  ridge  [in  tb* 
groove  between  the  Supinator  longus  and  the  Bracbialis  anticus,  where  it  is  aecea.i$ible  to 
Uie  battory  and  in  operations].  Thus  for  full  three  inches  above  the  eondylc»  then 
is  nothing  to  interfere  with  operations  on  the  back  of  the  bone,  which  is  here  faroad 
and  flat. 

130.  Bend  of  £lbow. — At  the  bend  of  the  elbow  the  tendon  of  the  Bicep^  cau  be 
plainly  felt,  as  well  as  the  pvlsaUon  of  the  brachial  artery  clow  to  its  inner  side*  befofe 

dividiiiu'  iiitii  llie  radial  and  ulnar.  [If  the  arm  he  strnn^ly  fi\<  d  at  a  ri^'ht  an^U' — h\ 
attempting  to  lift  a  heavy  table,  for  instance — the  bicipital  fascia  can  be  outlined  the 
finger,  and  in  many  per^ns  by  the  eye.] 

Outaneons  Veins. — The  bend  of  the  elbow  in  young  children  and  in  persons  with 
fat  and  round  arms  pres^-nt;*  a  sfniirircular  fold  of  whieli  the  ftirve  embrace*  the  I«»wi^r 
part  of  the  Biceps ;  but  in  muscular  perttous  we  see  the  distinct  boundaries  of  th«  trt- 
anguler  space  formed  by  the  Pronator  teres  on  the  inner  side  and  the  Supinator  Toiifnw 
on  the  outer.  Here  can  be  traced,  .^^tanding  out  in  .«tr<»ng  relief  under  the  thin  white 
skin,  the  superficial  veins,  which,  in  davs  frnne  hv,  when  bloodletting  was  the  fa.«hii>Q. 
were  of  such  great  importance.  Tlu  ir  arraiii:eineiit,  altli<»ugh  subject  to  variety.  \»  verr 
much  like  the  brunches  (d  thi>  letter  M,  the  middle  of  the  M  being  at  the  middle  of  thip 
elbow.  Of  these  branches,  the  median  basilic,  which  runs  over  the  ttrndun  of  the  Bio-p*. 
is  the  largest  and  most  conspicuous,  and  ia  generally  selected  for  vene«ectivn  ;  it  cru»»g» 
the  course  of  the  brachial  artery,  nothing  intervening  but  the  semilunar  aponeurosis  froa 
the  tendon  of  the  Bleeps 

V-Vi.  Landmarks  of  Elbow. — It  is  of  groat  importance  to  be  fmiiliir  with  the 
relative  positions  of  the  variou.n  bony  prominences  about  the  elbow.  We  ran  alwaja.  Se-ti 
the  internal  and  external  condyles.  '  The  internal  is  the  more  prominent  of  the  two,,  Bod 

a  trifle  higher. 

OleoranOD. — We  can  always  feel  the  idr^t-ranon.  This  is  somewhat  nearer  U^  thc- 
inner  than  to  the  onter  condyle.  [On  strung  ilexion  the  groove  in  the  humerus  for  the 
olecranon  can  be  readily  felt,  and  even  seen.]  Between  the  olecranon  and  the  int<-r«al 
cnndyl.  is  a  deep  depression  in  which  lies  the  ulnar  nerre  (vulgarly  called  the  ^'fonsiy 
£or  "crazy  j  bone"). 

On  the  outer  side  of  the  olecranon,  just  below  the  exleriMl  eondyle,  is  e  pit  in  iW 
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skin  eonstftnt  even  in  fat  persona  (when  the  elbow  in  extended).  This  pit  u  eonsidered 
one  of  the  beauties  of  the  elbow  in  a  graceful  arm  ;  it  is  «een  in  a  ehild  as  a  pretty  little 
dimple.  [The  fliiuplf  ilinappear^  on  Homiflcxion.]  To  th»>  xiirirf'on  it  in  most  interestititr, 
us  in  itu&  valley  l>eiiiiid  the  Supinator  iougus  and  the  radial  KxtenHori^  of  the  wrist  ho 
can  difltincti  J  feel  the  head  of  the  radius  rolling  in  pronation  and  anpination  of  the 
forearm.  It  Is  therefore  one  of  tli.'  irM«>t  inii'ortant  landmark>  of  the  elbow,  since  it 
enables  un  to  .say  whetiier  the  head  of  the  radius  is  in  its  light  place,  and  whether  it 
rotates  with  the  shaft. 

Can  the  tubercle  of  the  radius  be  felt?  Yes.  but  only  on  tin*  fun  k  of  the  foreunn 
in  p^trpiiic  pronation.  Its  projection  is  then  distinctly  perceptible  just  below  the  head 
of  the  bone. 

Relations  of  the  Olecranon  and  Gondylee.-^To  ezamme  the  relative  poeitions 

of  the  olecranon  and  condyles  in  the  different  motions  of  the  e]l»ow-joint,  place  the  thumb 
on  one  condyle,  thi'  tip  of  the  middle  finger  on  the  other,  and  (he  tip  of  the  forefinger 
on  the  olecranon.  In  extension  the  highest  point  ol'  the  olecranon  is  never  above  the 
line  of  the  condyles;  indeed,  it  in  just  in  this  line.  With  the  elbow  at  right  angles  the 
point  of  the  olecranon  is  vertiiully  below  tlie  line  of  the  cotiilyles  In  extreme  flexion 
the  point  of  the  olecranon  lies  in  front  of  the  line  of  the  condyles. 

All  these  relative  positions  would  be  altered  in  the  dislocation  of  the  ulnA,  but  not 
(necessarily)  in  a  fracture  of  the  lower  end  of  the  humerus. 

Sometimes,  though  rarely,  we  meet  with  a  hook-like  projection  of  bone  above  the 
internal  condyle.  It  is  called  a  "  supracondyioid  "  process ;  it  can  be  felt  through  the 
skin,  with  its  concavity  downward,  and  is  a  rudiment  of  the  bony  canal  which  in  many 
Mammalia  transmits  the  median  nerve  and  ulnar  artery.  A  third  origin  of  the  Pronator 
teres  is  always  attached  to  il^  this  origin  covers  the  brachial  artery.' 

BurssB. — The  subcutaneous  bursa  over  the  olecranon,  if  distended,  would  be  as  large 
as  a  walnut.  A  seeond  buraa  aomettmes  exists  a  little  lower  down  upon  the  ulna.  There 
is  also  a  small  .subcntanpous  bnr?a  over  each  of  the  condyles. 

The  vertical  extent  of  the  elbow-joint  is  limited  above  by  a  line  drawn  from  one 
condyle  to  the  other;  below  by  a  line  corresponding  to  the  lowest  part  of  the  bead  of 
the  radius. 

1'58.  Interosseous  Arteries. — About  one  inch  below  the  head  of  the  radius  the 
ulnar  artery  give.s  oil  the  eomuiuu  interosseous,  and  this  divides  about  half  an  inch  lower 
into  the  anterior  and  posterior  interosseous.  Thus,  in  amputating  the  forearm,  say  two 
inches  below  the  be  nl  i»f  the  nidius,  four  nrterief  at  least  would  re(jnire  li^rature. 

By  flexion  of  the  elbow  to  the  utmost  the  circulation  through  the  brachial  artery  can 
be  arrested,  bnt  the  position  is  punful  and  ean  be  tolerated  only  for  a  short  time. 

Lymphatic  Gland. — Tkm  is  a  small  lymphatic  gland  just  above  the  inner  con- 
dyle in  front  of  the  internnisculnr  Hcptum.  it  is  the  first  to  take  alarm  in  poisoned 
wounds  [chancres,  etc.]  of  the  hand. 


THB  FOREIABM  AND  WRIST. 

139.  Ulna.— The  edge  of  the  ulna  is  snbootaneous,  and  ean  be  felt  <Vom  the  oleera- 

nnn  to  the  styloid  process  (in  supination).  Any  irregularity  could  be  easily  detected. 
The  styloid  process  of  the  ulna  does  not  descend  so  low  as  the  styloid  process  of  the 
radius,  or  it  would  impede  the  free  adduction  of  the  hand.  Its  apex  is  on  a  level  with 
the  radio-carpal  joint.  The  head  of  the  ulna  is  ])laiMly  telt  and  seen  [irojecting  at  the 
back  of  the  wri.st.  esppcially  in  pronation  of  the  lorearni.  It  then  lies  between  the 
tendons  of  the  Extensor  carpi  uinaris  and  Extensor  minimi  digiti.  There  is  often  a  sub- 
eutaneons  bursa  over  it.  [Lo  supination  it  is  the  styloid  process,  and  not  the  head  of  the 
ulna,  which  is  felt  posteriorly.] 

14<>.  Radius. — The  upper  half  of  the  shaft  of  th(»  radius  [hut  not  the  heml]  is  !=o 
covered  by  mu.scles  that  we  cannot  feel  it ;  the  lower  half  is  more  accessible  to  the  touch, 
especially  just  ah>>\ «  and  just  below  the  part  where  it  is  crossed  by  the  Extensors  of  the 
thumb.  It.s  stvloiil  process  is  readily  felt,  and  made  all  the  more  nianiTest  hy  beitif^ 
covered  by  the  first  two  Extensor  tendous  of  the  thumb.  It  descends  lower  and  lies 
more  to  the  front  than  the  eorreeponding  prooeas  of  the  ulna.   The  relative  positions  of 

'  See  on  thii  subject  a  monograph,  "Canalis  Suprsooodjloideus  Humeri,"  bj  W.  Griiber,  Peteis> 

burg,  lHh^ 
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theM  styloid  procssses  can  be  best  examined  hy  placing  the  thumb  on  one  and  tb*  fot»- 

finger  on  the  other. 

Feel  for  the  little  bouj  puUej  on  the  back  of  the  radius  near  the  wri»t  which  k««p* 
in  place  the  third  Extensor  tendon  of  the  thtimb.  This  and  the  bone  just  above  it  ia 
the  place  which  we  examine  for  a  suspected  fracture  (termed  Colles's)  near  the  lower 

of  the  r-u1ius. 

141.  Carpus. — Below  the  styloid  procos.s  of  the  radiu.<.  just  on  the  inner  side  of 
the  K.xtenaors  of  the  thumb,  we  feel  the  tubercle  of  the  t«cHphoid  bone.  Ik-twcea  (be 
<:ty1i)i<1  [.nicest  and  the  tubercle  is  the  level  of  the  radio-carpal  joist  A  little  lower  we 
feel  the  trapeziuiu. 

Just  below  the  ulna  on  the  palm  of  the  hand  we  feel  the  pisiform  bone,  and  on  the 
Inner  aide  of  this  the  cuneiform. 

There  are  several  transver!*e  furrows  on  th«-  palinnr  aspect  of  the  wriaf  The  bm<'*t 
of  these,  which  is  slightly  convex  downwurd,  currej*|jonds  with  the  upper  edge  of  tb* 
anterior  annular  ligament  and  the  intercarpal  joint.  The  line  of  the  radio-carpaJ  joiaL 
as  already  stated,  is  on  a  lev«"l  with  tho  apex  of"  the  sryluid  j>ri>cr";s  of  flu-  ulin 

In  forcible  ^and  resisted]  flexion  of  the  wrist  the  tendon  of  the  Flexor  carpi  radiall* 
and  that  of  the  Palniaris  longua  come  up  in  relief  On  the  outer  side  of  the  first-named 
tendon  we  feel  the  pulse,  the  radial  artery  here  lying  clo.se  to  the  radias. 

The  tendon  of  the  Paltnaris  longus  runs  near  fin-  nii<Ml<"  <if  the  wrist,  and  clo^f  t  ■  ]r<- 
inner  border  runs  the  median  nerve.  In  letting  out  deep-seated  matter  near  the  wn<t 
the  incision  should  be  made  dose  to  and  parallel  with  the  inner  edge  of  the  radial 
Flexor  tendon,  m  a.s  to  avoid  injury  to  the  median  ner\  [The  median  nerve  in  ib^ 
forearm  lies  under  the  Flexor  sublimis  digitorum,  in  a  line  drawn  from  the  bend  of  the 
elbow  just  innide  thi*  artery  to  a  point  between  the  tendons  of  the  Palmaris  longua  and 
the  Flexor  carpi  radialis.  It  is  here  not  only  amenable  to  operations,  but  often  is  cut  n 
accidents  ] 

We  can  feel  the  tendon  of  the  Flexor  carpi  ulnaris  for  some  distance  above  the  wrut. 
It  overlies  the  ulnar  artery  and  somewhat  masks  its  pulsation. 

142.  Poise.— The  puke  at  the  wrist  "  ia  felt  ju.st  outside  the  tendon  of  the 
Flexor  carpi  radialis.  Tii  iV-eling  the  juilse  it  j-lunild  he  remembered  that  in  ttomc 
cases  the  superficialis  vohe  arises  higher  and  is  larger  than  usual.  In  such  ctae*  it 
runs  by  the  side  of  the  radial  artery,  and  gives  additional  volume  to  the  puUm.  Tbe 
old  writers  call  it  "pulsus  duplex."  When  in  doubt,  tbereforCt  it  is  well  to  feel  the 
pulse  in  e;ich  vrri.st. 

143.  Great  Carpal  Bursa. — The  great  synovial  sheath  under  the  annular  ligameut 
common  to  the  Flexor  tendons  of  the  fingers  and  the  long  Flexor  of  the  thumb  ext4«nd» 
Tjpward  about  an  inch  and  a  half  above  the  nitre  *if  flic  lip;vTTicnt.  iiiid  dowtiward  low 
an  the  middle  of  the  palui.  This  general  .synovial  sheath  communicates  with  the  special 
sheaths  of  the  thumb  and  the  little  finger ;  not  with  that  of  the  index,  middle,  aod  rinr 
fingers.  [Hence  felons  on  the  thumb  and  little  finger  are  much  more  dangenms  '  and 
fortunately  much  more  rare)  than  on  the  Other  lingers,  since  the  ptis  may  invade  the 
main  synovial  sheath  of  the  Flexor.s.] 

144.  "Tabati^re  anatomique." — On  the  outer  side  of  the  wrist  we  can  distinctly 
fve  and  fed.  wlit  ii  in  action,  tlu-  three  Extensor  tendrms  of  tln'  tliuin}).  Bvtwt*en  the 
second  and  third  there  is  deep  depression  at  the  root  of  the  thumb  which  the  Fm>ch 
bumorousty  call  the  ^'tabatidre  anatomique."  In  this  depression  we  "Can  mtkt  out — 1, 
the  relief  of  the  superficial  radial  vein  ;  2.  the  radial  artery  in  its  pa.s.«iage  tO  tlie  buck 
of  the  hand  ,  H.  the  npj»er  end  of  flic  metacarpal  bone  of  the  thumb. 

145.  Tendons  on  the  Back  of  the  Wrist. — Thu  relative  positions  of  the  ir«vf^ 
Extensor  tendons  of  the  wrist  and  fingers  as  they  play  in  their  grooves  over  the  back  at 
the  radius  and  ulna  can  all  be  distinrtly  traced  when  the  several  mu.*iclrj>  are  put  Id 
action.  The  length  of  their  synovial  sheaths  should  be  remembered.  They  vary  ivum 
one  inch  and  a  half  to  two  inches  and  a  half.  The  longest  of  all  ai«  those  of  tbe 
Extensors  of  the  thumb.  When  these  sheaths  are  inflamed  and  swollen,  the  motion  tif 
the  Trndons  becomes  painful  antl  irivi  -  iIm'  to  a  fcflini?  of  or«'pitn«<.  called  teri:i!_;i 
crepitans"  by  some  writers.  It  is  .said  to  1h*  met  with  !*ometimes  in  pianists.  £On  tb« 
overstretching  of  these  muscles,  see  §111] 

146.  Lines  of  Arteries. — The  course  of  the  radial  artery  corre^jiond-  with  »  {\m 
drawn  from  the  outer  border  of  the  tendon  of  the  Bicep.s  at  the  bend  of  tlu-  t  il.. iw  >\'>wn 
the  front  of  the  forearm  to  the  front  of  the  styloid  process  uf  the  radiu.n.  In  the  oppet 
third  of  ita  course  the  artery  is  overlapped  by  the  Supinator  longus.   To  iBak«  a]Ww» 
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ance  fdf  this,  the  incision  for  the  ligature  of  the  arterj  in  this  situation  should  be  made, 
nut  jin  cisely  in  the  line  of  its  eonrw,  but  rather  nearer  the  middle  of  the  forearm. 

The  line  of  the  ulnar  artery  ruus  from  the  tniddle  of  the  bend  of  the  elbow  (slightly 
curvinfT  inward)  to  the  outer  side  of  the  pisiform  bone.  The  radial  and  ulnar  arteriet* 
can,  ill  must  eases,  be  efTectually  commanded  by  pressure  well  applied  at  the  wrist  in 
wounds  of  the  palmar  arch. 

Before  we  make  incisit>ns  nlmitr  the  forearm  it  i^  rilway.-'  doj-irahle  to  ascertnin  whether 
the  ulnar  artery,  which  usually  runs  under  the  supcrlicial  muscles,  may  not  run  abnor- 
mallj  over  them ;  in  which  ease  its  pulaations  ean  be  felt  all  down  the  forearm. 


THB  HAND. 

147.  It  is  Im  the  purpose  here  to  i  xuininc  the  question  whether  the  hand  can  tell 
more  than  the  arm,  the  leg,  or  any  other  part  of  the  body  about  the  physical  constitution 
of  its  owner,  and  to  what  u.se  it  has  been  put.  Tho.se  who  are  interested  in  this  subject 
should  read  a  very  elaborate  treatiae  by  C'arus'  On  tlw  Iifn*>tn  and  Meunuifj  of  the  D^tr^ 
ent  Form*  of  th-  flnul.  Still  less  would  I  imlulL'e  (•urii)>ity  by  inquiring  whether  the 
professors  of  chirumancy,  relying  on  the  text  "  erit  signum  in  manu  tua  et  quasi  roonu- 
mentnm  ente  oonlos  taos,**  ean  advance  anj  reasonable  pretensions  for  their  assertion 
that  they  can  read  in  the  furrows  of  the  palm  the  future  dci^tiny  of  its  master. 

W"^.  Furrow  in  Palm. — The  only  furrow  in  the  palm  us<  tul  n  snririral  land- 
mark IS  lhat  whiclj  runs  transversely*  across  its  lower  third  [from  the  ulnar  border  to  the 
interspace  between  the  fore  and  middle  fingers],  and  is  well  seen  when  the  fingers  are 
slightly  bent.  This  transverse  furrow  crirn  sjidtids  pretty  nearly  with  tho  metacarpal 
joints  of  the  fmiddle,  ring,  and  little]  lingers,  with  the  upper  limit  of  the  synovial 
sheaths  of  the  Flexor  t^dons  of  the  four  fingers  (that  of  the  little  finger  excepted  (143)) ; 
also  with  the  splitting  of  the  palmar  fascia  into  its  four  i<iips.  The  transverse  metacarpal 
li^nmcnt  lies  in  the  snme  lijic  with  it.  Again,  a  little  below  this  furrow  the  diirital  arteries 
bifurcate  to  run  along  the  opposite  sides  of  the  fingers.  [The  furrow  which  starts  between 
the  thumb  and  forefinger  on  the  radial  border  of  the  hand,  and  runs  toward  the  ulnar 
border,  marks  the  level  of  the  metacarpal  joint  of  the  forefinger.  The  third  marked 
crease  ic  canned  by  flcxinn  of  the  thumb;  the  other  two,  hy  flexion  of  the  finprers "] 

14'J.  Interdigital  Folds. — By  pressure  upon  the  inlerdigital  folds  of  skin  we  can 
feel  the  transverse  ligament  of  the  fingers,  which  prevents  their  too  wiife  separation. 
The  .xkin  of  these  fnKls  is  much  thinner  on  the  dorsal  than  the  palmar  aspcet ;  henoe 
deep-seated  al»cesscs  in  the  palm  very  frequently  burst  on  the  back  of  the  hand. 

160.  Diffital  Furrows. — Ooneerning  the  transTerse  fiunrows  on  the  palmar  sur- 
face of  the  fingers,  notice  that  the  first  furrows,  close  to  the  palm,  do  not  correspond 
with  the  metacarpal  joints.  The  second  and  third  fianrows  do  eorreqmnd  with  their 
respective  joints. 

The  slight  depression  obserrable  between  the  ball  of  the  thumb  and  that  of  the  little 

finger  corresponds  with  the  rniddle  (jf  the  anterior  annular  ligament. 

151.  Palmar  Arterial  Arches. — In  opening  abscesses  in  the  palm  it  is  important 
to  bear  in  mind  the  position  of  the  large  arterial  arches  which  lie  beneath  the  palmar 
fascia.  The  line  of  the  superficial  palmar  areli  en.^scs  the  palm  alinut  tlie  junction  of 
the  upper  with  the  Imver  two-thirds — lhat  is.  in  the  line  (if  the  [web  of  thi  ]  thnuib  .sep- 
arated widely  from  the  lingers.  From  this  the  digital  arteries  ruu  straight  between  the 
shafts  of  the  metacarpal  bones  toward  the  clefts  of  the  fingers.  Inebions,  therefore,  to 
let  out  pus  beneath  the  palmar  fascia  may  safely  be  made  in  tlie  lower  two-thirds  of  the 
palm,  provided  they  run  in  the  direction  of  tlie  middle  line  of  the  fingers.  The  deep 
palmar  arch  lies  half  un  inch  nearer  the  wri.st  than  the  superficial. 

152.  Digital  Arteries. — -\s  the  digital  arteries  run  along  the  sides  of  the  fingers, 
the  in(M>i>in  to  open  a  thecal  ahseess  should  he  ma-Ie  strieflv  in  the  middle  line.  It  should 
be  made  not  over,  but  between,  the  joints,  since  the  .sheatb  is  strongest  and  thickest  over 
the  shafts  of  the  phalanges,  and  therefore  more  likely  to  produce  strangulation  of  the 
enclosed  tendons. 

153.  Metacarpal  Joint  of  Thumb. — The  joint  of  the  metacarpal  bone  of  the 
thamb  with  the  trapezium  can  be  distinctly  felt  by  tracing  the  dorsal  surface  of  the 
booe  upward  till  we  come  to  the  prominence  which  indicates  the  joint  at  the  bottom  of 
the  "tabatiere  anatomique**  (140).   Supposing,  however,  there  be  much  swelling,  the 

■l/«6er  Qrwud  Mtd  Btdaittin^  4er  tMrmideiehai  FttrmmderHmi,  Stottsart,  1846. 
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knife  introduced  at  the  angle  between  the  tirst  and  second  metacarpal  bones  rcadil  v  &fiti< 
tlie  joint  if  the  blade  be  directed  outward. 

154.  Sesamoid  Bones. — -The  >esanioiJ  lMtii.'<  of  the  thinnV'  ran  \<v  «Iistinftlv  folt 
Just  above  them — that  is,  nearer  to  the  wrist — lies  the  joint  between  the  meuiejir}iai 
bone  and  the  first  phalanx.   We  should  remember  the  poeition  of  these  bones  in  ampa- 
tation  at  this  joint.    MutatU  mutonfftis,  the  same  observations  apply  to  the  aeemmoid 
bont^s  of  the  ereat  too. 

The  Extensor  tendon  of  the  last  joint  of  the  thumb  crosses  the  apex  of  ttu-  tirri 
interosseous  spaee.  Under  the  tendon  and  tn  the  angle  between  the  bones  we  f^et  the 
ladial  artery  ju.st  befm^'  if  !-iiiks  into  the  palm. 

155.  Subcutanfious  Veins. — The  veins  on  the  back  of  the  hand,  and  their  arr.iic.'e- 
ment  in  the  form  of  arches  which  receive  the  digital  veins,  are  sufficiently  obviuui*.  The 
number  and  arrangement  of  the  arches  may  vary,  but  in  all  hands  it  U  tntere^ttog^  to 
notice  that  the  veins  from  the  fingers  mn  up  between  the  knuckles  and  out  of  luum's 
way. 

156.  InteroflseouB  Artoriee. — Since  the  dorsal  interosseous  arteries,  Uko  the  pulm- 

ar,  run  along  the  interosseous  spaces,  incisions  to  let  out  pus  should  always  be  made 
along  the  linp<«  nf  the  metararp;il  bones. 

157.  Dig-ital  Burses. — Small  .subcutaneous  bursa'  are  sometimes  developed  over  th« 
knuekleR  and  the  backs  of  the  joints  of  the  fingent.    They  often  become  enlar^red  and 

UDscfinlv  't:  jier^^oii.'j  nf  :i  rltiMunatic  or  goutv  tfiKlcnrv. 

158.  Knucldes  and  Digrital  Joints. — The  three  rows  of  projections  calltMl  •  thr 
knoekles**  are  formed  by  the  proximal  bones  of  the  seTeral  joints:  thus  the  first  row  i$ 
formed  Ity  t)u>  ends  of  the  metacarpals;  the  second,  by  the  ends  of  the  first  phal»ngri^ 

and  Ml  forth.  In  amputAtinns  t»f  the  finppr?  it  is  woU  to  remember  tlmt  it»  nil  cast's  the 
line  of  the  joints  is  a  little  in  advance  of  the  knuckles;  that  is.  nearer  the  end  ot*  the 
fingers. 

Long  and  graceful  fingers,  eoupb  d  with  thickness  and  breadth  of  the  pcntient  pwlp  at 
tboir  ends  and  too  great  arching  of  the  nails,  have  been  regarded,  ever  since  the  aav»  of 
Hippocrates,  as  not  unlikely  indications  of  a  tendency  to  pulmonary  disease. 

[Staining  the  nails  (e.  g.  by  nitric  acid)  affords  a  means  of  determining  the  fa<;t  and 
the  rntr  of  their  growth,  and  therefore  of  the  nutritive  processes  in  the  eorrespoodiaig 
arm  or  le^j.j 


PALPATION  BY  THE  RfiCTUM. 

The  follovtinL'  report  i.s  from  Mr.  Walsham  of  St.  Bartholomew's  Hospital,  who 
having  a  small  li  iixl  rsriiiiewbat  less  than  seven  and  a  half  inches  round),  has  bid 
opportunities  of  iutroduciug  it  up  the  rectum  in  the  living  subject  for  the  purpo&c  of 
diagnosis : 

"It  is  pD.Hsible  to  iiitiodurr  the  hand  (if  small)  into  the  rectum,  in  many  enaee  into 
the  sigmoid  flexure,  and  in  rare  instances  into  the  descending  colon. 

*'Once  beyond  the  sphincter,  the  hand  enters  a  capacious  sac,  and  the  foUoving 
important  parts  can  be  felt  through  its  walls; 

"Through  the  anteri«»r  wall  the  hnnd  fir-f  reeo^'ni^e.s  the  prostate,  which  forU  like  & 
moderately  large  chestnut,  immediately  beiiind  the  prostate  the  vesicula?  scmioalcf-  ii»»y 
be  distinguished  as  two  softish  masses  situated  one  on  either  side  of  the  middle  line. 
Internal  to  them  the  whipeorddike  feel  of  the  vasa  deferentia  can  be  readily  traced  over 
the  bladder  to  the  sides  of  the  pelvis. 

"The  bladder  is  easily  recognized,  when  moderately  distended,  ss  a  soft  fluctnaung 
tumor  ImIjiu'I  tlio  prostate;  when  empty  it  cannot  be  distinguished  from  the  inte»i|itt€is 
whit'li  iIk'ii  <)<-<'riiii  h,'tui'*'[i  till'  reetuni  and  the  pubes.  The  arch  of  the  pubea  b* 
well  detiued  when  the  bladder  is  empty. 

Through  the  posterior  wall  of  the  bowel  the  coccyx  and  sacrum  can  be  felt,  the  emre 
of  the  sacrum  being  readily  followed  by  the  hand. 

*•  Thf^  projecting  .spine  of  the  ischium  on  each  siile  of  the  pelvis  is  a  valuable  Lsod- 
uiark.  IVom  this  point  the  outlines  of  the  greater  and  lesser  sacro-ischiatic  foramiika  caa 
l>e  traced  by  the  fingers,  and  any  new  growth  encroaching  on  the  pelvic  cavity  thiougb 
these  ap''rtnrf>;  r-Mul.l  Lt-  ci-iK  <li't<M"t<'d. 

"  If  the  hand  bu  now  pushed  farther  up  the  gut,  the  promuotvry  of  the  SAcrun  ia 
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reached ;  the  palsation  of  the  iliac  vesBels  beoamM  manifeBt,  and  tbe  course  of  the 

external  iliae  can  be  trace'!  uIdh^'  thi-  \>nm  of  the  pelvis  to  the  cruni  nrch,  the  loose 
attachments  of  the  rectum  pcrmittiog  very  free  movemeot  in  thin  direction.  The 
internal  Uiae  artery  eao  also  be  followed  to  the  upper  part  of  ihe  great  Bacro-iaohiatao 
ibratuen. 

"  Bv  jsemi-rotatory  niovenieiit  and  alternately  flexintr  and  extcndine  tbe  fintrers  the 
hand  cun  gradually  be  insinuated  into  the  cummencemeiit  ut'  the  &igiuuid  ficxurc>.  in  the 
•igmoid  flexure  the  fingers  can  explore  the  whole  of  the  lower  part  of  the  abdomen,  the 
loo8e  attachment  of  this  portion  of  the  got  permitting  the  hand  to  travel  freetj  over  the 
iliac  and  hypogastric  regions. 

The  partj}  that  can  here  be  felt  are  the  bifttreation  of  die  aorta,  the  ^virion  of  the 
eomnion  iliac  arteries,  the  iliac  fossa,  and  tbe  crest  of  the  ilittm. 

-  In  tlu>  female  the  ttterus  in  the  middle  line  and  the  ovaries  on  either  side  can  be 
readily  distinguished. 

'*  In  the  introduction  of  the  hand  into  the  rectum  in  a  patient  under  chloroform  the 
dilat  iticii  (if  tbe  Sphincter  ani  should  be  very  gradual:  first  two  finger:*,  then  four,  and 
finally  tbe  thumb,  should  be  pa.s-sed.  It  is  necessary  to  use  considerable  force,  and  unless 
caro  be  taken  not  ouly  the  integumentary  edge  of  the  anus,  but  the  Sphincter  itself,  may 
be  lacerated.  Tbe  introduction  is  facilitated  by  the  application  of  the  other  hand  upon 
tbe  ab'lomrn 

"  When  the  dilatation  has  been  gradual  and  the  hand  not  too  large,  no  incontinence 
of  feces  and  no  very  considerable  amount  of  pun  have  resulted. 

"  We  have  been  informed  (HI  reliable  authority  that  permanent  incontinence  of  feces 
haf(  occasionally  followed  these  examinations." 

Lastly,  we  think  it  right  to  insi.st  upon  the  important  fact  that  in  some  subjects  even 
a  small  hand  oinnot  be  passed  up  the  rectum  beyond  the  reflection  of  the  peritoneum 
iiVi  T  the  second  part  of  tho  gut.  In  sm-li  instances  the  peritoneinn  offers  rv  resistance 
like  a  tight  garter,  and  pruvuuta  the  farther  advance  of  the  hand  without  great  riak 
of  laceration  of  the  parts.' 

EXAMINATION  PER  VAGINAM. 

For  this  report  I  an»  indebted  to  Dr.  Godson  of  St.  Bartholomew's  Hospital: 

"  The  finger  introduced  into  the  vagina  comes  upon  the  caruuculsc  myrtiformes,  which 
«re  vascular  membranous  processes  independent  or  the  hymen,  variable  in  number,  sise, 
and  form.    It  al>o  feeds  tbe  transverse  ridges  known  us  '  rni;a\' 

"  Alonz  the  anterior  wall  of  the  vagina  tbe  finger  readily  detects  the  track  of  the 
urethra,  whieh  feels  like  a  prominent  cord  and  forms  an  exeeflent  guide  to  the  orifice  of 
the  meatus  urinarius  in  passing  a  catheter.  The  orifice  is  indicated  by  a  slight  semi« 
circular  prominence  situateil  about  one-third  of  an  inch  above  the  orifice  of  the  vairina. 
Behind  the  urethra  the  finger  comes  upon  the  posterior  wall  of  the  bladder.  But  the 
bladder  is  not  perceptible,  as  such,  to  the  touch  unless  distended.  With  a  catheter 
previously  introduced  it  is  niueh  more  readily  explored. 

The  septum  between  the  vagina  and  the  rectum  is  so  thin  that,  should  the  rectum 
contain  fecal  matter,  its  presence  becomes  at  once  apparent  to  the  finger. 

The  e.  rvi.v  uteri  is  felt  protruding  from  the  roof  of  tbe  vagina  in  a  direction  down- 
ward and  backward — that  is,  in  a  line  from  the  umbilieus  to  tbe  coccyx.  The  os  uteri  is 
felt,  «iuall  and  round,  in  the  centre  of  the  cervix.  The  posterior  lip  feela  a  little  lower 
than  the  anterior.  The  cul-de-sac  formed  by  the  vagina  in  front  and  behind  the  cervix 
should  be  perfectly  elastic  to  the  touch,  and  not  communicate  the  sensation  of  a  resisting 
botly.    Any  resistance  here  bespeaks  an  abnormal  condition. 

"The  bony  landmarks  wiilnn  reach  ot  a  finger,  or  perhaps  two,  in  a  woman  who  has 
not  borne  a  child  are  the  symphyms  pubis,  the  rami  of  the  pubes,  and  ischia.  The  coccyx 
and  part  of  tlie  liidlmv  of  the  saernm  niav  also  be  felt,  but  not  without  exertin'^'  much 
pressure  on  the  posterior  wall  of  the  vagina,  which  gives  considerable  pain.  If  the  prom- 
ontory of  the  sacrum  can  be  felt,  it  is  a  sign  that  the  conjugate  diameter  of  the  pelvis 
is  abnormal. 

"The  finjrer  in  the  rcrtnm  can  detect  almo«t  cvcrvthing  which  has  been  mentioned  in 
connection  with  the  vairina.    The  shape  and  dir<  eti(.n  of  the  cervix  uteri  arc  almost  as 

'  For  further  iQ/brmatioa  on  thi«  aubjeci  see  a  paper  by  Mr.  Walahsm  in  £k.  Bwrtholome¥^»H<Mpital 
Repoirtt,  vol.  xii. 
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perceptible,  and  the  posterior  wall  of  the  uterus  can  be  examined.  The  periuaieal  told 
termed  reoto-raginal  (Douglas's  space)  call  also  be  well  explored,  and  anjtning  aboonnal 
detected  in  tliin  direction — a  point  of  great  itnportRiiee  in  tlie  diagaons  of  diaeaiMw  and 
diaplaccmcuts  <ii'  the  uterus 

**  The  ovary  iti  its  iiurmal  state  and  position  cannot  be  detccU'fl  by  the  touch,  even 
with  the  hand  firmly  pressed  on  the  hypogastriuni.  If  a  movable  lu'dy  l'<-  t'elt  throutrh 
tlie  vaL'inal  roof  on  one  side  of  the  cetyix,  if  this  body  be  ezqui«telj  tender  and  recede 
at  once  from  the  finger,  it  is  an  ovary  in  a  state  of  prolapse. 

**The  fbndiis  of  a  bealthy  animpregnated  uteniB  never  riaee  above  tbe  kvd  of 
the  brim  of  the  pelvia,  and  cannot  therefore  be  felt  by  preasijig  the  hand  on  the 
hypogflstrium. 

*'  The  direction  of  the  uterus  is  subject  to  changes  which  cannot  be  looked  upon  as 
abnormal.  The  fundus  ma^  be  thrown  backward  by  a  distended  bladder  or  forward  by  a 
distended  rectum.  The  axis  of  its  cavity  is  not  a  straight,  but  a  carved  line,  and  uterine 
sounds  should  be  shaped  to  suit  it." 
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A. 

Abdomen,  8a8 

apertures  fouml  in,  859 

boundaricH  of,  8oa 

landmarks  of,  liMl 

lymphatics  of,  M6 

muscles  of,  All 

regioii«  of,  Ho9 

viscera  of,  StiO,  1044 
Abduminul  aorta,  5Z1 
brancheM  of,  Sli 
surgical  anatomy  of,  ^13 

lines,  1041 

nniM-ieK,  41 1 

ring,  external,  413 
internal,  Hltrt 

viscera,  position  of,  ftflO 
Abduoens  nerve,  liL 
AlMlnctor  indit!ii<  uuwcle,  4.S6 

minimi  digiti  muttcle,  hand, 

foot.  IMl 
pollim  muscle,  hand,  i52. 
fm.t,  iiSa 
Aljerrant  duct  of  testis,  QH 
Absorbent  glandH,  H.'^ 
Absorbents,  ii3S 

Accelerator  urinn?  muscle,  1014 
Accew*orii  orbicularis  oris,  32Z 
Accessorius  ad  sacro-lumbale;B 
mutM-le,  4f)fi 

pedis,  491 
Accessory  obturator  nerve,  773 

palatine  ranaU, 

pudic  artery,  ■'>KH 
Acervulus  cerebri,  70'.? 
Acetabulum,  2iu 
Acromial  end  of  clavicle,  frac- 
ture of,  4.iS 

nerves,  T.Sl 

region,  muscles  of,  432 

thoracic  artery,  ^rrfi 
Acromio-clavicular  joint,  324. 
Acromion  process,  2^ 

fracture  of,  4.'iH 
Actions  of  uius«-leM.    See  each 

group  of  muscles. 
Adductor  brevis  muscle,  471 

longus  nni.scle,  4T0 

magniis  muscle,  471 

pollicis  muM-le,  hand,  4.S4 
foot,  iai 
Adenoid  connective  tissue,  4S 
Adipoeic  tissue,  iO. 
Afiierent  vessels  of  kidnev,  211 
Air-cells.  a3Ji 
Air-sacs  of  lung,  Q3ii 
A  lie  of  vomer,  iUl 
Alar  ligamentii.  310 
of  knee,  3al 

tlioracic  arterv  A-V? 


Alimentary  canal,  S.'^O 
development  of.  L30 
subdivisions  of,  tili^ 
Allantois,  111.  ^hh 
Alveolar  arterv,  iil 

process,  189^  1112 
Alveoli  of  lower  jaw,  122 
of  upper  jaw.  ika 

formation  of,  H49 
of  Htomach,  S72 
Amnion,  1D9 
Amniotic  cavity,  110 
.\mphiarthnMis, 

Ampulla;  of  semicircular  canals, 

of  tubuli  lactiferi,  909 
Amygdalie,  H'W 

of  cerebellum,  710 
Anal  fascia.  11122 
Anastomosis  of  arteries,  501 
Anastomotica  magna  of  brachial, 
5rtl 

of  femoral,  u93 
Anatomical   neck  of  humerus, 
238 

fractJjre  of,  4.iH 
[position  of  hand,  250] 
Anconeus  muscle,  447 
Andersc-h,  ganglion  of,  131 
[Aneurismal  thrill,  how  to  pro- 
duce, o'.>t>] 
Aneurisms  of  abdominal  aorta, 

of  arch  of  aorta,  oOfi 
of  tlu»racic  aorta,  570 
[Angle  at  knee  and  elbow,  242] 
of  jaw,  2U1 
of  pubes,  '-?«>5 
of  rib,  2:^ 
sacro-vertebral,  153 
Angular  artery,  518 
c»mvoUuion,  fi7rt 
movement,  2iKi 
process,  external, 

internal,  IM 
vein,  tILl 
Animal  constituent  of  bone,  58 
Ankle-joint,  3M 

relations  tif  tendons  and  ves- 
sels to,  3.i>t 
Annular  ligament  of  nidi  us  and 
ulna,  2^ 
of  wrist,  anterior,  449 

(Kwiterior.  iaO 
of  ankle,  anterior,  iSl 
externul,  4S8 
internal.  ilHil 
of  stapes,  JiliQ 
Annulus  ovalis,  'J(i'.> 
Anterior  iiiinul.nr  ligament,  wrist, 

ankle,  Ml 


Anterior  chamber  of  eye,  filfi 
crural  nerve,  UA 
dental  canal.  LHI 
ethmoi<lal  cells,  1H2 
fontanel  le,  DiA 
fotwsa  of  skull,  20d 
na.H.nI  spine,  12Q 
palatine  canal,  189,  208 

fossa,  lli2.2Uli 
radicular  zone,  65H 
regi<m  of  skull,  213 
triangle  of  neck,  525 
Antihelix,  &H 
fossa  of,  ii2ii 
Antitragicus  muscle,  824 
Antitragus,  ii23 
Antrum  of  llighmore.  LSI 
[percussion  of,  1>S. 
landmarks  of,  Ill3i. 
Anus,  miii 
development  of,  132 
landmarks  of,  1047 
muscles  of,  101 1 
Aorta.  5o2 
abdominal,  571 
branches  of,  574 
development  of.  1_2I 
division  of,  li.i4"-' 
landmarks  of,  104'' 
surgical  anatomy  of,  506 
arch  of,  SiiS 

astx^nding  y>art  of.  504 
branLlic>>  ut',  5t>7 
descending  part  of,  505 
peculiarities  of,  5u<> 

of  branches  of,  5()7 
sinuses  of,  504 
surgical  anatomy  of,  50fl 
transverse  fx>rtion  of,  504 
descending,  5ti9 
thoracic,  itQO 
branches  of,  570 
surgical  anatomy  of,  570 
Aortic  opening  of  diaphragm, 
i2i 
of  heart.  212 
plexus,  791) 
semilunar  valves,  912 
sinuses,  kl3 
Apertura  scabe  vestibuli  cuchlete, 

Ap<meurosis,  SUA. 
of  deltoid, 

of  external  oblique  in  inguinal 

region,  SiHi 
infraspinous.  434 
of  occipitivfnmtalis.  3li2 
subscapular,  ^33 
suprahyoid.  388 
of  soft  palate,  ^">1 
supraspinous.  43.3 
Apophysis,  L12 

U\6b 
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A|))»aratUH  lif^atnentoHiiHcolli,  303 
Api>eiiclages  of  eye,  Hi9  i 

of  tikin,  'j2  I 

of  uterus,  9H4  ^ 
Appendic^  epiploicie,  SUQ  | 
Apjiendix  of  righl  auricle,  202  . 

of  left  auricle,  ail  | 

vemiiforniis,  882  I 
[surgical  anatomy  of,  8821 
Aqua  iabyrintlii,  837 
A(|Uieductus  aK"hlen',  174,  8M 

ve.*tihuli,  174j  m 

Kallonii.  K4j 

Sylvii,  im 
Aqueous  liumor,  Hlfi 
AruL-hiioid  of  brain,  (iii^ 

of  c«)rd,  i*^'-^ 
Aruntii  corjiora,  91 1.  212 
Arantius,  ventri«'lp  of,  (i67 
Arl)or  vilte  uterina,  Uil 
of  cerebellum,  711 
Arch  of  aorta,  ."iO't 

f)eculiarilic8  of,  ">0<i 
)mnc>he8  of,  iiUI 
surgical  anatomv,  506 
of  pubes,  2fi2 
of  a  vertebra,  113 
supraorbital,  liil 
crural  or  femoral,  10f)4 

Salmnr  (<iU|)erticial,  iitlii 
eep, 
plantar,  lilO 
lygomatic,  212 
Arches,  pharyngeal,  Llx 

aortic,  fcrtal,  127 
Arciform  tibres  of  medulla  ob-  j 
longata, 

Arcuate  fibres  of  cerebrum,  707 

of  cereliellum,  711 
Area,  germinal,  102 
Areola  of  breuHl, 
Areoliir  tiwue,  4d 
Arm,  back  of.  muscles  of.  43S 

front  of,  nius^-leii  of,  4.y) 

arteries  of.  Ml 

iHtnesi  of,  232 

fiL>*cia  of.  4.'^n 

lanilmarks  of,  1054 

lymphatic  glands  of,  M% 

lympbuti'j^  of,  <>4.S 

Hiiperticial  fa.scia  of,  431 

nerves  of.  7.V> 

veins  nf.  tV'X 
Arnold's  nerve,  7.'^fl 
canal  for,  174 

gana^lioii,  1211 
Arteria  centrnlis  retina*,  'i.*^^ 
.\rtcria'  pmpria-  renales,  949 

rtHrplacuIi.  r>X(l 
Arteries,  dovelo|)n)ent  of,  12G 
jVrterit-s.  general  anatomy  of,  IS 

anil^tllm(^se^  of,  Jlii  j 

capillary,  iil 

<li.»tril)Ulion  of,  '>0 1  I 
m<Nle  of  division,  501  ( 
iniNle  of  origin  of  branclieK, 

Ml 
nerves  of  iil 
sheath  of,  Jsfi 

htnicture  of,  2fi  ' 
KulMlivihion  of,  GOl  J 
systemic,  ftOl  ' 
vessels  of,  SO  | 
Arteries  or  artery,  atx-essnry  pu- 
dic,  liSi 


Vrterics  or  artery — 
acromial  tlionicic,  .'S.'Sfi 
alar  thoracic,  .'w'>(> 
alveolar,  521 

anaslomoticH  magna  of  bra- 
chial, aiil 
of  femoral,  o99 
angular,  A  IS 

[anterior  and  internal  frontal, 
587J 

cerebral,  m 

[cerebral,  534.  537J  . 

choroid,  ").14 

ciliary,  5^ 

comnnuiicating,  534 

intercostal,  Saii 

spinal,  549 
aorta,  5t>2 

abdominal,  571 

arch  of,  503 

ascending  part.  504 

descending  part,  505 

transverse  portion,  5Qi 

thoracic,  5ti9 
articular,  knee,  602 
ascending  cervical,  550 

pharyngeal.  h2Sl 
auditory,  ■")->'.<,  islia 
auricular  anterior,  521 

posterior,  520 
axillary,  5al 

landmarks  of,  1055 
azygo«  of  knee,  002 
Imsilar,  549 
brachial,  558 
bronchial,  570,  232 
buccal,  524 

of  bulb.  5S2 
calcanean.  internal,  602 
carotid,  common,  509 

external.  ^12 

internal,  52K 
carpal  ulnar,  502 

of  cavernfuis  Ixnly,  5S2 

radial.  5<i4 
centralis  retina*,  iiSii 
cerebellar,  5ili 
cerebral,  531,  aifl 

asceniling  tvrvical,  550 

supi*rBcial,  55 1 

princcfw,  519 

profundii,  5"i3 
choroid  anterior,  534 

posterior,  oiH 
cihary,  5:;2 
circle  of  Willis.  5.'>0 
[circular,  of  uterus,  9821 
circumilcx,  of  arm,  5ta2 

of  thigli.  iiii 

iliac,  5t)3 

supcHicial.  521 
c<.chlear,  iS3ii 
OK-cym'al,  591 1 
colica  dextni,  579 

mctlia,  579 

sinistra.  579 
wliac  axis.  574 
come-  nervi  ischiadici,  ^10 

phrenici.  aa2 
common  carotid.  509 

[femoral,  594  J 

iliac,  5:i2 
comnnuiicating.  anterior  cere- 
bri, 53J 

p<isterior  cerebri,  534 


\rteries  or  artery — 
communicating  branch  of  ul- 
nar, 5t»9 
coronary  of  heart,  507 

of  lip,  518 
[cortical,  5391 

[system  of,  in  brain,  5S4,  537] 
cremasteric,  593 
crico-lhyroid,  515 
cystic,  57r> 

deep  branch  of  ulnar,  569 

cervical.  552 

[femoral,  5941 

palmar  arch,  562 

temporal,  521 
deferent,  5Hfi 
dental  inferior,  522 

superior.  521 
descending  aorta,  5ii3 

pmlaiine.  524 
digital  plantar,  OlD 

of  ulnar,  502 
dorsal,  of  peni»,  5S9 

of  scapula,  557 
dorsalis  hallucis,  60fl 

indicis.  5ti4 

linguae.  515 

pe<lis.  t»tl5 

pollicis,  5ft4 
epig;tstric,  593 

landmarks  of.  1054 

suijeri«tr,  552 

superficial,  iill 
ethmoidal,  532 
external  canttid,  512 

plantar,  tilO 

iliac,  m. 
facial,  511i 

laiiiimarks  of,  1058 
femonil,  5!»4 

oompre*>'ion  nf,  1048 
landmarks  of,  1049 

deep,  52ii 
frontal,  532 

landmarks  of,  105ft 
[ganglionic  svsteni  of.  in  braiii, 

5361 
gastric,  574,  577 
gastro-duodenalis,  575 
gaslro-e|iiplotca  dextra.  576 

sinistra.  577 
gluteal.  Mi 

inferior,  590 

landmarks  of,  1 051 
lielicinc.  9<>'i 

hemorriioidal  inferior,  5&]i( 

middle.  5Ht; 

sui>erior,  579 
hepatic,  574 

hyoid  brunch  of  lingiinl.  5  5 

of  su{)erior  thyroid  514 
hy|K»gaslric  in  Avlus,  5^4,  91* 
ileo-oolic,  5Iit 
iliac,  common.  5.'%2 

external,  591 

internal.  5.HJ 
ilio-lumlKir,  5U1 
inferior  cerebellar,  549 

dental.  523 

labial.  51 S 

laryngeal.  550 

mesenteric.  57ft 

profimda.  5<il 

pyloric.  575 

thyroid.  5,50 
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Arteries  or  artery — 
infmorbilal,  bl2A. 
innominAte, 
intcrf<wtal,  iill 

anterior,  oali 

Buperior.  aa2 
internal  iiiulitory,  83S 

carotid,  a2& 

iliac,  oHi 

muniiniiry,  5al 

maxillary,  a:i2 

plantar,  HIO 
interosseous  nlnar,  oftft 

landinarkH  of,  litr)!! 

of  foot,  liiil 
landmarks  of. 

of  hand.  5()5,  oliii 
intestini  tennis,  577 
labial  inferior,  tXLii 
lachrymal,  oiil 
larynjzeal  »u|>erior,  515 

inferior,  "»'»<> 
lateral  .Hueral,  521 

tipinal,  5 1" 
lateralis  na^ii,  ai8 
lentieiilo-striate,  536') 
ingnal, '"» 1  "> 
onij  ciliary,  (i32 

tliorat'ie,  550 
Iwmhar,  5.S1 
mallcoLir,  ^05 
mammary  internal,  aal 

landmarks  of,  lO^to 
masseteric,  5'U 
maxillary  internal,  5^ 
me^lian,  of  forearm.  5BS 

ol"  spinal  conl,  549 
mediastinal.  55 'i 

p«*steri<ir,  bUl 
[medullary.  539 J 
nieniniteul  anterior,  53Q 

niitldle,  5->:{ 

landmarks  (»f,  li}21 

small,  5-'.:t 

fnmi  <Mvipital,  519 
frnni  pharynureul,  a2ft 
froih  verU'liral,  54>{ 
masenti-ric  inferior,  579 

hiipeniif,  ■"i77 
metacarpal,  5l>4 
metatarsal,  (i<w> 
[middle  and  internal  frontal, 

[cerebral,  534,  537] 

sacnil,  5.Si 
mnscnio  phrenic,  5^ 
mylo-hyoiil,  523 
nasal,  iilli 

of  ophtluiltnic,  532 

of  septum,  uia 
nutrient  of  humerua,  b&l 

femur,  599 

tibuia,  \m 

radiuH,  5<'»S 

tibiii.  tiilSj 

idna.  5ii" 
obturator,  oSI 
occijiital,  519 
<Bs<tphaj;e;»l.  oZl 

[of  Drain,  534] 
of  BriMTa'a  convolution,  538. 
5401 

of  cerebral  hemorrhaire.  5361 
of  the  ast-endiusr  frontal  eon- 
voluti'iii,  53-1 


Arteries  or  artcrv  — 

[of  the  ascen(iinK  parietal  con- 
volution, 53.S  I 
[of  the  medulla  oblongata,  548] 
[of  the  sipinal  eonl,  547] 
ophthalmic,  530 
orbital,  ii21 
ovarian,  3iil 
palatine,  aticending,  517 

dewending,  5*24 

posterior,  iiil 

of  pharyngeal,  520 

palmar  arch,  superficial,  fififl 
deep,  563 
palmar  inleriM«ici,  5^ 
pal|)ebn)l,  532 
pancreatic,  577 
pancrcatico-duodcnalis,  576 

inferior,  511 
perforating,  of  hand,  565 

of  thigh,  m. 

of  f«K)i,  Mil 

of  intercostal,  552 
plantar, 

pericanliac,  552.  570 
|)erineal,  ^u|)erticial,  5M9 

transverse,  5H9 
peron:>al,  608 

anteritir,  «>09 
pharyngea  oscendcns,  52Q 
phrenic,  5H1 
pollicis.  584 
p4)pliteal,  599 

landmarks  of,  1 05.*^ 
posterior  auricular,  520 
[t-erebral,  538,  549] 
comniuniniting,  534 
menimreal,  froni  vertebral, 

5ia_ 

palatine,  52i 
princep  cervicis,  519 
profunda  of  arm,  inferior,  Ml 
Huperi«)r,  5lil 
cervicis,  55'.? 
fetnoris,  59s 
pterygoi<l.  5"  I 
pterygo-palatine,  524 
pudic,  deep  external.  598 
landmarks  of,  1051 
superficial  external,  598 
internal,  5SH 
pulmonary,  502,  938 
pyloric-  inferior,  575 

of  hepatic,  57.5 
radial,  5112 

landmarks  of,  1060 
radialis  indicis,  564 
ranine,  516 

recurrent  interosseous,  568 
radial.  5); 4 
ulnar,  anterior,  i4i2 

|K»stcri(>r,  5lil 
tibial.  (iil5 
renal.  5sO 
Hucral  lateral.  hOl 

iiiidtlle,  5,S'i 
scapular.  jKislerior,  551 
sciatic,  590 
short  ciliary,  532 
sigmoid,  579 
s{)ermatic,  5s  1 ,  2S3 
8|)heno-palaiiiic.  52a 
spinal,  aiil«Ti'>r.  549 
lalenil  iiU 
po^ilerior.  519 


rterics  or  artery — 
spinal,  median,  549 
splenic,  5Ili 
stemo-mastoid,  519 
stylo-mastoid.  520 
subclavian,  542 

landmarks  of,  11133 
sublingual,  515 
submaxillary,  518 
submental,  518 
subscaftular,  55fi 
superficial  cervical,  551 

circumflex  iliac,  593 

[femoral,  594 1 

perineal,  5M 

palmar  arch,  5<>fl 
superticialis  volie.  5H4 
8U[>erior  cerebellar,  549 

epigastric,  552 

hemorrhoidal,  5S0 

intercostal,  552 

laryngeal,  515 

mesenteric,  577 

profunda,  5111 

thoracic,  556 

thyroid,  514 
supniorbital,  531 
supmrenal,  580 
supi'usc-apular,  550 
sural.  ti02 
[Sylvian.  534.  637] 
tarsal,  iM 
temiMjral.  521 

anterior,  521 

deep,  524 

midille,  521 

posterior.  521 
[terminal.  535,  5391 
thoracic,  acromial,  55fi 

alar,  55li 

aorta,  569 

long, 

su|>erior,  5M 
thyroid  axis.  550 
ihyniid  inferior,  550 

superior,  514  . 
thyroideu  ima,  508.  211 
tibial  anterior,  603 

lan<lmarks  of,  1054 

j)OMterior,  tiOI 

landmarks  of,  1055 

recurrent,  605 
tonsillar,  511 

tnuisvcrsc  facial,  521 
tnmsversnlis  colli,  5t1 
tvm panic,  from  internal  caro- 
tid. 530 

from  internal  maxillary,  523 
ulnar,  5ti(> 

lan<lmarks  of,  1061 

recurrent  anterior,  567 

posterior.  5r»7 

undiilicjil  in  fa'tu.s,  586.  015 

uterine,  5S(> 
[uncinate.  539] 
vaginal,  5^6 

va.sa  al>ernintia  of  arm,  5SQ 

brevia,  577 

intestini  tenuis,  577 
vertebral,  546 
vesical  inferior,  iiJli 

middle,  5Sii 

superior,  586 
vestibular,  838 
Vidian,  524 
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Arieriolre  rectw,  9o0 
ArthriKlia, 

Articulur  nrlcrie»  (knee),  from 
impliteal.  tiQA 
cartilage,  lAl 
lamella  of  Ixme,  •iOfi 
processes  of  vertebne,  ]A2. 
Artii'iilatiotu  in  pencral.  iillli 
diflc-rent  kindtt  of,  2ilZ 
acromiu-olaviciilar,  ^121 
ankle,  :^">4 

asiragalo  calcniiean.  35S 
a»tra^al<>-i*c-m>liuicl,  .UiO 
atlo-axoid,  2isi 
calmneo-aiitragnloid,  358 
calnineo-ml»oid,  aiiS 
calcaneo-8capIi<iid,  359 
car{M»- metacarpal,  23ii 
carpal, 

clatisiticatiun  of,  2QI 
coccygeal. 

chondro-btemal,  315 

awto-transverne.  315 

co«»to-vertcbral,  iUii 

elbow,  a22 

fenioro  tibial,  Ml 

hip,  2i2 

immovable,  297 

knee,  34r> 

metacarpal,  3-40 

mclacar|M>-phaiangeal.  340 

nietatarM>-phalangeal,  2fil 

metatarsal,  'Ml 

mixed.  2*18 

movable, 

movcmenUi  of.  300 
occipito-atloid,  3(t9 
occipito-axoid,  309 
pelvisi,  3211 

pelvis  with  Bpine,  lilB 
{thalanges,  341 
pubic,  321 
radi(>-tiir(ial,  3.35 
nulio-ulnar,  inferior,  232 

nii<ldle,  m 

8U|^)erior,  :^33 
8acrt>-coccygeal,  32Q 
sacro- iliac,  31«) 
sacro-sciatic,  320 
sacro-vertebral.  318 
scapido-rlaviculnr,  22i 
Hcapiilo-hnmenil,  32t> 
Hlioulder,  32ti 
sterno-clavicnlar,  322 

landmarks  of.  1 034 

of  sternum,  317 
tanu>-mela(ar!>ul,  3)10 
tarsal,  3iil 

teniporo-maxillary,  310 
tibio-fibiilar,  inferior,  354 
mi<ldlc.  35X, 
superior.  ii")3 
(»f  tympanic  Ixmes,  322 
vertebral  column.  3U1 
wrist,  33.5 
ArvUeJio-epiglottideiis,  superior, 
112fi 
inferior,  O*?*? 
Aryiien<»H?pinlottidean  folds,  323 
Arvtcnoid  cartilages,  22U 
tilands  221 
nnisclc,  9'-!5 
Ascending  c-'ilon,  SiiSIi 
[Nilaline  artery.  517 
pharyngc.'d  artery,  t!i2ll 


'  [Aftterion,  6851 

'  Aftnigahis.  2iiJ4 

1     di'veiopment  of,  233 

'  Atla8.  \M 

I    development  of,  151 
Atli^axoid  articulation, 
'  Atrabiliary  capuules,  352 
AttoUens  aiirem  muscle,  369 
Attraliens  aurein  muscle, 
Auditory  artery,  838 
veins,  Ji3ti' 
canal,  H'j5 

meatus,  external,  173 
internal,  llA 

nerve,  730.  SSS 

process,  113 

vesicle,  122 
Auricle  of  ear,  823 

cartilage  of,  ji23 

ligamentA  of,  h23 

of  heart,  left,  2iJ 

aj)pendix  of,  907.  QH 

sinus  of,  fll  1 

right,  ML 

oi>ening8  in,  Q08 
valvea  in.  AOS 

sinus  of,  907 

septum  of,  906^  312 
Auricidar  artery,  posterior,  a2Q 
anterior,  ii21 

fissure,  17i  2m 

lymphatic  glands,  640 

nerve  of  vagit8,  740 

posterior  fn>m  facial.  7.35 

surface  of  Micrinn,  154 
!     veins,  anterior.  <>1'-^ 
I        iKisterior,  1113 
Auricularis  anterior  muscle,  363 

(Kjsierior,  3li3 

superior.  3<t9 

magniis  nerve,  750 
!  Auriculo-tem|H»ral  nerve,  I2S 
Auriculo  ventricular  groove  of 
heart,  ML 

opening,  left.  312 
right.  2£ia 
Axes  of  the  |)elvis,  2Ifl 
Axilla,  55.t 
;     d  insect  ion  of,  420 

landmarks  of,  1057 
Axillary  artery,  HM 

landmarks  of,  105H 

peculiarities,  5.55 

surgical  anatomy  of,  5d5 

branches  of,  5.5>'> 

lymphatic  glands,  643 

space,  55.'> 

vein,  625 
Axis,  or  >ie<t)nd  vertebra,  145 

devebipnient  c)f,  1 5H 

cereltro-spinal,  (io2 

co'liac.  alJ 

thymid,  5.-,n 
.\xis-<'ylinder  of  nerve-tuliea,  7£L 
Azygiw  artery,  articular,  602 

veins,  ti2I 

uvulic  muscle.  32a 

B. 

B.tcillary  layer  of  retina,  815 
Hack,  furrows  ol',  In: '.7 
muscles  of.  first  layer,  3149 

sect»n«l  layer,  AiiA 

third  layer,  4111 


Back- 
muscles  of  fourth  laver,  4<i5 
fifth  layer,  4113 
Ball-and-socket  joint.    See  Kfuit' 

thrxxiia. 
Bartholine,  duct  of,  Ho4 
'    glands  of.  ^ 
Base  of  brain, 
of  skull.  -206 

external  surface,  2llfi 
internal  surfat-e,  2tt5 
Ra«entent  membranes,  42 
Ba&ilar  artery,  547 
membrane  of  cochlea, 
priH-ess.  Iii2 
suture,  203 
Basilic  vein,  024 

median,  624 
Basio-glossuH  muscle,  390.  3^ 

IBa^ion,  6851 
>asis  vertebrarum  vetxa*,  62S 
T?auhin.  valve  of,  8f<2 
I  Jeuk  of  corpus  callosum.  692 
Beaunis  et  Bouchard.  T«l  le 

Development   of  Kvt-<i» 
from,  139 
[Bed-sorcR  and  sacral  canal,  154] 
Bend  of  elbow,  559 
Biceps  musi-le  of  arm,  43ii 

of  thigh,  477 
[Bichat.  fissure  of  675,  6<>71 
Bicipital  groove,  2.'t.S 

tuberosity,  24a 
Bicuspid  teeth,  Hil 
Biliary  duels.  s£5,  SM 

structure  of  S97 
Bivcnter  cervicis  miis<-le,  40S 
Bladder,  355 

ligaments  of,  057 
I     trigone  of  958 

Visssels  and  nerves  i>f,  959 
female,  3Iii 
Blastodermic  membrane.  102 
Blood,  Keneral  anatomy  nf : 
circulation  of,  in  adult.  9<^C 

in  Avtus.  9 15 
crystals,  33 
gases  of,  33 

f lobules.  3fi 
third  corpuscle  of,  38] 

IBlcKHl-plaqucii,  381 
Blood  vessels   of  the  nietluIU 
oblongata,  54 
[of  the  spinal  conl,  54T 1 
Btx-hdaiek,  ganglion  of, 

on    musculus  tritireo-glc«ffj% 
926.  nolf 
Ikidy  of  a  tooth.  Ml 
of  a  vertebra,  143 
Bone,  general  anatomy  of.il 
animal  iHtnstitiient  nf.  ^ 
a|>ophysis  of,  142 
articular  lamella  of.  2S2ii 
•     canaliculi  of,  5fi 

cancellous  tissue  of,  54 
cells,  ad 

chemical  analysis  of,  5!i 
compact  tiwnie  of,  54 
diploe  of,  14J 
development  of  53 
earthy  constituent  ol. 
eminences  and  depresKiocu 
142. 

epiphysis  of.  14'j 
'     growth  of  li2 


Bone — 

Haversian  cnnaU  of,  b& 
syslems  of,  qQ. 

inorjcrsnic  eon«tituen(  of,  5S 

laciinw  of.  o7 

]  time  I  lie  of,  51 

lym|i)iatu'i»  of,  55 

marrow  of,  51 

mediiUarv  tunal  of,  54j  141 

membrane  of,  M 

microsciiijie  appearances,  55 

nerve*  of,  55 

orjfanic  coni^titiient  of,  5B 

o«««itication  of,  52 

OKsitio  cent  res,  numlier  of,  fiy 

periwtenm  «»f,  5i 

8pon<;y  tisnde  of, 

vessels  of,  55 
Bones,  forms  of — viz,  lonar,  short,  : 
flat,  mixed,  irregular,  HI 

numl»er  of,  in  the  IkxIv,  lAl 
Bones  or  bone,  descriptive  anat- 
omy of,  141 

astragalus, 

atlaj«,  Lii 

axiii,  145 

calt^aneura,  2Sl 

carpal,  125U 

clavicle,  229 

ciK-cyx,  151 

cranial,  IflO 

cuboid,  281 

cuneiform  of  carptia,  252 

of  tarsus,  289i  290 
ear,  H:^ 
ethmoid,  IM 
facial.  LSa 
femur.  211} 
fibula,  '2A\ 
frontal.  IM 
haml.  2aU 
hunieruK,  23Z 
hyoid,  21fi 
ilium,  2111 
incus,  8*29 

inferior  maxillary,  \2L 

turl>innte<l, 
innominate,  2iiii 
iM-hium, 
lachrymal,  1£1 
le$«««r  lachrymal,  121 
linjfual,  '219 
mau^num,  25i 
malar,  1112 
malleuis  822 
maxillary,  inferior,  197 

fciipcri-ir,  186 
meuiiarpal,  255 
metatarsal,  2&i 
natval,  18a 
occipital, 
orbicular,  ><-^0 
iwlate,  IM 
parietal,  liiA. 
]>atellii,  222 
IHilvic,  2li2 

phalanges  of  foot,  292 

of  hand,  257 
pisiform,  252 
pubic,  2M 
radius,  2i& 
riUs  224 
sacnim,  152 
scaphoid  of  carpus,  25Q 

of  tarsus,  2^9 


IXDEX. 

Bones  or  bone — 
si<apula,  233 
semilunar,  252 
sesamoid,  294 
sphenoid,  llli 
sphenoidal,  spongy,  Uill 
stapes,  filiO 
sternum,  222 
superior  maxillarv,  IM 
tarsal.  284 
temporal,  Uli 
tibia,  218 
tra|>ctium,  252 
trapezoid,  2ai 
triouHnil,  184 
turoinate,  inferior,  IM 
middle.  182 
sujierior.  IHA 
tym|>anic,  LZ5 
ulna,  213 
unciform, 

vertebra  prominens,  147 
vertebnp,  cervical,  143 
dorsal,  LII 
lumbar,  149 
vomer,  Uil 
\     Wormian,  Lii 
Bone,  articular  lamella  of,  22Q 
Bowntan's  caj^tsule,  9:111 
Brachia  of  optic  lobes,  7S12. 
Brachial  artery,  558 
branches  of,  oHl 
peculiarities  of,  559 
surgical  anatomy  of,  5fiQ 
lymphatic  glands,  643 
plexus,  "52 

region,  p<isterior,  muscles  of, 
446.  i4I 
anterior,  440,  443 
veins,  (125. 
Brachialis  anticus  muscle,  431 
Brain,  base  of,  tiSI 
[blood-vessels  of,  534") 
convolutions  of,  672 
development  of,  118 
dura  mater  of,  661 
general  anatomy  of^  12 
interior  of,  690 
landmarks  of,  1037 
lobes  of,  lia7 

membranes  and  diMtection,  601 
sub<livision  into  parts,  664 
[to|M>graphy  of.  681  ] 
upper  surface  »)f,  67 'i 
weight  of,  6()5 
fBrain-cenires  for  motion,  6811 
Breasts,  5i88 
[Bregma,  6851 
Brim  of  pelvis,  208 
Broad  ligaments  of  uterus,  281 
formation  of,  Hlii 

tBroca's  fonvolution,  6761 
ironchi,  rii;ht  and  left,  1122 
septum  of,  9t?H 
in  lung, 
Bronchial  arteries,  571.  939 
lymphatic  jjlands,  650 
septum,  928 
tubes.    (See  Bronchi. 
veins,  628,  932 
Brunner's  glands,  87<» 
Bubonocele,  99H 
Buccal  arteries,  524." 
cavity,  development  of,  ISl 
glands,  840 
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Buccal  lymphatic  glands,  640 
I     nerve  of  facial.  7:{6 
I        of  inferior  maxillary,  728 
veins,  til4 
Buccinator  muscle,  .'{77 
Bulb,  artery  of,  5X9 

of  corpus  cavernoMmi.  065 
of  corpus  s|N)ngiosum,  966 
olfactory,  688,  716 
Bulbi  vesiibuli.  lila 
Bulbous  portion  of  the  urethra, 
960 

'  Bulbs  of  the  fornix,  6S!) 
I  Bunlach's  column,  6.iK 
1  Burns,  I  lament  of,  1 003,  ivAe 
I  [Bur^  of  heel,  3571 
rprep:itellar,  3501 
I     [subpatellar,  3Mj 
Burs»  niucosie.  '297 
Burs*  <.f  shoulder,  327^  228 
carpal,  1060 
digital,  lil!i2 
of  ham,  liill 
of  olecranon,  105S 
of  wrist,  1060 
plantar.  1056 
popliteal,  1052 
prepatellar,  1 052 
Bursal  synovial  membranes,  297 
Buttocks^  folds  of,  I  OoO 
landmarks  of,  1  Oo  1 

c. 

Caecum,  882 

[surgical  anatomy  of,  8821 
Calamus  ficriptorius,  713 
Calcanean  arteries,  internal.  609 
Calcaneo-ostragaloid  ligaments, 
358 

Calcaueo-cuboid  ligaments,  252 
Calcan<-o-scaphoid  ligaments, 
352 

Calcanciim,  2.'<4 
Calcarine  fissure,  678 
Calices  of  kidney,  9J5 
C'allender,  Mr.,  researches  on 

femoral  hernia,  1003 
Calloeio-marginal  fissure,  678 
I  Camper's  ligament.   See  Triang- 
I  xJai-  Litjtini^ni  of  Vrethm. 

Canals  or  canal,  accetssorv  pala- 
i  tine,  193 

alimentary,  839 
anterior  dental.  LSI 

Smlatine,  182 
or  Arnold's  nerve,  174 
auditory,  8'2r) 
can>tid,  173,  171 
central,  of  modiolus,  S33 
for  chorda  lympani.  171.  S26 
of  cochlea,  823 
crural,  HUM 
dental  |)osteriur,  187 
ethmoidal,  lli9 
femoral.  1006 
Haversian,  of  bone,  5fi 
of  HuKuier,  HI 
incisive,  2ii8 
inferior  dental,  109 
infraorbilid,  IM 
inguinal,  996 

landmarks  of,  1044 
for    Jactibson's  (^tympanic) 
nerve,  114 
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Canuls  or  i-unal — 
lucliryrniil.  ii22 

naM>-|>iilutine,  ISft  ^ 
of  Nuck,  97 o. 
of  Pflil,  'im 
palatine,  anterior,  1S2 

|xisteri(tr,  Liil 
ptt'iyRo  jialutiiie,  US 
hiicral,  1  •  >•">  j 
«r  Si  lileiniii,  iiLl  I 
siKTiiiatic,  9'.>«i 
of  spinal  cortl,  L2il 
ftpiral,  of  c<K-hlea, 
of  Stillinf;,  SlI 

of  in«Mlioliii!),  >i;ili  ; 

bcniidrL-iilar,  . 

for  tensor  tyinpani,  17-\  809  i 

tfuiporo-uialar,  lt>'^ 

vertfKral,  liili 

Vi«lian,  liiU 

of  Wii-sung,  823 
Canaliciili  of  bone,  tid 

of  eyt  lid»,  a22 
Canalis  i-entralis  tuodioli,  8:13 

renniens,  SH7 

spiraliri  modioli, 
Cancellous  tuasue  of  bone,  54^ 
Ul 

Canine  eminence,  IM 
fos^a,  186 
teeth,  Ml 
Cantiii  of  eyelids,  fil-t 
Capillaries,  iil 
Capitellum  of  humenw,  2M 
Caiisnlar  ligament  of  hip,  3^ 
of  knei'. 
of  Hhoulder,  32d 
of  thumb,  a^ij 
of  vertebnr,  304 
Capsule,  external,  of  brain,  604 
internal,  of  brain, 
in  fo>tns,  m 
of  (jrlisson,  8S2 
of  kidney,  <^4'i 
of  lenf,,  Jill 
of  Tenon,  Mh. 
CapsidcK,  Miprnrenal,  ^•^'•^ 
Caput  cxirnn  posteriorih,  fioH 

galliuaginiH,  i)"»t> 
Cardiac  lymphatics,  650 
nerves,  7St>.  7t>0 

from  pneumogastric,  741 
plexus  of  tierves,  deep,  7t>'i 

supei  tifiul,  lilii 
veinh,  li:'*' 
Canlin:d  veins,  ftjetal, 
Carotid  artery,  connnon,  AOO 

branches  of  (occaMunal), 
ill 

peculiarities  of,  ^\  1 
surgical  anatomy  uf,  all 
external.  al2 
branches  of,  'M4 
Mirgii-al  anatomy  of,  rtl't 
internal. 

branches  of.  ')■><) 
jui'idiaritio  of,  .'>:^(> 
surgical  anatomy,  aiid 

branch  of  X'idiau, 

Ciinal,  \1A 

ganglion,  7^9 

groove,  1 77 

plexus,  789 

triangle,  inferior,  526. 
superior,  '>l2i» 


Cariial  arteries,  from  radial,  'i(>4 
from  ulnar,  utiil 
ligaments.  •V-^C* 
Carpo-meiacarpiil  articulations, 

Carpus.  '2oO 

development  of,  252 
articulations  of,  iilUi 
Cartilage,  general  anatomy  of, 
all 

articular,  ol 
cellular,  ail 
fibnius,  511 
hyaline,  bl 

intercellular  milMtanee  of,  51 
reticular,  oil 
tempfjrary.  52 

descriptive  anatomy  of: 
arytenoid,  9'20 
of  auricle,  tiil 
of  bronchi,  ^37 
cowtal,  'vl^  ±:a 
cricoi»l,  'I'ji) 
cuneiform,  221 
of  cur.  823^  829 
ensiform,  222 
of  epiglottis,  Q21 
of  larynx,  S112 
of  the  nase,  802 
of  the  pinna,  823 
of  Santorini.  921 
semilunar  of  knee,  iL12 
of  septum  of  mwe,  811Ii 
taraul,  M21i 

thvroid,  am 

of' trachea,  222 
of  Wrisberg,  li21 
xiphoid,  222 
Carulago  triticea,  222 
Caruncula  lachrymalis,  821 

mammillaris,  716 
Caninculae  myrtiformeii,  97fl 
>  Cauda  equina,  77.i 
,  Cava,  inferior,  ({33 

|»cculiaritieH,  ti33 
su|ierior,  li2I 
Cavern*  (US  btxly,  artery  of,  582 
grot)ve.  LII 
nerves  of  peuiit,  797 
plexus.  Iii2 
I     sinus.  U21 

nervi-s  in,  732 
j  Cavity,  cotyloid,  2ti5 
glenoid,  2IM 
of  pelvis,  21i8 
sigmoid,  24-j 
Cells.  40 
of  Uine. 
ethmoidal,  lii2 
mastoid,  17'2 
Cellular  tissue,  lymphoid,  48 
mumid,  ^ 
retiform,  18 
("ement  of  teeth,  HJii 
formation  of,  84K 
'  Central  canal  of  cord,  iiM 

gray  nucleus,  dall 
I     lol>c  of  (vrcbnnu,  till 
I  Centres  of  owiticsition,  03 
I  Centrum  ovale,  majus,  t')91 

minus,  (M! 
I  Cephalic  vein,  li2i 
me<lian,  6'j4 
Cereliellar  arteries,  anterior,  5i 
j        su(K'rior,  '">-lft 


Ccrcliellar  nrterieH — 
inferior,  old 

otlumn,  iitivi 

veins.  61 9 
Cerelielli  incisuni,  anterior.  70> 

I»osterior,  709 
 )el]nui.  70S 

i-orpUH  deutaiuMi  of,  21Q 
hemispheres  of.  709 
lamiuie  of.  Ill 
'     hilieji  ..f.  nil 
I     hibulu<i  centralii«  of,  T(h> 
median  lol»e  of,  7<iO 
)>ed  uncles  of.  111 
structure  of.  710 
under  surfa(«  ot',  7(H> 
upper  surface  of,  70S 
the  valley  of,  1(12 
ventricle  <»f,  71*2 
weight  of,  IM 
Cerebral  arteries.  '<34 
anterior.  •'"»34 
middle,  53i 
posterior,  5411 
tt:>nvolution!»,  <'»7'j 
[l(K>aIimion  and  lop^iirrapbv. 

681] 
lymphatics,  Ml 
veins.  jil8 
ventricles,  690 
Cerebro-spinal  ax  in,  653 
fluid.  Mi 
nerves,  tifl 
Cerebrum,  664^  fiI2 
ba^e  of,  6S7 
commissures  of.  7ir7 
convolutions  of.  GI2 
cnirn  of,  ti2i) 
fibres  of.  IM 
i     fiwures  of,  67.'> 

general   amuigeioent  of  i» 
partii,  690 

f;ray  matter  of.  12.  70."^ 
lemispheres  of,  SI2 
interior  of.  600 
labia  of,  1121 
lobes  of,  6)^7 
peduncles  of,  fi82 
structure  uf.  703 
sulci.  673 
under  surface,  6.S7 
'     upper  surface.  672 
ventricles  of.  61^2,  IQQ 
Ceruminous  glands^  826 
Cervical  artery,  a^vudtng.  ->5»> 

supcrticinl.  5al 
'     priuceps,  519 
j     profunda.  .V>2 
Cervical  fascia,  3S2i  382 
ganglion,  inferior,  121 
middle,  1211 
su|>erior,  7H6 
)yni)>buiic  glands.  d««p.  64:? 

sui>erHcial,  lil2 
nerves,  746 

anterior  divisioD«  of,  74S 
jmsterior  diviMii>nft  of  7<T 
r«N>t8  of,  ttl2 
plexus,  Ii2 
deep  bninclies  of,  ~.">1 
jKmterior,  747 

superficial  brancho  of.  7oO 
I     veins,  oMxinding,  61? 
deep,  617 

I     verlebnc.  1 43 
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C'«rvicaliB  anoendetiH  muscle, 
Cervioo- facial  nerve,  T.')') 
Cervix  cumu  posterioris,  t>,">a 

uteri,  it^ 
Chum  bens  of  the  eye,  &1£ 
Cheok  ligameDta,  ^lil 
f 'heek,  muscle!*  of.  312 
( "hfckn,  stnulure  of.  K40 
(.'lieHt,  landmarks  of,  1034 

muHcles  of  front,  4*27 
of  Hide,  iM 
Chiastn.-i.  or  optic  ciimmiiwure, 


Chondro-glossus  miiHcle,  390.  Ml 
Chondro-slerniil  ligamentis, 
C'hondro-xiphoid  li);anient,  317 
Chorda  dornalis,  UitL  LLi 
tytnpani  nerve,  "34.  S31 
ChordiB  tendinea?,  of  right  ven- 
tricle. Silii 
of  left  ventricle,  aii 
vot-jlfs.  5)23,  ail 
WilliHii.  aiil 
Chorion,  Ilil 
Choroidal  fissure,  lil 
Clioroid  arteries,  anterior,  533 
posterior,  o-lO 
coat  of  eye,  ^0'.< 
plexuK  of  lateral  ventricle,  ilM 
of  fourth  ventricle.  211 
of  third  ventricle,  <59'J 
veins  of  brain,  611) 
Chyle,  iU 

Chyli  rev^epUicuhim,  638 

Cilia,  or  cyelasheH,  Sil  ' 

Ciliary  ariericM.  532.  liifl 

f:au>;lion, 
igament,  Hi:! 
mu.scle,  Hr2 
nerves,  long, 
short,  7 2*2 
priK-eMi^eH  of  eye.  '^10 
Circle  of  Willii*, 
Circular  ninus,  Q21 
Circulation  of  bliMMl  in  adult, SQZ 

in  fiHtus,  915 
Circiumluction,  ^100 
( '\  rcu  ui  fe  rvn  i  i  a  I    HI  >ro-carti  lage, 

Circumflex  artery  of  arm,  ante- 
rior, 5.'>" 
poHterior,  5.")7 
of  thigh,  external, 
internal,  oilli 
iliac  artery,  all3 
Nuperlicial,  598 
vein.  r>31 

8U|ierticial,  I'i30 
nerve,  ZiJli 
CircuniflexuH  pali^ti  niuM:le,  394 
ClauHtrum,  *'»94 
Clavicle,  222 

development  of,  232 
fracture  of,  iiil 
landmarks  of,  1 0-'>rt 
[relation  of,  to  arm  and  trunk, 
2291 

("lavicular  nerves,  "51 

Cleft  |»alate,  2111 

Clinoid  pn)cei«es,  anterior,  llii 

middle,  llfi 

posterior,  III 

clitoriH,  an 

frsenum  of,  9Trt 
lymphatics  of,  (I4H 


Clitoris  — 

muticles  of.  9"fi.  1015 

prepuce  of,  97(> 
Chvus  Blumenbachii,  121 
Cloai«a.  KJI 
Cowygeal  artcrv,  590 

gland,  582 

nerves,  775 
Coocygeus  muscle,  1018 
Cotvyx,  157 

development  of,  LM 
Cochlea,  m 

aqueduct  of,  114 

arteries  of,  S3i 

c-entral  axiH  of, 

cup«da  of,  aaa 

denticulate  lamina  of,  835 

infundibulum  of,  li33 

lamina  spiralis  of,  834 

nerves  ol,  8HK 

scalar  of,  834 

spiral  iranal  of, 

veins  of,  8^ 
Cochlear  artery,  a3ii 

nerve,  838 
Cochlearifcpnn  process,  175, 82& 
CcK'hlearis  muscle,  835 
Cwliac  axis,  574 

ulexus,  791 
Colica  dextra  artery,  579 

media,  5l!i 

sinistra,  57fl 
(Jollaleral  circulation.    See  •S'ur- 
girul  Anatomy  of  each  Ar- 

fibres  of  cerebrum,  Zfll 

fiHSurc,  G79 
Collecting  tubes  of  kidney,  948 
('olles's  fracture.  41il 
Colon,  883 

Colotitrum  i'orpuscles,  989 
Colotomy,  hindmarks  for,  1046 
Columella  c<K?hle:c,  833 
Colunmw  carnea'  of  left  ventricle, 
1112 

of  right  ventricle,  910 

napil lares.  910,  lil2 
Columna  nasi,  S(>2 
Column  of  <  toll,  Gii8 

posterior  vesicular,  of  spinal 
c«ml,  <>(!() 
ColimniH  of  a!nlomin:d  ring,  993 

of  me<lulla  oblongata,  tiiiZ 

of  spinal  cord.  «^V5 

of  vagina.  9811 
Comes  nervi  ischiailici  artery.  590 

phrenici  artery,  ail 
Comniissura,  simplex,  of  oereliel- 
lum,  im 

brevis,  of  tx'rel>ellum,  110 
Commissures  of  HfKrculus,  710 

optic,  717 

of  brain,  anterior.  701 
middle  or  soft,  Ull 
posterior,  7H1 
of  spinal  cord,  gray,  fi5^ 
white,  (>5(? 
Common  ligaments  of  vertebnc, 

302  3113 
Communicans  noni  nerve,  Iii2 

penmci,  782 
Communicating  artery  of  brain, 
anterior,  5:{4 
jKustcrior,  5:t4 
from  dorsalis  pedis,  liM 


Communicating  artery  from  ul- 
nar, 5(>9 
Compact  tissue  of  Ikiuc,  54^  141 
Complexus  muscle,  4(>8 
ComprcM^ir  narium  minor,  374 
na^i,  374 

sacculi  laryngis,  92fl 
urethra*,  li>17 
Conarium,  70*2 

Concentri*"  corpuscles  of  thvmtis, 
a42 

Conception,  where  ellected,  101 
C<mcha.  S:i3 

Condyles  of  iMines.    See  Bona. 
Condyloid  foramina,  lfi2 

futwic,  1112 

process,  '300 

veins,  posterior.  617.  6*20 
Congenital  fissureti  in  cranium, 
IM 
hernia,  mi 
Conglobate  glands, 
Coni  vasculosi,  ilZl 
Conjoined  tendon  of  internal  ob- 
li<pie    and  transversalis, 
414.  994 
Conjunctiva.  821 
Connecting  fibro-cnrtilages,  53 
Omnective  tissue,  45 

development  of,  48 
Conoid  ligament,  'i2A 
Constrictor  inferior  muscle,  332 
mcdiua,  393 
su|)erior,  3!13 
isthmi  fauciinn,  2fl& 
urethra;,  1017 
Contractile- fibre  cells,  QZ 
Comte  arteriosus,  9(>9 
[Convolution,  Hroca'a,  6761 

of  corpus  callosum,  679 
Convolutions  of  cerebrum,  stnio 

ture  of.  703 
CoractHacromial  ligament,  323 
Ck)raco-brachialis  muscle,  436 
Coraco-clavicular  ligament,  32i 
Coraco-humeral  ligament,  327 
Coracoid  ligament,  32ti 
pnH"Ci^,  23li 
fracture  of,  458 
Conl,  «|)«rnuitic,  968 
umbilical,  113 
[ventricle  of,  656,  661^  6671 
Cordiform  tendon  of  diaphragm, 
424 

Corium  of  skin,  UH 

of  tongue,  7«)9 
Cornea.  8i!2 
CornestI  n)rpUBcles,  898 

spaivs,  xo^ 
C^trnicula  laryngi.*,  S21 
Cornu  Ammonis,  696 
Conuia  of  the  c<K"cyx,  157 

<»f  hyoid  bone,  2111 

of  the  sskcrum,  154 

of  thyroid  nirtilage,  9211 
Comna  glandis,  9*14 

radiata,  706 
Coronal  suture,  '^03 
Coronaria  ventriculi  artery, 
Cxironary  arteries  of  lip,  518 
of  heart,  507 
peculiarities,  508 

ligament  of  liver,  890 

ligaments  of  knee,  350 

plexus,  anterior,  793 
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t'oronnry  plexus — 
|KMierior.  793 
sinus, 

opening  of,  908 
valve, 

C<>n:inoifl  depression,  241 
proi-ess  of  jaw,  '2r>Q 
of  ulna,  '24 :{ 
fraciure  of,  4'>9 
Cor|M)ra  iillncantia, 
A  rami  i.  IHL  ^ 
mainmillaria,  G89 
c^iveniosa  penis,  9r>4 

crura  of,  9(U 
oaveniosa  clitoridis,  977 
geniculala.  7 00.  70fi 
oliraria,  fiftfi 
pvramidalia, 
quudrigemina,  70(> 
rest  i  form  ia,  fi<H» 
Htriatn,  H9.'^ 
Corpus  rallnsuni.  G91.  707 
convolution  of,  ti79 
genu  of,  noi 
peduncles  of,  fi9'2 
ventricle  of.  fi91 
dentatiim  of  cerebelhlDi,  710 

of  olivary  boily,  fifi7 
limhriatum,  695 
Highmorianum,  970 
luteum.  9S7 
spongioNum,  9()fi 
C<»rpUH  cavernosum,  artery  of,  3S9 

dentalum,  Gfil 
Corpuscles,  bliHHl-,  36 
development  of, 
Malpigliian,  of  kidney, 
of  spleen,  SKlli 
Corrugator  tsujiercilii  muscle,  370 
Cortex  of  cerebnini,  703 

of  cerebellum,  ID 
<'orti,  membrane  of,  83.'> 
organ  of,  S.'t.'i 
dnIs  of,  H3d 
[Cortical  arterial  svstem  of  brain, 
■•)34,  6371 
art  bw,  94li 
ci>lumns.  94t) 
sulistance  of  brain,  703 
«>f  kidney,  94fi 
of  su]>rarenal  capsules,  Qa3 
of  let>tb,  hi^ 
Costal  cartilagi's.  j>2,  -'jS 

i-onncftion  with  ribs  ''17 
Ct»sto-<  br>ndral  articulation,  317 
( '<>f*t<t-clavit'ular  ligament, 
( "oslo-colii-  li<;amcnt.  SI  19 
( 'r>sti»-r<inifi>id  fiuscia,  4 '29 
C*ie*to-traii!*vcr>e  articulations,  2L1 
( 'osto-vertt4iral  articulation.s,  31*2 
('o!<tal-vertebnil  ligaments,  313 
Chondro-xii'lioid  lii;amentH,  317 
C«>tuinuut>.  nerve  of.  7'2<'> 
Cotyloid  cavity.  '?<>."> 
ligament,  344 
notch,  21Ki 
Coverings  af  tlirect  inguinal  her- 
nia. !mo 
of  femoml  heniia,  1011 
of  oblique, 
of  testis,  Mfi 
Cowper'rt  glandK,  963,  1017 
Cranial  bones,  llID 

articulations  of,  2ft 
foHew,  mis 


Cranial  nerves,  71f» 
first  pair,  716 
second,  717 
third,  US 
fourth,  HU 

fifth, 

sixth,  Lil 
seventh,  132 
eighth,  7:^rt 
ninth,  73i» 
tenth,  Z3ii 
eleventh,  "lAl 
twelfth,  Ii2 
development  of,  L2Q. 
sutures, 
Cranium,  160 
congenital  fwsures  in,  IM 
development  of,  1H3 
lymphatics  of,  641 
Crem aster  muscle,  994 
formation  of,  99.5 
Cremasteric  artery,  &23 

fascia,  99.S 
Crescents  of  Gianiizzi,  855 
Crest,  frontal,  liiS 
of  ilium,  2fil 
lachrymal,  IM 
nasal, 

occipital,  IM 

iiUtnial,  lfi3 
turbinated,  of  palate,  IM 

of  the  superior  mnxiUarT, 
UiZ 

of  pubes,  26.5 
of  tibia,  28fl 
Cribriform  fascia,  1001 

plate  of  ethmoid,  liil 
Cnco-arvticnoideus  lateralis  mus- 
cle, i»2a 

pcwticus  muscle,  924 
Crut>-thyroid  artery,  Sla 

membi-ane,  S22 

muscle,  9'24 
Cricoid  cartilage,  9*20 

landmarks  of,  11132 
Crista  gnlli,  181^  2i3& 

pubis,  2lJii 

ve«iibuli,  832 
Crochet  of  uncinate  gvrus,  680^ 
70S 

Cross  pyramidal  fasciculus,  6ii& 
Crown  of  a  tooth.  ii4l 
Crucial  anastomosis,  599 

ligaments  of  knee,  3i& 
Crura  cerebri.  Qiifl 

ccrelielli,  IIH 

of  clitoris,  977 

of  i-or|Hira  cavernosa,  9ft4 

of  diaphnigm, 

of  fornix.  1129 
Crural  arch.  993,  1004 
deep,  l(K)o 

canal.  1006 

nerve,  anterior,  773 

ring.  1007 

sheath,  1005 

septum,  1008 
Crureus  nuiscle,  4fi« 
Cms  iHfni.H,  964 
Cmsta  petrosa  of  teeth.  S4"i 
of  crui*  cerebri,  690.  71)7 
Crk-pti*  of  Lieherkiihn,  H79 
Crystalline  lens,  &11 
Crystals,  bl<Ktd-.  3S 
Cuboid  bone,  'ikl 


Cuneate  lobe,  dfifl 

fasciculus,  65.H 
Cuneiform  bone,  hand,  25il 
foot,  external.  290 
intenial,  '2>\y 
middle,  2iia 
cartilages,  5i21 
Cupola  of  Lv^hlea.  833 
Curling,  Mr.,  on  the  descent  <A 

the  testes,  974 
Curvatures  of  the  npine,  Ijii 
Cuspidate  teeth,  Ml 
Cutaneous  bnuiches  of  arc««.r' 
obturator,  77.3 
of  anterior  tibial  nerve.  7?:: 
of  cervical  plcxu«s  Ljli 
of  circumriex,  7.V» 
of  dorsal  nerve  u{  |ieoii.7T> 
of  dorsal  nerve*.  7»>4 
of  external  popliteal.  T»2 

internal.  7 SO 
of    inferior  hemorrhoidtJ 

nerve,  778 
of  ilit>-hypc^a»trir,  TTO 
of  ilio-inguinai,  77(> 
of  interc<wtal  nervt>.  1££. 
of  lesser  sciatic  nerve.  77$" 
of  lumbar  nerves,  Itil 
of  median,  Za!i 
of  musculo-spiral,  76? 
of  ulnar  nerve.  Ifil 
of  arm.  nmsculo-cutau^wa. 

internal,  ^56 
lesser  internaU,  7.'>7 
of  butt(K-k  and  thigh.  77y 
of  inguinal  region.  IfxH 
of  ischio-rectal  region.  Iflli 

from  obturator.  III 
of  thigh,  external,  770 
internal,  774 
middle,  773 
of  patella,  774 
of  perineal  nerve.  779 

plantar  nerve.  IM 
of  posterior  tibial,  lAl 
of  radial,  7tl3 
of  sacral  nerves,  775 
of  ulnar.  Idl 
I  Cuticle  of  skin.  Sft 
Cuticula  dentit",  847 
Cutis  vera,  ilil 
Cuvier,  duct*  of,  129 
Cystic  arterv,  <t76 
'duct,  JilUL 
valve  of. 
plexus  of  nerves,  794 
veina,  (i3ti 

IX 

Dartos,  2111 

Decussation  of  o|>tic  nervM,  III 

of  |)yramidK,  (iiifi 
Decidua,  111 

serotina,  112 

reflexa.  112 

vera,  112 
I>eciduous  teeth,  '^40 
Deep  crural  arch.  IihwS 

palmar  arch.  6E3 

perineal  fa>cia,  1015 
Deferent  artery,  bS& 
Deglutition,  at-tion*  of,  ^ 
Deltcnd  ap«)neur<«ia, 
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I 

IMtoid  muscle,  i32  | 
Pemilunett  of  Ileiilenhain, 
iJemours,  meiuhrane  of,  Hill 
Dfus  sapient isp,  8iU 
I>ental  arlery,  inferior,  62i 
posterior,  alLl 
uinul,  anterior.  ISI 
inferior,  LJili 
posterior,  LSZ 
jrn)«)ve.  liiiL  Sii 
jierve«,  anterior,  T'iA 
inferior.  7-9 
middle.  7'i-i 

JK>stcrior.  12A 
Kes,  S4^> 
Kins,  ilia 
tii)>iili.  Ml 
vein,  inferior,  0l4 
DentJite  tissiire,  dlil 
Denticulate  lamina  of  cochlea, 

Dentinal  sjio,  S47 
Dentine,  KiJ 

formation  of,  H-17 
Depressions     of  Paccliionian 

bodies,  1  <'»."> 
Depressor  ultc  niufi,  :t74 

anguli  oris.  3Ili 

epi^lottidis,  921i 

Inliii  inferioris,  ^Hfi 
T>erma,  or  true  skin.  OD 
Dv-seemet,  membmne  of,  8()7 
Desivndens  notti  nerve,  74.S 
Desrendin:^  aorta,  «')rt9 

colon.  Sna 
Descent  of  testicle.  214 
Development  of  atloH,  LaJ 

axis,  IM 

alimentary  cranal  and  its  ap- 
pend ajEce$i,  l.ffl 
arteries,  L2t5 
bone,  al> 
<.-arpu!i,  2a!l 
clavicle, 
coccyx,  liij* 
cranium,  1 15.  183 
ear.  122 
ethmoid,  li3 
eye.  121 
face,  113 
femur,  276 
iihula, 
foot,  201 
fnmtal  Ixtne,  1H9 
genital  oHintns,  L3a 
hand.  SiU 
heart,  LU 
humenu,  241 
hyoid  bone,  22Q 
inferi'tr  turbinated  bone,  ISfi 
lachrvmal  bone,  l'.>2 
lens,  \2l 
lower  jaw,  2(11 
lumbar  vertebne,  1^ 
malar  b^me.  IQ:^ 
mamms,  12^ 
metacarpus,  2.'>9 
metatarsuH,  2^4 
musclett,  \2A 
nasal  Imne,  IM 
nervous  oentree,  IIS 
now,  112 

occipital  hone,  IM 
OS  innoroinatum,  2M 


?velopmenl  of — 
palate,  112 
palate  bone,  123 
parietal  bone,  It^ft 
patella,  '-^78 
permanent  teeth,  H4H 
phalanges  of  hand,  2a& 

of  ftH.t.  2111 

radius,  212 
ribs,  22d 
sacrum, 
scapula,  21^ 
seventh  cervical,  152 
sivin,  123 
sphenoid,  liiD 
sjune,  1 14 
sternum,  223. 

superior  maxillary  bone,  ISli 
tarsus.  'i*->4 

temporary  teeth,  Mli 
temporal  l>one,  175 
tibia,  2>il 
ulna,  'J47 
veins.  128 
vertebne,  15Q 
v(tmer,  1t>7 
Wormian,  IS4 
Development  of  Organs,  ("hron- 

ological  Table  of,  m 
Diameters  of  |)elvis,  2*>8 
Diaphragm,  122  • 
development  of,  13*2 
Ivmphatioi  of,  <>.">() 
Diaphysis.  63,  1 1411 
Diartlirosis,  2118 
ri>tatoria,  3(>0 
Diga-siric  mus<.-le,  3><S 
fossa.  1  ~'l 

IoIhj  of  cerebellimj,  710 
nerve,  fronj  facial,  734 
Digestion,  organs  of,  839 
Digital  arteries  from  ulnar,  56Q 
fn>m  plantar,  610 
cavitv  of  lateral  ventricle, 
fc^sa,'  221 

nerves,  from  me<lian,  759 
from  radial,  763 
from  ulnar,  762 
of  f<K»t,  Iii2 
Dilatator  naris,  anterior,  374 

p'jhterinr,  -{74 
Diploc,  112 

Veins  of,  617 
Dirt'<  t  inguinal  hernia,  fl'-W 
wurstt  of,  ^»*«^> 
I     coverings  of,  !M>;i 
i     incomplete.  li>0<» 
]     pyramidal  fasciculus,  658 
f  Discus  proligerus.  986 
Disks,  Ii1("mI,  liU 
development  of.  1  '25 
I  Disscctioji  of  aUlominal  musci 
I  112 

arch  of  aorta,  5111 
arm,  4.35 

auricular  region,  3^ 

BxiUa,  12a 
back,  m\ 

epicranial  region,  Sfifi 
eye,  8118 

femoral  hernia,  1000 
face,  3m. 

f(M)t,  IM 

forearm,  4.39 
gluteal  region,  472 


■  DiiiHection  of — 
hand,  4111 

heart,  left  auricle,  QH 
left  ventricle,  1112 
right  auricle,  Ulil 
right  ventricle,  909 
hernia,  femoral,  10<X) 
inguinal  lilil 
1     iliac  region,  4(i'i 
I     inferior  maxillary  region,  37fi 
'     infrahyoid  region,  3.^6 
inguinal  hernia,  Qlil 
intermaxillary  region,  lill 
isi'hio-re<'tal  region,  1010 
leg,  412 

lingual  region,  390 
nei  k,  LLi2 
orbit,  371 

palatal  region,  394 
palm  of  hand, 449 
palpebral  region,  ^^9 
pancrea*!,  H97 
pectoral  region,  426 
perineum,  1010.  1016 
pharynx,  3112 
pterygoid  muscles,  ItHO 
radial  region.  111 
scalp,  3M 
sole  of  foot,  4SS 
spinal  cord  and  membranes, 
<;.'»•> 

suprahyoid  region.  388 
temporal  nniscle,  379 
thigh,  front  of,  4<»5 
back  of  477 
inner  side  of,  470 
Dorsal  artery  of  peni.s,  5S2 
nerve  of  penis,  779 
nerves,  764 

peculiar,  Ifil 
vein  of  penis,  fi32 
vertebrse,  1 47 
peculiar,  149 
!li  Dorsales  p<dlicis  arteries,  564 
Dorsalis  hallucis  artery,  606 
indicis,  564 
lingiiie,  515 
pedis,  605 

branchi  s  of,  606 
peculiarities  of,  60<> 
surgical  anatomy  of,  606 
scapula',  55lt 
Dorsi-lumbar  nerve,  767 
Dorsi-spinal  veins,  6*>8 
!  Dorsum  of  w:ipula,  233. 
I     ephippii  or  selliT,  12fi 
Douglas,  pouch  of,  9H1 

semilunar  fold  of.  418 
Du«-ts  or  duct,  of  Bartholine,  854 
'     biliary,  .S96 
'     of  Cowper's  glands,  964 
of  Cuvier.  122 
cvstic,  8i!fi 
ejaculatorv,  97.3 
of  Gartner.  1-^6 
gala<-tophorouH,  11811 
hepatic,  SHa.  tiQil 
of  kidnev,  Qiil 
lactiferous,  11H9 
of  liver,  Sllii 
j     lymphatic,  right,  61Q 
nasal.  822 

landmarks  of,  10'i9 
of  pancreas.  898 
(wmtid.  M53 
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Diicbi  or  duel  i»f— 

Rivini,  Hi  t 

eemiiiul,  itil 

Stenson's,  sr):^ 

thunicic, 

Wliurton'H,  x"'-^ 
Ductless  plaiuls: 

8|>leeti,  Sllil 

Miiprarenal  <"a|wule,  953 
thyiuiil,  Uiill 
thymus,  iM  1 
Ductus  urtcriosus,  915 

liMW  ubliteraUMl  in  fu'tii«i,  91ft 
commiiim  cii»lc4l«icliU8,  X9(; 

Enncreaticuti  minor,  89S 
liviiii,  x'>-t 
vennsuH,  9 1  t'l 

how  oblitenileil,  M& 
Duodenal  glan«ls,  H79 
Duodenum,  h74 

vetwels  and  nerve*  of,  87 B 
Dura  mater  of  l)niin,  liiH 
arlerieii  of,  >»»!•'- 
nerves  of,  <»<»'-? 
proc-esses  of,  ()C2 
veiits  of,  Qtili 
of  cord,  I >•'»'-! 

peculiarities  of,  6^ 

E. 

Ear,  823 
arteries  of,  S26,  83L  83a 
[artistic  value  of,  8'25l 
au«litory  canal,  H'ift 
c<K'hlea, 

internal,  or  lahyriiilh,  S'.i'l 

membranous  labyrinth, 

uuiM-les  of  auricle,  Jiil 
of  tympanum,  s'Ml 

oHsioula  of.  S29 

pinna  or  auricle  of,  H'J.'^ 

semicircular  canals,  Sii^ 

tympanum,  ii2Si 

vestibule, 
Earthy  c<mt>tituent8  of  bone,  ij2 
Eighth  nerve,  7:{li 
Ejaculatory  ducts.  97. H 
Ela.'^lit;  lamina  of  i-ornea,  SOS 
[Elbow,  angle  at,  '24 -1 

anasi<im<ises  around,  5112 

bend  of,  •">')9 

joint, 

landmarks  of,  10.j8 
vessels  and  nerves  of,  3111 
[Election,  Irian^'le  of,  5'J(')1 
[EltH'trical   (KtintH  for  muscles, 
49);  1 

Eleventh  nerve,  7  tl 
Embryo,  first  rucliments  of,  UlIl 
Eminence  of  ar|Uieductus  Fal- 
lopii,  &n. 

canine, 

fronial,  1H7 

ilio- pectineal,  205 

nasal,  IQH 

[xarielnl,  lti4 
Eminences  and  depressions  of 

bones.  Ii2 
Eminentia  articniaria,  IZl 

collateralis,  giili 
Enamel  epithelium,  846,  8^ 

of  teeth.  BAL 

formation  of,  H4fi 

gemi, 


Enamel — 

orvcan.  neck  of,  Hifi 

rotirt,  s-l.'> 
Enarthnwis,  21111 
[  End-arteries,  5:io  1 
End-bidb.i  of  Krause,  25 
End  plates,  motorial,  of  Kiihne, 
la 

Endocardium,  91*2 
Kndolvmpb,  >^ 
Endiitiieliurn.  ±1 
En.>if(>rni  appendix.  222 
l'^peiueplial<in.  1 1 1' 
E|)en<lyma.  *'>'.i'2. 
E|'ibl:t-.t.  Iii2 

Epidermis,  strucliire  of,  89 

development  of,  I'i-^ 
Epididymis,  972 

ilevelopment  of,  1  'ATt 
Epi^iustrio  artery,  deep,  593 
peculiarities, 

relation   to   femoral  ring, 
infi7 

with  internal  ring,  SS6 

Kuperticial,  o97 

sujK?rior,  ^I'i'i 

plexus,  79.'^ 

region,  8iiD 

vein,  iiJil 

su|)erticial,  (130 
Epiglottic  glands,  92Z 
Epiglottis.  221 
EpipliyseM.  «k{j  142 
[Epiphysis,  141 1 

cerebri,  702 
Epiplenc  Wnc,  IM 
Epithelium,  ciliated, 

columnar,  43 

pavement,  42 

spheroidal  or  glandular,  42. 
See  Vuriou.1  Onjan*. 
[Ejxjophoron,  13('».  9851 
Erectile  tissue,  its  structure, 

of  clitoris,  977 

of  penis,  9(>o 
Erector  clitoridis,  977,  1015 

penis.  1014 

spina?,  lot) 
Eruption  of  the  teeth,  849 
Ethmo-spbenoidal  suture,  206 
Ethmoid  lK»ne,  liil 

articulations  of,  1.^:^ 

cribriform  plate  of,  181 

development  of,  18:^ 

lateral  maiNH.-s  of,  182 

OS  planum  of,  Vil 

per|>endicular  plate  of,  181 

unc  iform  proce*  of,  1B2 
Ethmoidal  artery,  532 

canal,  anterior,  H'»9 
posterior,  1 1'>9 

cells,  182 

crest.  HI 

notch,  H>9,  La2 

priK-ess  of  inferior  turbinated, 

Hpine,  17('i 
Ethnu>ido-fiiintaI  suture.  2Q& 
Eustachian  tube,  175.  S2ii 

valve,  mis 

in  fretal  heart.  915 
Examination  per  vaginam, 
Expiration,  muscles  of,  421 
rEx|)ression,  muscles  of,  365] 
Extensor  ixn-cygis,  410 


Extensor  brevis  digitorum  oitow 
cle,  4^ 
carpi  radialis  brevior. 

longior,  4<t.i 
carpi  ulnaris.  441i 
communis  digitorftni   ( tund  % 

4M 
indicis.  448 

longus  digitonini  i  foot  I.  4J"0 
minimi  digiti,  446 
oHsis  im  tacarpi  pollicis,  447 
primi  internodii  pel UcIk  441 
proprius  iMillicis,  4>^<> 
Hccundi    inteniodii  j»ollicis^ 
448 

External  alHlominal  rin^,  41\ 
«»97 

annular  ligament,  4.^8 
capside,  «'i94 
inguinal  h«-rnia.  999 
orbital  foramina,  IT.s 
pterygoid  plate,  17ft 
s|>ernuitic  fuM-ia,  414 
sphincter,  1014 
Eye,  aOa 

appendages  of,  SI9 
cliamliers  of.  KLfi 
ciliary  ligament.  SI 2 

musi'le,  HI ? 

proee^a>es  of,  810 
humors  of  8lrt 

aqueous, 
crystalline  lens.  817 

vitreous,  817 
landmarks  of,  U121i 
membrana  {utpillaris  81 2 

choroid,  HilH 

conjunctiva.  821 

cornea,  H»7 

hyaloid  uieinbnuie.  ■'<17 
iris,  Hlil 
Jacob's,  815 
retina,  lii2 
scleroiin  8ilfi 
pupil  of,  8U> 
tunii>  of,  806 
uvea  of,  811 
vessels  of  globe  *A,  810 
elastic  lamina  of  4Ti>m«. 
Eyeball,  mumbles  of.  .'.7 1 
nerves  of.  819 
vessels  of,  819 
Evebn)Ws.  819 
Eyelashes.  821 
Eyelids. 

cartilages  of,  320 
I     MeitHtmian  glands  •«!'.  SSO 
muscles  of.  3211 
larHal  ligament  of,  820 
Eye-teeth.  841 

F. 

I  Face,  arteries  of,  516 

lK»nes  of.  160.  IM 
'     lymphatics  of,  (Ul 
I     mu»<'les  of,  .S70 
nervett  of,  735 
veins  of.  613 
Facial  arterv,  516 

stirgicnf  anaUtiuy  of,  51 » 
tRtns verse,  t2l 
bone?*,  LbLIi 
nerve,  L12 
vein.  dLi 


Falcifnrm  procctt>  of  faM'ia  lata, 
inn-2 
ligament  of  liver, 
Fallopian  tul)eK,  QM 

develupmeiit  of.  1.*^^  , 
fimhriulLHi  extremity  of,  9M 
Ivniphntics  of, 
nerves  «»f,  im 
Ktmrtiirc  of.  *.M't 
vessels  of,  2HS 
False  corjK)ra  lutea,  SiSZ 
ligumentjt  of  tiladder,  Si51 
lielvis.  2lkS 
rilw, 

Faix  cereMli.  (Ifia 

cerebri,  ti'i'J 
Fangs  of  teeth.  811 
Faiicia,  anal. 

Fasciip.  general  de84.*riptioD  of, 
2iLl 
of  arm,  i35 
of  cranial  region,  2M 
cervical,  deep.  ikiS: 

superficial, 
costo-corui-oid.  429 
crcnuufteric,  ^Ha 
cribriform,  1001 
deep,  'M'y') 
deutata,  ti'.iT 
dorsal,  of  ftxjt,  489 
tibro-areolar,  it«  structure, 
iliac,  iti2 

infundibuliform,  99<^ 

intercolumnnr,  414.  233 

intercostal,  4 'JO 

interniuHciilur.  of  arm,  i2d 
of  foot,  ism 

ischio- rectal.  Iil22 

lata.  4«5,  limi 

falciform  procesH  of,  1002 
iliac  portiim,  4t><).  1(K)1 
pnbic  portion,  466^  lDfl2 

of  leg,  4i 9 

deep  tninMver»e,  4S4 

himborurii,  41  rt 

obluraU>r,  HI'.'.:! 

of  mamma.  i2& 

of  ne<'k,  oh2 

palncir.  4iAi 

pelyic,  Um 

perineal,  deep,  lOlfi 
superficial,  lOi'.i 

plantar,  iSSt 

of  foot,  4aa 

of  forearm,  i33 

of  hand,  4.it  t 
propria  of  spermatic  cord,  9fiS 

«»f  femoral  licrnia,  1009 
recto- vesical,  lO'V? 
8|)erniatie,  ILL  11113 
8U|»erficial,  3tii 

of  inguinal  region.  Ml 

of  ischio- rectal  region,  1010 

of  thigh,  4<>5 
tcratM»ral,  .'^TV) 

of  thigh,  deep,  46<5 

su|»erncial,  4fe 

of  thorax,  419. 42fi 
transversal  is,  &9ii 
vi»i«ral  lay»-r  of  pelvic,  U122 
Fasciculi  teretes,  fSl,  71.*^ 
Fasciculus  of  Turck,  fiM 

anciformis,  688 
Fat,  50. 

Fauces,  isthmus  of,  Sol 


INDEX. 

Features  as  landmarks,  1031 
Fecundation  of  ovum,  ULL 
Female  organs  of  generation : 

bulbi  vestibuli,  QjJi 

carunculip  myrliformes,  9" ft 

clitoris.  977 

development  of,  135 

fosKa  navicularis,  97ft 

fnenulum  pudendi.  '.Crt 

glands  of  Rartholine,  978 

hymen,  977 

labia  miijoru,  97B 
uiinom,  97 

nymphie,  97 (> 

pneputium  clitoridis,  976 

uterus,  980 

vagina,  979 

vestiliule,  977 
Femonil  artery,  594 

branches  of.  ■'>97 
peculiarities  of.  r>Q(i 
surgical  anatomy  of,  ,596 

deep,  oiki 
canal,  Htfirt 

variation  in  size  of,  accord- 
ing to  position  of  limb, 
lOOS 

heniia,  complete,  Km'i 

coverings  of,  \Oi)S 

descent  of,  liiOS 

dissection  of,  1001 
incomplete.  IflQfi 

seat  of  stricture,  1009 

surgical  anutomv  of,  IflQQ 
ligament  .  Hey's)  ioO'i 
position  of  surrounding  ports, 
1(K)7 

region,  muscles  of  anterior,  4flfi 

internal,  470 

posterior,  477 
ring.  im. 
sheath,  1004 
vein,  tiil 

relation   of   femoral  ring, 

moi 

Femur,  'J 70 

articulations  of,  ^6 

attarhmcnt  of  muscles  to,  22& 
lielow  triH-lianters,  494 

wmmIvIcs  I  if,  '->74 

development  of,  ^7r» 

fracture  of.  aliove  condyles,  43fi 

head  of,  '211 

neck  of,  '211 
fracture  of.  494 

structure  of,  'iTrt 

tnichanters  of,  211 
Fenestra  ovulis.  H26 

nttundu,  ?S27.  S'Ai 
Fenestrate*!  membrane  of  Henle, 
111 

Ferrein,. pyramids  of,  948 
Fibne  arciformen,  6t)6,  fifi2 

transvcrsH",  7ir{ 
Fibre-cells,  contractile,  62 
[Fibres  of  Gtnlv,  4olJ 
of  Muller,  &1A 
of  muscle,  3fi2 
of  nerves,  (13 
Fibro-cartilage,  q2 
interarticutar,  52 
connecting,  circumferential, 
and  stratiform.  53 
Fibro  cartilages,  acromio-clavic- 
ular,  AiA 
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I  Fibro-cartilages — 

intereix^cygean,  321 

intervertebral,  3ii3 
j       of  knee,  •^•'tO 
I        of  lower  jaw,  311 

pubic,  321 
I     radio-ulnar,  331 

sacro-ciK-cygean,  321 

stemo-clavicular,  .323 
Fibrous  cartilage,  !j2 

nervous  matter,  liD 

rings  of  heart,  013 

tissue,  white,  45 
yellow,  iQ 
Fibro-serous  membranes,  25 
Fibula,  2M 

articulations  of,  283 

attachment  of  muscles  to,  28& 

development  of,  2^3 

fracture  of,  with  dishx^tion  of 
the  tiliia.  iUa 

lamlmarks  of,  10.">3 
I  Fibular  region,  muscles  of,  48fi 
'  Fifth  nerve,  719 

ventricle  of  brain,  fi97 
.  P'illet,  tilii 

1  Filum  terniinalc  of  cord.  fi.'>4 
Finiliri.'i' of  Knilopian  tube,  QM 
First  nerve,  7 It; 
Fissure,  auricular,  12a 
for  gall-bladder.  Hai 
for  vena  t-ava,  filil 
(ihtserian.  HL  426 
horizcmtal,  of  ♦'crebcllum,  710 

of  ductui*  venosufi,  H'.ll 
longitudinal,  of  t-erebrum,  672^ 
ML 
of  liver.  831 
[of  Bichat.  liTo,  6971 
of  cereiirinn,  rt97 
(»f  liver,  hlil 
of  lung,  9:{o 

of  meiTulla  oblongata,  fif^o 
[of  Kolando,  <i7o,  08o] 
of  spinal  cord.  (>">•"> 
[of  Sylvius.  (>7:>.  ggfi! 
[parieto-otvi|iital,  fi7H  6871 
}M.rtal.  hlil 

ptorygo-uiaxillary,  212 
spheno-niaxillary,  212 
HpluMioidal.  I7.H 
Sylvian.  l}7i 
transverse,  of  liver,  891 
umbilical,  iifll 
Fissures,  congenital,  in  cranium, 

calcurine.  lilii 
collateral,  lilii 
cull(iS4i-n)arginal.  liI8 
4h  iUatc.  (i79 
iniraparietal,  <i7ti 
parallel,  ti77 
paricto-oceipital,  «i78 
pretvntral.  tilli 
Kolando,  tlla 
Sylvius,  (iliLiiaa 
Flat  bones,  LU 

Flexor  acce!«orius  nuiscle.  491 
brevi.s  (ligiiorum,  49** 
brevis  minimi  digit!  ihand), 

(font),  422 
brevis  pollicis  i  hand  i.  4A4 
:  ifinnt,  422 

I     carpi  radialis,  440 
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Klex<»r  carpi  ulimriii^  411 
digitoniin  HiiMiniis,  441 
di^itoriirit  pnil'iinduK.  li^ 
longiiK  (iiKitoriini,  AVib 
lon^iis  |Xi)liri8  I  liaiui),  ii2 

((■(Kll).  iMi  I 

t«ei.s  Dietuc-iirpi  pollieis,  4o3 

FllHTlll lis,  2111  ' 
Fu'tus,  circuliitiun  in.Ulii  i 

Kii^tai-liinn  valve  in,  '.nrt 

foramen  ovale  in,       1115  ' 

liver  of,  distribution  of  its  vi>s- , 
wis.  Silli 

ovaries  in,  1  :>'>  i 

va-Ht  iilar  system  in,  (leeuliari- 
ties,  liio 
Folds,  tiryleno-epigiottidean, 

genital.  loS 

ret'lo-iilerinc,  QHl 

reeto-vpsieal,  S<."i7 

ve^i^•'^-^Ilerine, 
Follic  le  of  hair,  Iia 

of  iiilc-Mine,  S79 
Follicles,  HebiicecniH,  24 
Fonlana,  spaces  of.  811 
Fontaiielle-s.  163^  IM 
Foot,  arteries  of,  605^  fiOS 

bones  of,  2M 

development  of,  224 

dorsum,  mnsi-les  of,  489 

fju*«Ma  t>f.  4S9 

liptmentH  of,  4i^7  i 
Kole  of,  mu!<ielcs  of,  4fiS  { 
foM-ia  of,  4iili  j 
nerves  of, 

veins  of,  030  ' 
rF<H)i-sole,  imprint  of,  294]  ' 
rornnien  eipcum  of  frontal  bone, 
1(38.  2!M 
of  medulla  oblongata, 
of  toof^iie,  122  I 
car(»tid,  174  i 
condyloid,  Uili  j 
dentul  inferior.  122 
ethnioiditl,  '*M 
incisive,  "<>H 
infraorbital,  1S6 
intervertebral,  IM 
iiijjiilar.  201 

laccriini  anteriua,  179,  20fi 

ma^niim,  liii 

imihtoid,  171 

me«lium,  '-^07 

mental,  12Ji 

obturator,  2£lfi 

of  Majendie,  r>53 

of  Monro.  70-3 

of  sphenoid,  1 7'.> 

of  \Vinslow,  Hiiti 

optic,  ITlLiOfi 

•ivale  of  heart,  9 15 

palatine,  anterior,  190,  202 

posterior,  194,  2Qfi 
parietal,  1114 
pfisterius,  '-^O? 

pteryjfo-paliitine,  US  , 
rotnndum,  178,  207  ' 
sacrij-^iciatic,  263.  3211  \ 

of  Scarpa,  I90i  2Qfi 

of  Soininerring,  8ia 
spheno  palatine,  195.  217 
[spinal,  1441 
spinosuni,  178.  20Z 


Foramen  of  Steiitjon,  190.  2f)8 

Mernal,  222 

styk>-mastoid.  ]2A 

sii[iraorbital,  H>7 

thyroid,  2tili 

verieliral.  ^44 

Vesalii,  178.  207 
Fornniiua.  sacral,  153 
of  diaphragm,  424 

external  orbital,  LIM 

of  face,  landmarks  of,  1027 

malar,  1112 

olfactorv,  ISJ 

TheUisii,  |j37^  SilS 
Forcarn),  arteries  of,  5fil 

Ixdieis  of,  242 

fufei  ia  of,  43'.) 

landmarks  of.  lf>r.f> 

lymphatics  of.  <'i44 

mus«  les  <if,  439 

nerves  of  7.V.> 

veins  of.  «i24 

t Forehead,  wrinkles  of,  368. 3U 1 
orm  of  Ixmeti,  L41 
Fornix,  tl2H 
bulbs  of,llM2 
conjunctive,  821 
crura  of,  699 
Fottisa  of  ami  helix,  8211 
canine,  186 
condyloid,  liii 
cystis  felleae,  S21 
dijjastric,  17 '2 
digital,  211 
glenoid,  111 
of  heli.\,  Ji23 
iliac,  2lil 
incisive,  1S6.  128 
infra-  and  supraspinous,  233 
iniiominaia,  823 
ischit>-rectal,  KilO 
jugular.  17.) 
Inciirymal,  169 
my  I  t  i  form,  186 
navicularis  of  nrethra,  960 
of  vulva,  '■>7lt 
occipital,  162 
olfactorv  of  f.etus,  123 
oval  is,  WIS 

palatine,  anterior,  189 
pituitary,  llli 

pterygoid,  of  sphenoid,  179 
of  lower  jaw,  1 9l> 

scaphoid,  179 

scaphoidea.  ii23 

eigmoiilea,  112 

spiieiio-maxillary,  212. 

of  skull,  anterior,  2iifi 
middle,  2M 
poster i«ir,  2111 

sublingual,  1112 

mibniaxillary,  199 

Buhe^-apular,  2S:t 

temporal,  211 

triK-Jianteric.  271 

xvgomatio,  212 
FotisiF,  nasd,  215,  803 

of  skull,  2Qli 
Fourchetie,  976 
Fourth  nerve,  112 

ventricle,  112 
Fovea,  anterior  of  fourth  ven- 
tricle, 713 

ceutr&lia  retime,  iil3 


Fovea  hemispherif^a,  !s32 

|MMlerior  of  fourth  vmtrirk, 
113 

I     semi-ellipticn.  ><-32 
I  Fracture  of  acromion  iiroiTi^,  4Li 
I     centre  of  clavicle,  4o7 
acromial  end  «'f. 
coracoid  procet*;.  4-'>S 
ix)r»)noid  prcnvi*  of  iiinx  4V< 
femur  alM)ve  iKiulylcs.  49') 

lielow  trochanters,  IV*4 
fibula,   with  dislocaiitm 

tibia,  495 
humerus,  anatomictl  nt-^  L  Iji 
»\n\\\  of.  AI^ 
surgiL-al  iKi-k.  4.>^ 
ne<"k  of  femur.  494 
olecranon  jiroce?*,  4-'i9 
patella.  42^ 
I'oti  s,  425 
radius,  460 

lower  end  of,  461 
neck  of,  4aii 
shaA  of.  4iia 
and  ulna,  4f»0 
j     Ktemal  end  of  clavicle,  4.SS 

tibia,  shaft  of.  425 
I  ulna,  shaft  of,  46<> 
I  Fnena  of  ileo-ca-cal  valve. 

Fnennlum  pudendi,  97 ♦i 
'        t)f  \'ieus«en»'  valve.  7n:t 
Fnrnum  clitoridis,  ^^77 

labii  superioris  el  inferiiTriv 

8.3t^ 
lingua*,  799 
pnrputii,  M4 
Frontal  artery,  532 
bone,  lt>6 

articulations  of,  170 
attacliment  of  niUM-lt^  i<u 

nil 

development  of,  Ifia 

etruiHure  of, 
crest,  lliS 
eminence,  167 
lobe,  07K 
nerve,  121 

proceiis  of  malar.  122 
sinnscA,  169 

landmarks  of.  LCCd 
suture,  166^  170,  201 
vein,  6ili 
Fronto-malar  •wnure,  215 
Frtmto-nasiil  proc«*.  1 17 
Fronto-sidienoidal    snturv,  :>C 
21A 

Fundamental  fasiii-ulu*.  Siifi. 
Fundus  of  bladtler,  252 

of  uterus,  9Sl 
Funiculi  pracilc-s  666 

of  nerve,  13. 
Funiculus  of  Rolando,  fi<">S 
Furrow, auriculo-ventricular 

digital,  lilill 

genital,  1'^ 

interventricular,  fitH 
Furrowc«l  band  of  cerebrllaBk 

iin 

G. 

( ralactophorous  durta.  ft^ 
Galen,  veins  of,  618,  JiSS 
Gall-bladder,  ^ 
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Gall-bladder— 
fisstiro  for, 
structure  of,  hOH 
[surgery  of,  8Ut)1 
valve  of,  JiM 
Gangliuti  wrpuscles,  lA 
(iatiKlion   or    ganglia,  general 
uiiutottiy  of,  II 
of  Anclcrs<'h,  7:^7 
Arnold's,  Lili 
cardiac, 
czirotid,  liH 
cephalic*,  I'l^ 
cervir.il,  inferior,  121 
middle,  Hill 
8ii}x:rior.  7s7 
ciliary.  7 'i.t 

on  cin-iniiflex  nerve,  T/Vrt 
dinphnigtnatic,  704 
on  fa<  i:»]  nerve, 
of  fifth  nerve, 
GaKseriun,  7 'JO 
of  glosHo-pharyngeal,  737 
impar,  7<S:i,  7ir2 


interoHBeoiis 


inleri-urulid,  7 HO 
on  p<Mteri«>r 
nerve,  7ti4 
jngiilar,  liU 
lemiinilar,  123 
lingual,  IliU 
Inniliar,  7'.)2 
Me -kel  B,  liifi 
nieM'uleric, 
ophthalmic,  122 
otic,  liU 
petrtniH,  7r)7 
pharyngeal,  790 
of  pneiirnogastric,  7.'^9 
of  iMirtio  dura,  73^ 
of  Kibe;*,  Zii 
of  root  of  viigus.  7.'^fl 
aac-ral,  1112 

semilunar,  of  .ilxlonien,  7fl.^ 

spheno-paiatine.  724 

of  spinal  nerveH,  74'i 

spimle,  diia 

submaxillary.  7:10 

suprarenal,  7<)4 

of  sympathetic  nerve,  7?<4 

temporal,  790 

thoracic,  Iltl 

thyntid,  IM 

of  trunk  of  vagus,  739 

of  \Vrisl»erg,  70:{ 
[Ganglionic  arterial  system  of 
brain,  b'M] 

branch  of  na.-ai  nerve,  7'2'j 
Gartner,  duct  of,  iiili 
GaMeN  of  the  blood,  liil 
GaaHcrian  ganglion,  72(1 

depression  for,  174 
Gastric  arteries  i  vusu  breria), 

m 

arterv,  ili. 

follicles,  fiI2 

nerves  frf>m  vagus,  JAl 

plexus,  7Uo 

vein,  t'-to 
Gai»tro-c«>lic  omentum,  807 
Gaslro-«iuodenal  artery,  .'>75 

plexu8,  7'.);i 
Gastro-epiploica  dextra  artery, 

sinistra, 
Gastro-epiploic  plexus,  79r> 


Gastro-epiploi*'  veins,  H.'^n 
Gaslro- hepatic  omentum,  Kiw 
Ga«tro-phrcnic  ligament,  S70 
Uastro-splenic  omentum,  H<i7 
(ia«trfK'nemiiis  nuis<'le,  4S'i 
Gelatinous  connective  tissue,  iS 

nerve-libres,  H 
Gemellus  inferior  muscle,  47('i 

»uperi<^»r,  4113 
Generative  organs,  development 
of,  lliii 
female,  97<'> 
male,  iiii2 
frenial  tuln-n-les, 
(ienio-hyo-glossus  muscle,  390 
(ienio-hyoid  nuiscle,  3ii2. 
Genital  «"<inl,  Lii 

folds,  Lia 

furrow,  liiS 

tuljercle,  \M 
Gcnito-crural  nerve.  Ull 
Genu  of  the  corpus  callosum, 

mi 

[Genly.  fibres  of,  4r)l] 
(icrlach's  nerve  network,  fioS) 
Germinal  area,  1112 

disk,  1112 

spot.  IIMI 

vesicle,  Hill 
(iimU'rnat's  ligament,  413.  1004 
Ginglynuis,  21111 
(Jinddt-s,  orgaui  of  13.^ 
[(jirdle,  pelvic,  259] 

[shouUler.  25(11 
relabel  la.  (Wa] 

of  frontal  Ixme,  1<>8 
(Madiolus.  222 
Glands,  ductless,  iilia 

spleen,  H99 

suprarenal,  9.)3 

thynuis,  211 

thyntid.  iLili 
Gland.H,  lyniphali(«,  SI 
Gland  <tr  glands,  secreting,  QI 

accessory  of  parotid, 

arytenoid,  li2Z 

of  liartholine.  aiS 

of  biliary  ducts,  hill 

Briuuier  s,  879 

buccal,  iiill 

ceniminous,  H26 

(Coccygeal,  oK'J 

t:o\v"per's,  %3.  1017 

duodcuiil,  879 

epiglolti*".  1122 

gastric,  SLi 

of  Havers,  2QI 

labial,  aai! 

lachrymal.  821 

of  larynx.  927 

lingual,  iMl 

of  Littrc.  Ulili 

of  LuiHhka,  aii2 

mamuiarv,  9K8 

^(eilH)nii:in,  8'JO 

molar,  S4(i 

mii('ila>:inoiis,  of  Havens,  t?97 

(Klorircri'.  9<'i4 

(esophageal,  Kt'iS 

of  rac.  lii.ini.  «M9,  Cli2 

palatine.  So  1 ,  S.'iti 

parotid.  8')'J 

1H?ptic.  ai2 
•cyer's,  i^su 
pharyngeal,  8-')7 


<  tland  or  glands — 

pineid,  70*2 

pituitary,  tiJiS 

pnjstiite,  2C2 

salivary,  8.'>'2 

gel>accou8.  21 

solitary,  SM 

sublingual,  8.'i4 

submaxillary,  852 

sudorifen>u8,  94—- 

suprarenal,  OoS 

thymus,  941 

thvroid,  aim 

tnich.al,il22 

of  Tyson,  204 

uterine.  983 

of  vulva,  978 
Glanduhe  odoriferse,  9fi4 

Pacchioni,  (!19j  iili2 
Glans  penis,  9(i4 

clitoridis,  977 
GKxscrian  fissure.  171. 826 
Glenoid  cavity,  2Iifi 

fossa.  111 

ligament  of  shoulder,  322 

«»f  phalanges,  itAl 
(Jlidiug  movement.  300 
GliHwm's  ca|«sule,  807,  )i32 
Globules,  bl(Kxl-,  'M 

development  of,  12ii 
Globus  major  of  epididymus,  971 

minor,  971 
Giosso-epiglottidean  ligaments, 
1121 

Glossso-pharvngeal  nerve,  7.36 
Glottis,  1123 

rima  of,  ^211 
Gluteal  artery.  Ml 
inferior,  ti20 
lymphatic  glands,  Mh. 
nerve,  inferior,  780 

superior,  778 
region,  lymphatics  of,  QM 

mu8cK*s  of,  47*2 
veins,  0112 
aponeurosis,  46.'i 
Gluteus  maximus  muselo,  473 
me<lius,  MA 
mininuis.  474 
Gomphosis.  2ilii 
[Gonion,  08o] 
Graafian  vesicles.  986 

membrana  granulosa  of,  Q8fi 
ovica|isule  of,  98(1 
structure  of,  iliili 
Gracilis  muscle,  470 
(iray  nervous  suKntajice,  OS 
matter  of  cerebellum,  111 
of  cerebrum,  703 
of  fourth  veniricle,  714 
of  me<luUa  oblongata,  OQfi 
of  spinal  con  I.  r>-"j8 
Great  omentum,  Hlil 
sciatic  nerve.  780 
Greater  wings  i»f  S|)henoid,*178 
Groin.  <»M 

cutaneous  vessels  and  nerves 

of.  snii 

landmarks  of,  1049 
8Uix?rfic  ial  fasi-ia  of,  QIU 
surgical  anatomy  of,  991 
Groove,  auriculoventricular,  &QZ 
bicipital,  2^8 
cavernous,  177 
primitive  dental,  84Q 
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Groove — 

infruorbital,  182 

lachrymal,  1S7 

myl()-hyoid,  Iflfl 

na^al,  L8a 

occipital,  122 

optic,  17fi 

stiboiavian,  226 
Groovo*  in  the  rmliuH,  212 

veiitriculur,  Hill 
Growth  of  Ixiiieti,  62 
Giibeniaciilum  tcHtis,  974 
Gums,  JilO 
Gustatory  nerve,  I2fl 
Gyri  opcrti,  (JTSj  fiSS 
Gyrus  fornicatutf,  679 

H. 

Hwniatoidin  orj'stals,  33 
HiL-iiiin  crystals, 
Ilu-nioglobin  crystals,  33 
Hair-cells  of  internal  ear,  82fi 
Hairs,  02 

follicles,  33 

root-sheath,  02 

shaft,  33 

structure  of,  Q3 
Hani,  region  of  the,  600 
Hamstring    tendons,  surgical 

anatomy  of,  473 
Hamular  process  of  sphenoid, 
112 

of  humcnis,  240.  note 
of  lachrymal,  121 
Hand,  arteries  of,  5ii6 

bones  of,  2^ 

fas<-ia  of,  449 

landmarks  of,  lOfil 

ligaments  of,  3IiO 

miuM'les  of.  4  >*> 

nerves  of.  fnun  median,  759 
from  niiliiil,  Iii3 
from  ulmir,  7<il 

veins  of,  (12^ 
Hard  palate,  tiM 
Hurnionia,  23ii 
Jliisner,  valve  of,  822 
Havers,  glands  of,  28Z 
Haversian  (*:inals  of  bone,  56 
Head,  lymphatics  of,  (>40 

muscles  of,  '.\Ct7t 

veins  *»f,  til '2 
Henri,  3M 

annular  fibres  of  auricles,  213. 

arteries  of,  rjOT.  015 

circular  libre*  of.  Ol.S 

development  of,  1*24 

enilocnrvlium,  912 

fibres  of  the  auricles,  91.3 
of  the  ventricles,  91.'^ 

fibrous  rings  of,  ILLl 

fu'tal  relii'!*  in,  '.XlH 

infundibulum  of,  '■U)9 

landnuirks  of,  KKto 

left  auricle.  211 
ventricle.  312 

]oo|M>fl  fibres  of  nurirles,  91  :^ 

lymphatics  of,  050.  915 

iniisctilar  fibres  of.  (ifi 
structure  of,  313 

nerves  of,  740,  7H2.  915 

outline  of.  on  chest-wall,  1113a 

I>u«ili<m  of.  3Qfi 

right  auricle,  8QI 


Heart- 
right  ventricle,  209 

septum  ventriculorum,  S22 

size  and  weight,  UUii 

spiral  fibres  of,  914 

structure  of,  91 S 

subdivision  into  cavities,  907 

valves  uf,  landmarks,  1  \)'.\C\ 

veins  of,  H.Sti 

v»»riex  of,  311 
Ileideuliain,  demilunes  of,  85& 
Helicine  arteries,  3li5. 
Helicis  major  muscle,  S2i 

minor.  H^4 
Helic4itrema  of  cochlea,  833 
Helix,  823 

fossa  of,  823 

muscles  of.  82i 

process  of.  823 
Hemorrhoidal   urterr,  inferior, 
589 
middle,  &8fi 
superior,  579 

nerve,  inferior,  778 

plexus  of  nerves.  796 

veins,  inferior,  1132 
middle,  632 
BUjierior,  fi.H4 

venous  plexus,  6.32,  fiS4 
Henle.  looped  tul>es  of,  947 
Hepatic  artery,  574,  fi31 

cells,  833 

duct,  820 

plexus,  794 

veins,        892, 831 
Hernia,  rangenital,  322 

descent  of,  1<>(>« 

direct  inguinal,  999 
dissef-tion  of,  KKM) 

femonil.  coverings  of,  1008 

[general  remarks  on,  9',i7l 

nifantile,  2112 

inguinal,  331 
disMM-tion  of.  331 

oblique  inguinal,  228 

scrotal,  338 
Hcssel bach's  triangle,  332 
Hey's  ligament,  1002 
Hiatus  Kallopii,  MA 
llighmore,  antrum  of,  18Z 
Hilton's  muscle,  32i] 
Hilum  uf  kidney,  944 

of  spbien,  822' 
Hinge  joint,  233 
lii|>-joint,312 

muscles  of,  47^ 

in  relation  with,  3i5 
llippocaiiipiis  major,  fi36 

riiiiKir. 

Ili>i  i/«intril  plau-  of  ethmoid,  Ifll 

ul  palate.  123 
rilunicr'i,  inuMle,  371.  8221 
llorny  hand  of  Tarinus,  (i21. 
Iliigiiier,  canal  of,  Hi 
Humerus.  '21^7 
anatomical  neck,  fracture  of, 

articulations  of,  212 

attachment  uf  muscles  to,  242 

deveUipment  of,  211 

head  of,  231 

laniiniarks  of,  1057 

neck  of,  23ii 

nutrient  arter>*  of,  Sfil 

shaft,  fnu-ture  of,  158 


Humerus — 

[sur^iml  head,  237] 
surgical  neck,  fractiine  <»..  4-V 
tubertihitiet>   of,    greater  an] 
les»er,  238 

Humors  of  the  eye,  SIfi 

Hyaline  cartilage,  bl 

Hyaloid  membrane  «»f  eye.  815 

Hydatid  of  Morgagni.  liw 

Hymen,  977 

Hytveiiiglottic  ligament. 
Hyo-glossal  membrane.  Hoi 
Hyo-glosxiis  mus<-le,  :t«M^> 
Hyoid  artery  of  su|>orinr  tkr- 
roid,  514 
bone,  212 

attachment  nf  niiiscle<«  to,22S 
cornua  of,  213 
development  of,  9^ 
landmarks  of.  10:^2 
branch  of  lingual  artery,  51 S 
region,  muscles  uf,  infra-.  238 
sunra-,  388 
Hyp<»blast,  U12 
Hypwliondriac  regions.  SfiO 
Hypogastric  arteries  in  iu-u^ 
584.  3111 
how  obliterated.  9\A 
plexus,  7'.)fi 

inferior,  I2fi 
region,  8tit) 
Hypoglossal  nerve,  742 
Hypophysis  (vrebri.  ttHO 
of  pituitary  Ijody,  1  lU 


or 


ileo-colic 


Ilco-caecal 

SS2 

Iletvcolic  artery,  579 
Ileum,  iS7rt 

Iliac  arteries,  common. 

peculiarities. 

surgic:il  anatomy  of.  5S 
external,  591 

surgical  anat'>my  of.  f>9t 
internal,  5M4 

at  birth.  5.S4 

peculiariiv  in  the  h-ta^ 
5H4 

surgical  anatomy  iif,  -^S^ 
fascia.  Ili2. 

jMirtion  of  faM'ia  lata.  VVi 
fo^sa,  2ill 

Irmphutir  glamU.  flid 
region,  iiium-Ics  of.  4>'i2 
veins,  common.  i'kS'J 

}>eculiaritic:>  ot',  63S 
external,  tilU 
internal,  tllil 
Hiacus  mus<-le.  4i»j 
llio-costalis  muscle,  AOCt 
Ilio-femoral  ligament,  ^13 
Ilio-hy|K»gastric  nerve,  Ifil 
Ilio-ingiiinal  nerve.  IIll 
Ilio-lumbar  artery,  a21 
ligament,  318 
vein,  632 
Ilio-pectineal  eminence, 
Hio-tibial  band,  4«y7 
Hium,  2ta 
crest  of,  261 
dorsum  nf. 
landmarks  of, 
spines,  261 
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Iliiiii) — 

venter  of,  2fil 
Itiipre^sio  colica,  &Q2 

renal  is,  H9'J 
Inc-ibive  canul.  208 
foramina,  -OK 
f(«}«ia,  Uia 
IiiiUHor  toetli,  till 
Incisiira  intcrtragica,  822 
ccrclK-lli,  TiH) 
Santorini,  H'io 
Incus,  Hl!fl 

ilevelopniont  of,  liJ3 
li;,'anient  of,  8:^0 
siispensiory,  S.'tf) 
Infantile  lierniu, 
Inferior  ilentul  artery,  523 
dental  canal,  1113 
[frontal  sulcus,  67fli  086] 
maxillary  Ume,  107 

landmarks  of,  U12H 
meatUM  of  nose,  1\A 
<Kx;ipital  fossa,  lliil 
profunda  artery.  Ml 
tiirl>iuate<i  Ixmes,  U^S 
articulation.4  of,  LSfi 
development  of,  L23 
ethmoidal  pr«»»-ess  of,  IM 
lachrymal  process  of,  19ft 
maxillary  process  of,  lUfi 
vena  c:iva,  fillii 
Inferior-pfwterior  lol>e  of  cere- 
bellum, nil 
Jnfri<i»stal  muscles.  4'j() 
Infrani.ixillary  nerves  from  fa- 
cial, LM 
InfnM>rl)lt:il  artery,  iiii 
canal,  liil 
foramen,  186 
>;rf»ove,  1 K7 
plexus  of  nerves.  724 
branches  of  facial,  TSfi 
Infra>ipinatU!<  muscle,  4:U 
InfriLspinous  fasi-ia,  4.t:^ 
Infratroclilear  nerve,  222 
Infundibula  of  kidney,  iL4a 
Infundibuliform  fascia,  t)9<> 
Infundilnilum  of  brain,  ttX9 

of  clH•llle:^  aaa 

of  ethmoid,  183  . 
of  heart,  11113 
In^^ramiaa.  pnK'esses  of,  179 
Inguin.il  canal,  ^flfi 
glands,  deep,  »i-t.n 

suiKirficial,  «iL  l»<">t 
hernia,  Qill 

dissection  of,  921 
re;{iftn.  HtUi 
rinion.  6841 
Inlet  of  |>elviH,  2ii8 
Innominate  artery,  all8 
peculiarities  of,  frflS 
mirgical  anatoinv  of,  509 
bone,  2lifl 

articulations  of.  'Ti" 
attachment  of  mus<:les  to, 
201 

development  of,  "^t^fl 
veins. 
(Kv-uliarities  of^  626 
Inorganic  constituents  of  Inme, 
hi 

Inspiration,  muscles  of,  i21 

{Insula.  ''i77 1 
ntentrticular  tiliro-cartilage.  52 


Interarticular  tibro-cartiIag«— 
of  Hcapulo-clavicular  joint, 

323 
of  iaw,  311 
of  Icnee,  .'V>0 

of  radio-nlnar  joint,  223 
of   sleruo-clavicular  joint, 
323 

ligament  of  ribs,  314 
Inteifarotid  ganglion,  790 
Interc^ellular  suUitance  of  carti- 
lage. 51 
Inlercbondral  ligaments,  •'^17 
Interclavicular  ligament.  323 
Intercoluninar  fawia,  414.  9t):{ 
Interc«»ndyloid  notch,  214 
Intercostal  arteries,  iiZl 
anterior,  oU 
su|>erior,  552 

fasciie,  420 

lymphaticM,  650 

lymphatic  glands,  649 

muscles,  42U 

nerves,  7^1] 

spaces,  220 

veins,  superior,  622 
Intercusto-hnmeral  nerves,  758. 
166 

Interglobular  s|»aces,  845 
Interlobular  arteries  of  kidnev, 
9:.0 

biliary  plexus,  894 
Intermaxillary  suture,  213 
Intermembranous  ossification,  03 
Internal  alMlominal  ring,  99fi 
annular  ligament,  48S 
capsule.  f^9.'t 
cstrotid  artery,  528 
cutaneous  nerve,  75tf 
inguinal  hernia,  227 
mammary  artery,  'jIA 
maxillary  artery,  511 

branches  of,  522 
mammary  vein,  6211 
oblique  muscle,  414 
otx-ipital  crest,  163 
pterygoid  plate,  179 
sphincter,  101 1 
Internasal  suture,  213 
Interossei    muscles,   dorsal  of 
hand,  4ri<'i 
of  foot.  4M 
palmar.  457 
plantar,  49.*^ 
Interosseous  arterv  of  forearm, 
501 
of  foot.  QM 
fibro-c-.irtilnges,  ^98 
membrane  <»f  forearm, 

of  leg,  LLili 
nerve,  anterior,  7.^9 

j»<Kiteri<»r.  7H4 
veins  of  forearm, 
Interpeduncular  spai'e  of  brain, 
riS9 

InterspinalcM  muscles,  410 
Interspinous  ligaments,  3M 
Intertransversab's  mus4'les,  410 
Intertransverse  ligaments,  •'^04 
Intertubular  stroma  of  kidnev, 
ii51 

I  Intervertebral  notches,  14.*^ 

foramen.  ItiO 

Rul»st:ui<-»'.  ■'■(>:'. 
I  Intestine,  development  of,  1.30 


Intestine — 

[growth  of.  8811 
large,  ooatit  of,  H8fi 

landmarks  of.  1045 
lymphatics  of,  649 
small,  iili 
coats  of,  87(i 

landmarks  of,  1046 
Intracartilaginous  osHi6cation,  5Q 
Intralobular  veins,  &il 
Inlraparietal  tissure.  lilli 
[sulcus.  676.  C86  | 
Intubation  of  the  larynx,  931] 
ntumesrentia  gangliformis,  7.'?3 
nvoluntary  muscle,  fiZ 

ris,  am 

rregular  bones,  142 
Bchiatic  lymphatic  glands.  645 
schio-re<'tal  fascia,  lO'-^i 
fossa,  mil 

position  of  vessels  and  nerves 

in.  mi2 
region,  surgicul  anatomy  of, 

mil 

Ischium.  263 

Inxly  of,  263 

ramus  of,  2f)4 

spine  of,  2u3 

tuberosity  of,  2fi4 
Island  of  Keil,  6ZI 
Isthmus  of  the  lances,  851 

of  thyroid  ghmd,  li4U 
Iter  ad  infinnlibultun.  702 

a  tertio  ad  tpinrtum  ventricu- 
Inm.  im 

chorda-  iHnslerius,  821* 
Ivory  of  tooth.  Mi 

J. 

Jacob's  membrane,  81. *! 
Jaoobson's  nerve,  738,  831 

canal  for.  Hi. 
Jaw,  lower,  \3lL 

articulations  of,  202 

attachment  of  muscles  to,  202 

changes  produced  in,  by 
200 

coixlylc  .if.  'J(M> 

(IcW'liijitiii'ut  (tf,  200 

iisJ:;irii(.-nls  (il.  aJLl 

oliliqiji-  liiu'  itl",  199 

ptcrviioid         of,  200 

rrirni  of",  Lllii 

.■<iL'niMi(l  mill  b  of,  2QQ 

symphysis  of,  122 

upper.    See  MaiiUary  Bone, 
Jejunum,  876 
Joint.    See  Artiexdiitum*. 
Jugular  fonmcn,  20Z 

fossa.  175 

ganglion.  7.37 

pr«H-css.  liiJ 

surface.  124. 

vein,  anterior.  615 
external,  tll5 
internal.  <il6 

sinus  i>r  gulf  of,  616 
posterior,  e.^ternal,  615 

K. 

Kerato-glossus  muscle,  320 
Kerkring,  valves  of,  877 
Kidnev,  ILLl 
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Kidney — 

calioe*  of,  945 

cortical  stibsiance  «)f.  946 

ilevelopmeiit  <»f,  lilli 

diK-U  of, 

hilum  of.  Ml 

infunilil>i)la  of,  94o 

landinark.s  of,  1  <>4/> 

lynii>liati(>»«  of,  (>4S.  \.)'^\ 

Mnlpi^hiiii)  biNliii^  of,  94fl 

iiiaiiiinilhi'  of,  iiili 

nieilulliiry  siilMtunc«.  940 

nerves*  of,  ilZil 

papilla*  of, 

[>elvi»  of,  94o 

pyniiiiids  «if  Kerrein.  lliS 

renal  artery,  949 

sinus  of,  94o 

[sur;:ery  <»f,  9  t")] 

tiiliiili  nrinileri,  94<> 

veiiiH  of,  «n>4,  '■*•')  I 

weight  and  diniensioru,  945 
[Knee,  anirle  at,  '24'J] 
Knee-joint.  ■'t4)i 

landmarks  of,  IMl 
Knuckles,  landmarks  of, 
Kraiise's  mendiranc,  liii 

end-bull>s  of.  2j 
Kuline.  Ins  views  on  the  termi- 
nal ion^  «tf  motor  nerves, 
II 

Kiirjfliner,  on  structure  of  heart's 
vaivc*.,  Ulii 

L. 

T^liiu  cerebri,  lilll 
pudendi  nnijor:i,  97 <» 
minora,  97»i 
lympltatii's  of,  <i48 
Labial  arterv.  "il  S 
^•lands,  Sliij 
veins,  sujH'ri<ir,  1114 
inferior.  «»1  t 
Labium  tympanicutn.  H:^.''i 

vestibulare.  .s: u"> 
Labyrinth.  H^li 
arteries  of.  iiiiS 
libro-se rolls  mendtrane  of, 
Lachrymal  apparatus,  MlU 
arterv,  iiiil 
bone"  mi 

articulations  of,  I 
utlachmetit  of  nniwles  to,  19- 
ilevelopmenl  «)f,  192 
canals.  lilil 
curuucidu,  ^ilil 
cre^t.  IIU 
fossa,  liill 
clan. I.  Silll 
proove,  t  S7 
nerve,  Ilil 
papilla.  SI 9.  H-2t! 
pHH-ess  (»f  inferior  turbiuaUnl 

iMtne.  19ri 
puncta,  ii^ili 
Ka<'.  ><"'* 
tidK^Tcle.  Lhill 

l>acteais.      JVI9,  sia 

Ltu  tiferous  «luets.  9K9 
I^-u'tuia  nnii;na,  Uliii 
Lncuna>  of  lH»ne.  ill 
La<tis  lachryniHlif,  H19 
\  LamlKlu.  «'«">  >  ] 
Landdloid  suture. 


I.,amella.  horizontal,  of  ethmoid,  ' 

m 

perpendicular,  of  ethmoid,  IM 

of  bone,  articular,  •-j9«'t 
J^amellie  of  bone,  bl 
Lamina  cinerca,  lihl 

cribrosa,  474 
of  s<-lerutio,  hiUi 

fusca.  S(H') 

tipiralis  o^sea  of  eix'hiea,  SJi4 

membranacea,  H<tr>.  note 
«uprachor«ii<lea,  809 
of  cornea,  elattlie,  H0<» 
of  the  vertebn*'.  143 
cerebellum,  LLi 
Lamina'  dorsales.  1113 
Laminated  tul>ercle  of  cerebel- 
lum, im 

Lan<-isi.  nerves  of,  >'i9'.> 
Landmarks.  me<ii(*al  ami  Kiirgi- 
eal, 

abdomen,  H>4I 

bony  prominenect*  of,  1943 

Wncs  of,  mil 

manipnlati<m  uf,  1044 

rings  of,  1>>43 

vis<vra  of,  1044 
ankle.  1 0.'>3 

anterior  tibial  artery,  1 054 
anterior  fonlanelle,  1 0"ti 
antrum,  Uliil 
anus,  1047 

aorta,  division  of,  1042 
arm,  liioti 

cutaneous  veins  of,  1 058 
axilla,  1057 
axillary  artery,  1 058 
Inu-k,  lO.T 

furrows  of.  1037 
bladder.  Mlli 
brachial  artery,  1  < >-58 
brain,  levels  of,  1(>'J7 
bursa,  itir|Ktl,  lUlill 

di^'ital.  HH;tj 

of  elbow.  1059 

of  foot.  ll>53 

of  patella,  lt>5'J 
buttocks.  lo-'O 
carpus,  LUliU 

catheter,  introduction  of,  1048 
chest,  H':'.4 

in  the  female.  Hl34 
clavicle.  liiali 

U'low. 
colotomy,  104(i 

condyles  of  humerus.  lt)5'.)  j 
(tiraeo-acromial  li^'ament.  1 057  | 
cricoid  ciirtilajie,  lUlill 
crunil  arch.  liliU 
cutaneous  veins  of  arm,  1 058 
dia|>hra;fm.  ItH  1 
<liKital  arteries,  lillil 
furrows.  10>>1 
joints,  im"'-' 
dorsal  arterv  of  f»s)t,  105ri 

ear,  1 1)-'7 " 
elU.w.  1i>5>^ 

cutaiKHtus  v<>ins  of,  H>5x 
epi;.'astric  artery,  104 1 
eyelids  Hl'!,^ 
eyes.  l(>-^'< 
fiuv.  Hi  'T 

facial  artery.  1(WS  i 
features.  lo:tl  I 
femoral  artery.  I 


femoral  arterv,  ronipr«a»toCi  i< 

105(1 

ring,  mia 

fibula,  11153 
fingers,  lf>fi'3 
I'uut,  H>55 

arteries  of,  105tf 

bonet)  of,  1(KV> 

bunui  of,  10.56 

joints  fif  1055 
foramina  for  fiflli  nerve,  10^ 
forearm.  1059 
gall-bladder,  IMh 
gluteal  artery,  1051 
groin,  Hi4t* 
hand,  llliil 
head,  lll2!l 
heart,  1035 

apex  of.  lO-W 

aiitMudlalion  of.  10:16 

outlines  of.  1 035 

valves  of,  1036 
Hunter's  c:inal.  1  f >5(^ 
hyoid  lM:>nc,  1  (^'-'l 
ilium,  prominencui  uf.  I04S 
inguinal  canal.  1014 

glands.  HUM 
interdigital  folds,  UtdJ 
internal     maminarv  nnerr, 
10.35 

inleros-seous  arterio*  of  arm. 

of  hand,  10r.-> 
intestines,  larxe.  libL^ 

Mnall.  IlMli 
kidney,  UUa 
knee,  10-'>1 

b»my  j>rontinen<"es  of,  1051 

synovial  membrane  ot.  1  \<^± 
knuckles,  KXitj 
lachrvmul  sac.  It '-9 
leg,  Ht53 

ligamentum  patelln-,  1 0.52 

linea  allm,  lilLI 

linete  semilunares, 

li|>s,  iim 

liver,  ULU 

lower  jaw.  1 0'.!8 

lung.  ia36 

apex  (»f,  1()3.'. 

outlines  of.  1036 
nialle<ili.  10.5:1 
mastoid  procw«.  lO'^rt 
metli.'tstiiMim.  anterior,  li"*^ 
metacar]>iil  joint.s  lt>Al 
middle  meningeal  artenk-.  \Sl2L 
mouth.  l<>-«> 
nares,  Ui31 

n:usal  cavitiw*  and  duii.  1 
neck,  1(131 

veins  of.  111112 
K^laton's  line.  1049 
nofie.  10->9 

«iceipital  protuU-ranof,  10^ 
olecranon,  H>5s 
[on  the  skull.  6^4] 
palm  of  huii<l,  ilMii 
palmar  arches.  l'w;i 
palpation  by  rectum,  llW?- 
pancreax,  1^.5 
parotid  duct.  10'28 
pHtelhi,  l(t5l 
patellar  bursm  It  1.5? 
perineum,  104G 


IXDEX. 


l>andiuarks —  | 
|K.>i'iiieuiii,  bonv  framework  of,  i 
104li 

raph«s  of,  HMG 
iw>ritc>neuiu,  1 04'2 
peroneal  nerve,  ill^ 
phri'iiif  nerve.  1 0")^^ 
pit  of  tlie  stomach,  i<>41 
plunt:ir  arter.e;*,  liJati 

fivscia.  Id  ill 
pleiim,  redertions  «>f.  lOii? 
|x>niiiiii  Ailatiii.  liilili 
)H>pliieal  arterv.  Ui[ii 

1)11  rsa.  lU-Vi  * 

tentlons,  I  <'•'»•- 

IK>Morior  liliial  arlery,  1  ().'>."> 
'oiipart'ii  li;;aii)LMit.  I 
priistat«-  tjland.  10 17  I 
piilii's,  Ininy  pmminenoes,  1 04.*^  [ 
pmlii-  artery,  1  ( I 
pullev  for  )iii|>eri(ir  ublicpie, 
Ill'JS 

ptil.M'  at  wrint,  HXiO  I 
puuL-ta  lai'liryinalia. 
pyl«)riia,  l(t4'i 

nulial  artery,  10^)  | 
ratliu-s,  1 

raphe  of  perineum.  104>i 
ret^tiim.  lilLZ  ^ 

fjalpation  hy,  | 
ril)s,  rule^  for  c-nnntiiig,  1 
saphena  vein**,  H>'»-i 
eaplienoiis  i)|H>nin!|r,  1048 
9jirturi<»us.  10-">0 
ticalp,  lO'-irt 

artcrie?*  »»f,  lO'jfi 

deusitv  of.  liiili 
waiiula.'imU 
Bcsumnid  (Mjoes,  lori'.? 
seventh  nerve,  lO'iS 
ahoulder,  LUal 
sinnsi-^,  rerehral,  1 0'27 

frontal,  lillili 
sktill-itiip,  1 0-'ft 

thicknetis  uf,  11121 
spermatic  conl.  1044 
spinal  nerves,  KKtH 
spine,  movements  uf,  UiSSL 

of  ilium,  104:^ 

of  piibes,  llLLi 
spines  of  verteline,  IO.H.H 
iipleen,  104.^ 

Bterno-olavicular  joint,  IKIIH 
Bterno-maHtoid  muscle,  Ulllli 
ftternum,  1 0-H4 
stomat-h,  104.^ 
subclavian  artery,  lOiH 
»uh(*uiaiieouH  veinu  of  hand, 

ior>2 

of  neck,  11132 
BOpnu'lavivnilar  foawi,  1 0.'>:t 
BUpraciindyloid  pnxx**!*es,  1 0.">S 
labatlC-re  anatomiqiie,  1  < w'»0 
teeth,  lono 
t«mporal  artery,  1 0'->M 
ten^lo  AchillLs,  iOrii 
tendons  of  ankle,  10.'>4 

of  wrist,  lOfiO 
thigh,  IM& 

bend  of,  IMS 
throat,  hm 
thiiinh,  1061 
thyroid  cartilage,  11132 
tibia,  UHil  j 

totuou,  urn  1 


I>aiidmarks — 
inu-hea,  IOH'2 

division  of,  1 0-'^" 
trian^tilar  liuamcnt,  1047 
trigonum  vesicie.  1047 
trochanlers.  KMlt 
tiilicrotiitit:-^  of  arm,  1 0"»7 
ulna.  Uiili 
ulnar  artery,  ItHll 
nmbiliciis,  lo4l 
urethra,  I<i47 

in  cliilil.  1"4S 
v:u;ina,  exauiiiialioiL»  of,  lildii 
vertelinr,  spines  of.  10.^7 

taltular  plan  of,  iQ-to 
viscera,  alxlomiiial,  1044 
wrist,  lO'.o 
zygonta,  lo  ''^ 
Large  intestine,  Siil 

areolar  ct>at, 

C!«rum,  S.S'> 

colon,  aHIi 

ili(>-cu-<'ul  valve,  HH'2 

mucous  coat,  M7 

muw-ular  coat,  SS7 

rectum,  HSti 

aerous  <i>al  (»f,  ■SS7 
LaryngcJil  artery,  inferior,  .ViO 

8U|>erior.  ">  1  "> 
nerve,  external,  1411 

internal,  740 

recurrent,  740 

snijicrior.  74o 

from  8yin{Hilhetic,  "XQ 
potjch,  liil 
veins,  1122 
Lary  n<;o- 1  rachei  >tomy ,  ft.^) 
I..arvngotomv.  0:t0 
Larynx,  ILLii 

actions  of  nnm-les  of, 
arteries  of,  iLil 
rartilag*-?*  of, 
cavity  of.  Ii2a 
glands  <tf.  0-7 
glottis,  l>2-> 
interior  ttf,  1122 
iutiihation  of,  9.11  J 
igamenlH  of,  U'2'1 
ymphatics  ot', 
mucous  tncmbrane  of.  9*27 
muMi'lcft  of.  '*"4 
nerves  of,  0'j7 
rima  glt>lti<liH,  9'^'^ 
HUjH'rior  a|ierture  of.  022 
veuis  of,  027 
ventricle  of,  Q21 
viKal  chonis  of,  false,  Q2S 
true,  1121 
Lateral  ginglymus.  ■'V>0 
li^^ameiil.H  of  liver.  XOO 
niaHstn  of  ethmoid.  h£l 
region  of  Hknll.  2LI 
sinus  of  brain,  ti-0 
tract   of   me<lulla  oblongata, 

('.(It;  liiiu 

Latenilis  na.'ii  artery.  H 
LatiM>imii.s  dorsi  musi-le.  401 
Lee,  Dr.,  researches  on  sympa- 
thetic nerve.  707.  lutU- 
Ley,  arteries  of,  liULl 

Itones  of,  27  ti 

faiM'ia  ol',  470 

deep  transverse,  4S4 

ligament/!  of;  :{4'> 

lymphatics  of, 


Leg— 

miuieles  of,  479 
back  of. 
front  of.  Ml 
nerves  of.  7.S'j 
veins  of,  tVMt 
'  l^ens.  &11 

I  changes  produivd  in.  bv  age, 
i  iiLi 

I     develupiuent  of,  L22 

I     sus|K'n!>ory  ligament  of,  SIS 

I  Lenticular  ganglion,  72:{ 

I^esM-r  lachrymal  Ijone,  Llll 
I    omentum,  hlil 
seiatic  nerve,  770 
wingM  of  sphenoid.  122 
,  l>evator  anguli  oris,  :{7."» 
I        .scjipuLe,  4<):'. 

ani.  1017 
I     glandube  thyroitla",  04o 

labii  inferioris,  '.i'ti 
1        ftuperioris  aln-ipie  nasi,  374 
^        superioris,  Hl'i 
menti.  •'{7«i 
palati,  2111 
pal[>ebnp,  ISII 
prustatie,  1£LL8 
l/cvatorcs  cosiarum.  122 
Lieberkulin,  crypts  of.  S73 
1  Ligament,  structure  of,  20ti 

acromio-clavicular.  sujx^rior, 
'  il21 
inferior, 
alar  of  knee.  3sil 
of  ankle,  anterior, 

lateral,  -V*'' 
annular  of  riidiiis, 
of  wrist,  anterior,  2^ 

posterior, 
of  ankle,  H.'>4 
external,  JliO 
internal,  H.V» 
of  Hta(»es.  8111 
anterior,  of  knee,  347 
arcuate,  122 
arvtenf>-«;piglottic,  222 
a«tragalo-««iphoid,  :{*iO 
atlo-axoid,  anterior, 

jxwterior,  2I1I 
of  blad«ler,  false.  Hal 

tnje,  illu. 
bnxul,  of  liver,  liill 
calca'ieo-ai<tntgaloid,  external, 

intenwsefius.  SoS 
posterior.  •t-">K 
caK'aneo-culxiid,  internal,  "-iQ 
long,  •'>")0 
short.  :<'>0 
superior,  -'t^'iO 
calraneo-scaphfiid,  inferior, 
:v.o 
suiicrit^r.  2a£l 
ca(>sular.  See  Iiulitidiud  JoinU. 
car|Hi-metacariml,  dors;d.  Ii2D 
inlerosseotis,  [Liil 
palmar,  .TtO 
of  carpus,  mti 
central,  of  s|iinal  eoni,  iial 
check,  '^10 

chondro-sternal,  anterior,  315 

po«tcri«>r,  31ii 
ciliary  of  eye.  iii2 
common    vertebral,  anterior, 
3fl2 


1082 

Lig:tmcnt — 

coiniiiun  %-ertfbrul,  posterior, 

'Mi 
conoid,  ^^4 
(*ora<-<>-acroiiiiul, 
corn(>o-clavic(il}ir,  :{-4 
wjraco-humeral.  'V27 
coniroid,  '.\',*A 
oironary  of  liver,  S9() 
ciKito-c'hivicular,  Ii22 

cofeKi-vertehral,  or  stellate,  !tl3 
rotyloid,  'M-'t 
criro-urytenoiil,  9'1'2 
rrit-o-tliyroid,  . 
crucial,  of  knee,  ■'^49 
criicirorrn,  'Ul8  ' 
<lt-ltoid,  :<•'>-'' 

dorbal.    See  Iitdir  'nhial  Joint*. 

of  eiiHJw,  aau 

anterior,  'XM) 

externiil  Intend, 

internal  liiteral,  .'l-'iU 

posterior, 
fHloiturin  of  liver,  8S9 
femoral  (  Mey'si,  100? 
^astro- phrenic,  I 
Gijidf  mat's.  iUl.  904.  1004 
glenoid, 

gl(i.sho-epi|;lottidean.  921 

of  hip.  :^4'i 

hyo-epifilottic.  222 

ilio-femornt,  'SXZ 

ilio-linnbar, 

of  incns,  KliQ 

interarticular  of  ribs,  314 

interdavicidar,  3211 

interchondnd,  317 

inter*  wseous.    See  Individual 

Joints. 
intcn<))inoUi<,  2111 
intertransverse,  304 
interverti'bnd,  303 
of  jaw.  31J 
of  knee.  34T 
of  hirynx,  Si21 

latenii    See  Imlindunl  JoinU, 
longitudinal  of  liver,  889 
Inni;  plantar,  3aii 
hnnlKt-iliac,  31 H  ! 
luniiko-sacral.  318  j 
of  inallens,  Ml  [ 
tnetac-ar(K>-phalan^al,  340 
nietai-arpal,  iUil  j 
njclatanvil,  lltii 
nietatar^o-phalangefll,  3111 
nni(-i>>^i)tn  of  knee,  3al 
nurhic,  4(^1 
oblique,  333 
obturator,  4T.'> 

o<-cipitf>-atloi(l,  anterior,  SiMi  i 
l:iteral.  3m  ] 
posterior,  30f> 

oo<  ipito-ax<ii<l.  30Q 

otlontoid,  lilil 

orbicular,  3:^.3 

of  ossicuhi,  S'.IO 

of  ovary. 

pal|>i'bnil  or  tarsal,  82Q 
of  patella,  iHI 
of  pelvic,  aiil 

of  the  plialan^^  hand,  Ml 

foot,  afil 
of  the  pinna,  H'.j.3 
plantar.  3".'.» 


INDKX. 

Li^anient — 

jMisterior  of  knee,  or  posticum 

W'inslowii.  -'^47 
Poupart's.  412,  994,  1004 
ptervjj;i>-iMaxillary.  378 
pubic^  anterif)r,  1121 

pO!»t€>rior,  32J 

superior,  321 
pul>o-prostatic,  2S2 
radio-car{>al,  '.iM 
radic»-ulnar  joint,  itiferior, 
middle,  ^i33 
Hni»erior,  3.33 
recto-uterine,  9S1 
rhomlN)id,  323 
round,  of  uteniH,  9.SS 

of  liver,  sfiii 

of  radius  and  ulna,  222 

of  hip.  34 'i 
sacro-coccygeal,  anterior,  321 

{Musterior,  221 
«acn»-iliac,  anterior,  319 

oblique,  32a 

poRterior,  319 
sBcro-scialic,  greater.  320 

lesser,  32U 
sacro- vertebral.  318 
of  M^pula,  22ti 
8capulo-cIavicular,  221 
of  Hhoulder,  22ti 
stellate,  212 

stenio-davictilar,  anterior,  222  i 

jKiHtcrior,  222 
of  Btcnuuu.  314  I 
Btylo-maxillary,  211  j 
subpubic,  221  j 
supraspinous,  304 
«ii8{>cnsorv  of  incu«,  8.30 

of  lens,'  aifi 

of  liver,  333 

of  malleus,  830 

of  ntamma.  4 '27 

of  |H>nis,  liiiJ 

of  t.pleen,  >m 
sutural,  21115 
tarsal  of  eyeli<ls,  SgQ 
tarao-metatarsal,  'W) 
of  tarsus.  3i!iii 
teres  of  hip.  344 
thyro-.irytcnoid.  inferior,  994 

HuiH-rior,  l!2i 
of  thumb,  33S 

tibio-tarx»l.  30 4  j 
thvro  epiglottic,  Q22  I 
ihyro-byoid,  1122 
tibio-tibula.  :{•"><> 
tnmsvcrHc  of  atliL«»,  307 

of  hip,  212  ! 

of  knee.  312 

of  sc:inii!:i  :V2(\ 
tra|>e7-«>id,  3'J  1 
triani^olar  of  urethra.  994 
of  tympanic  lNine!t,  K30 
of  uterus,  9Sl 
of  vertebne,  30'* 
vc?*ii''>-uleriiie.  9Sl 
of  Winslow,  317 
of  wrist,  anterior,  23fi  | 

lateral  external,  22fi 

lateral  intern;il,  33fi 

m>riteri<>r,  lloij 
of  Zinn,  312 
^.igameiita  alaria,  3il 
subllava.  211^ 

suspensoria  of  manuna.  427 


Ligamentum    arcuatiixn  exter- 
num, 422 
internum,  4'.!3 
denticulatum.  ♦WU 
latum  pulmonis,  222 
mucosiim,  •i-'^l 
nuchas  llil 
patella?,  347 
pectinatum  iridis,  S!  1 
pohtimm  Winslowii,  347 
s(>irale,  830 
tereii,  341 
Ligature  of  arteries.  e»rt 
Artery. 

Limbus  lamina'  spiraiiK  SS5 

luteus.  81.'t 
[Line,  NtMaton".«,  2721 

landmarks  of,  1«>49 
Linea  alba,  418 

landmarks  of,  1042 
as|K'ra,  212 
ilio-pectinea,  21i4 
quadrat!,  '-^7:^ 
splendens.  <'>.\4 
Lineip  »emilunnres,  419 
landmarks  of.  1041 
traiMvenue  of  alxlomen.  41^ 

landmarks  of.  1042 
iransversje  of  lourth  rentriile, 
LL2 

Lingual  artery.  '>  I S 

surgical  anatomy  of.  M>» 

Iwne.  2ia 

ganglion.  790 

nerve.  ~''9 

veins,  6I(> 
Lingualis  nuiscle.  3211 
Linguetta  laniin<i-a.  7(13 
l  ingulaof  sphenoid.  177 
Li|ts.  329 

arteries  of,  517.  H 
Li<|Uor  Cotunnii,  8.37 

Scarpa",  SH8 

Kingiiinis,  3d 

scminis.  974 
Litholf»my.  parts  conocmeii  in 
operation  of.  lO'Jl) 
avoided  in  «^>|»eratioi^.  1021 
dividetl,  Um 
L'Hir6,  glands  of,  MU 
Liver.  8!<9 

changes  of  pot^ition  in. 

development  of.  !.3'j 

distribution  of  vi>N«eU  to  in 
fietus.  9 1  »•> 

ducts  of.  89t'» 

fibrous  coat  of.  1*02 

fissures  of.  aiil 

(fl«mting,  889  ] 

hepatic  artcrv.  o74.  894 
cells.  893 
duct.  SM 
veins,  0.3 1.  894 

landmark*-  of,  1044 

ligaments  of.  Sill 

coronary,  890 

lateral,  "jilill 

longitudinal.  889 

rouufl.  891 

lok-s  of.  iilil 

lobnics  of.  322 

lymphatics  of,  rt4H 

nerx  t^  ftf  79'i 

IK>rtal  vein,  S94 

situation,  sin',  and  wpight^ 
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Liver —  | 

Htriictiire  nf,  802  | 
siirfaceH  and  burdei's,  8^ 

vtsfwU  nf,  K94 

[  waiidcrinj,'.  H89J 
L<jbe,  central,  677 

ciincnte,  tiiili 

frontal,  (>7<? 

marginal,  67 1> 

ot-ci|iital,  677 

orbital.  67(> 

parietAl.  676 

t|ua4inite,  t'»MO 

tenjporo-sphenoidal,  677,  679 

nnoinat^?,  t>Si) 
L«>Ik«  of  cerebrum,  6Ili 

of  <'crel)ellnni,  708 

of  kidnev, 

of  liver,  kll 

of  lun^,  ^>:{-"> 

of  prostate.  fl63 

of  tejiti»,  mil 

of  thvn.id,  232 

of  tiiyinuH,  211 
Lobule  of  the  ear,  &23 

[paratviitral.  680] 
Lobules  of  liver.  S<).S 

of  kidney,  Qiu 

of  liin^,  '.t^Ui 
LobuIetti>»  of  lung,  ^21 
I^tliuli  tesicM,  07 o 
Lobulu«  centralis  of  cerebelluro, 
7(>H 
.Spigelii.  aili 
L<)bu»  cuudutU8,  ^iSli 

quadratn.M,  H92 
LoetiH  aiTuleiis,  713 

niger,  *'»!><> 

jwrforatus  antirun,  6fi& 
])ostiiMis.  CiS'.l 
L'mg  l»ontw.  i  n 

Kaphenoii!*  nerve,  774 
LongiH.siniu»  dor»i  muscle,  40rt 
Longitudinal  ti.<Murc,  of  brain, 
672.  liiil 
of  liver.  iiOl  ' 
ligament  of  liver,  SMS 
sinus  of  brain.  sujHjrior,  619 
inferior.  >!•■>( ) 
Lungus  colli  miiHcle,  39S 
L<K)petl  tubesi  of  llenle.  947 
Lower  extremitv,  arteries  of,  593.  '> 
ri9t 
bones  of,  '-'•">9 
fuiM-ia  of,  Ml 
lymplintioi  of,  644 
ligan>enl^>  of,  341 
miuclet*  of,  461 
nerves  of,  770 
veins  of.  611(1 
Lower,  tulwrde  of,  90H 
Luuiliar  arteries,  Ml 
f:iscia,  llii 
ganulin,  79i> 
glantls,  646 
nerves,  767 
plexuii  of  nerves,  7Rft 
region,  HliU 
vein,  a»<-endinp,  633 
vein»,  it.K'A 
vertebni',  li3 

developnient  of,  152 
LumU)  iliac  ligament,  -HI  >t 
Lumbo-surnd  ligament,  31^1 

nerve.  7'iS  ' 


Lumbrirnlrs  museleft,  hand,  il 

foot.  ilLl 
Lungs,  Sly 

air-i<clls  of,  937 

air-saes,  939 

apex  of,  landmarke*  of,  1 033 

bronchial  arteries,  939 
veins,  939 

capillaries  of,  937 

developnient,  132 

in  fu'tos,  liiii 

landmarks  of,  103fi 

lobes  and  tLssnrcs  of.  *yXFt 

lobules  of,  236 

lobulettus,  932 

lympliatiiw  of,  650,  232 

nerves  <\i,  232 

pulmonary  artery.  932 
veins,  937 

r(K>t  <»f,  '-^'^ti 

structure  of,  936 

weight,  color,  etc.,  336 
Ltmulie  of  nails.  2j< 
Liischka's  eland,  t"iH2 
Lymph,  32 

Lymphatic  duct,  right,  tiill 
Lymphatic  glands,  general  nnnt- 
omy  of,  al 
descriptive  anatomy,  anterior 
mediastinal,  fi-M) 

auricular  |>oMierior,  6-ltl 

axillarv,  643 

brachial.  tii3 

bronchial,  650 

buccal,  611 

cervical,  deep,  642 
8uper6cial,  642 

in  front  of  elb«»w,  643 

gluteal.  645 
of  hea<l,  641} 
iliac,  external,  646 

internal,  646 
inguinal.  <leep.  6iij 

8Uiier6cial,  644 
intercrHtal,  <i49 
internal  mammary,  650 
ischiatic,  ti45 
of  large  intestine,  649 
of  lower  extremitv,  644 
lumbar.  6M 
of  neck,  1142 
occipital,  t>4Q 
|>arotid,  (>40 
of  |K>lvis.  (i46 
popliteal,  ti45 
radial,  (i43j  <i44 
fuuTal,  64t> 

of  small  intestines,  649 
of  spleen,  t>49 
of  stoniach,  t'»49 
submaxillary,  640 
of  thorax,  <i-'»0 
tibial  anterior,  645 
ulnar,  643,  ii44 
of  upper  extremity.  643 
zygomatic,  (>4(> 
Lvmphatics,  general  anatorov  of, 
'  M 
origin  of,  iJj} 
plexus  of,  8li 

HulxJivision  into  deep  and  mi- 

|H>r6ciiii,  *i3S 
valves  o('.  iiii 
vessels, 

where  louml.  il 


Lymphatics — 
I       tlescriptive  anatomy: 

alidomen,  64!i 
I    arm,  643 
!     bladder,  64S 
j     bone,  M 
I     broad  ligaments,  64 
\     canliac,  «i50 
cerebral,  641 

cervicsil,  8U|)eriicial  and  deep, 

ILLI 
chest.  65U 
of  <'litori«,  64 H 
of  cranium,  641 
diaphragm.  ti5<1 
face,  su|>erlicial,  641 

fleep,  till 
Fallopian  tubes,  648 
gluteal  region.  646 
head,  sujMjrficial,  640 
heart,  (liiil 
intenwtjil,  649 
internal  mammary,  6oQ 
inteittines,  649 
kid  lie  vs,  t}48 
labia.'MS 
lacteals,  649 
large  intestine,  649 
I     leg,  644 
liver,  648 

lower  extremity,  644 
lung,  i'»50 

lym^diatic  duct,  640 
meningeal,  ii41 
mouth,  641 
neck,  <>42 
nose,  641 
nymphup,  S4B 
<£S4>phagus,  6il 
ovaries,  648 
|>ancreas,  649 
|>elvis,  64fi 
penis,  647 
perineum,  647 
pharynx,  642 
pia  mater,  641 
pnistate,  643 
rectinn,  64H 
scnituni,  647 
small  intestine,  649 
spleen,  649 
stomach.  649 
testicle.  64M 
thoracic  duct,  632 
thorax,  642 
thymic,  lial 
thyroid,  6il 
npiier  extremity,  643 
(Jeep,  <i44 
su|)erll<-ial.  644 
uterus.  64S 
va<.'iiia.  t>4.'< 
Lymphoid  (ronnc<'tive  tissue,  4S 

of  toni<iie,  am 

of  tonsil,  857 
Lyra  of  fornix,  699 

Macula  cribrosa,  8Hg 
(;erminativa,  29 
hite:i,  iilii 
Mav^num  of  carpus,  254. 
Maiendic.  foramen  of,  653 
;!alar  bone,  12:i 
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Malar  l>one — 

articulations  of,  1i>:t 
attacliiiioiit  of  niiiML-les 

m 

development  of,  1 '.*■'< 
frontal  proi-ess  of,  Uf2 
maxillary  |mN-ei>s  of, 
orbi;al  itrori"*)*  of,  1  ft  J 
zyuoniatic  procvss  of,  lii3 
canalH,  Htit 

nerves,  from  facial,  lil^ 
proce»«  of  .superior  nmxillarv, 

lili 

Male  urethra,  2Ml 

Malleolar  arteries  external  and 
internal,  <»«>.'> 

Malleolus,  external,  2S2 
internal,  '-^S! 

Malleus. 
development  of,  Lili 
suspensory  liiramenl  of,  ■'^."0 

Matpighi,  pyraniidM  of,  H  I'l 

Malpi^hian   iMxiie^  of  kidnev, 

tufli<.  aifi 
ca{)sules. 

corpnwles  of  spleen,  902 
Mamma,  areola  of, 

loliules  of,  lliili 

nerves  of,  2iill 

nipple  or  maniniilla  of,  088 

vessels  of,  lis'.) 
Maniui.-e,  development  of,  l*?-*^ 
Mammary  artery,  internal,  ail 

glands,' Q^iii 

iyniplialic  (glands,  <>.'iQ 

veins,  internal, 
Manitnilla  of  lireast,  988 

of  kidney, 
Manuhriuni  of  internum,  222 

of  malleus,  S'lU 
Marginal  lol»e,  079 
Marrow  of  bone,  iii 
Marshall,  vesiipial  f<dd  of,  62fi 
M;i8seter  musc-le, 
Msis-Miteric  arteries,  .">'2I 

nerve, 

veinif,  llLl 

IMa.stication,  nni^cles  of,  :^Go] 
lasto-occipital  suture,  •3():T 
Ma-slo-parictal  suture,  '-!oit 
[Mastoid  <'ell«.  172.  827 1 
o|>enin^.s  of,  Sill 
[di.Hcasc,  172,  827] 
foramen,  171 

)M>rtion  of  tcm[>oral  bone,  121 
pri>re?vs.  171 
vein,  ti2ll 
Matrix  of  nail,  112 
Maxillary  arch,  fo'tal.  111 
.artery,  internal,  '»'^ I 
U)ne,  inferior,  Llil 

sui>erior.  Isti 
developmeiil  of,  100 
nerve,  inferior.  727 

8uj»crior,  72:{ 
prtH-ess  of  inferior  turbinatetl, 
12fi 

malar  Inme,  lUi 
sinus.  1 S7 
tuberosity,  1 S7 
vein,  internal,  fil4 
Meatus  auditorius  externus,  113 
intemup,  HA 
of  ncKie,  inferior,  218,  804 


Meatus — 

of  iM>8e,  micblle,  218.  804 

HU|»erior,  217.  804 
urinurius,  tnale,  0(i4 
female.  077 
Meatuses  of  the  nose,  217.  8f>4 
Meckel'**  earlila^te,  llH 

ganglion,  72.'i 
Mi-dian  artery  of  forearm,  -tdA 
of  spinal  ('ord,  uiii 
nerve.  7.'i'.« 
vein,  621 
Mediastinal  arteries,  fnun  inter- 
nal mammary,  .^-'i'-^ 
posterior,  fronj  a»)rta,  r»71 
lymphatic  glands,  i »•"><> 
N[edi:u»tiiium,  anterior,  0o4 
middle,  i'-t I 

latidmarks  of,  1087 
po*iterior.  illlA 
suj)ei  ior,  '.).'{4 
testis,  aZD 
Medulla  oblongjvta.  fifi-"> 

anterior  pyramids  of,  G66 
ba<-k  of,  liiil 
fifesurei*  of,  (iGO 
lateral  tract,  i)6G,  r>fi7 
olivary  body,  (><i(»,  t'>ii7 
posterior  pyramids,  <'>fi6 
restiform  bodies,  <>(>(>,  t'>fi8 
septum  of,  'i«'i8 
structure  of,  lii'iT 
spinaliii,  <>">4 
Me«lullary  canal  of  bnne,  62,  LU 
membrane  of  l^mc,  ill 
plates,  liiii 

Hhealh  <)f  nerve-fibres.  111 
sulistance  of  Itrain,  12 
of  kidney,  '->4l'. 
of  suprarenal  cafisule^,  054 
velum,   p«>sierior,  of  cerebel- 
lum, 710 
Medullated  nerve-lil>res,  till 
Meilullo-spinal  veins,  liliil 
MeilKjmian  glands,  S20 
Membrana  basilaris, 
fus<-a,  HOti 
of  (iraafian  vesicle,  086 
limitatis  of  retina,  8i:t 
nictitans,  821 
pupi Maris,  81*2 
sacciform  is,  3211 
tcctoria, 
tympani.  h^U 
secundaria,  834 
Membmne  of  aipiettufi  chamber, 
HI  18 

arachnoid,  spinal,  6  >3 
cerclinil,  i><>:^ 
choroid,  Hihi 
of  ( "orti,  s:^.'> 
cihto-coracoid,  429 
criitHlhyroid,  1122 
of  Des^-cniet.  HUl 
fenestrate*!.  Ill 
hyaloid,  si 7 
Jacob's,  sin 
limiting, 
pituitary,  &iXi 
pupillary.  812 
of  RtMssner,  S^t.j 
Schneideri;ui.  SilH 
thyrf>-hyoid,  'J21 
Membranes  of  spinal  c(»rd,  (i52 
of  brain,  liiil 


Membranous  labyrinth.  8:^7 
portion  of  urethni.  '■>«'■< ' 
semicircular  canals.  K".7 
Meninge:il  artery,  from  jiMvnd- 
ing  pharyngeal, 
anterior,  from  inienial  •ttr- 

tid,  aUli 
lymphatics,  fill 
middle,  from  internal  maxil- 
lary, 'lA'^ 
frotu  iKfijtiial.  '>'-(i 
I     p«isterior,  from  vertebnu,  ■'»4-'^ 
small,  from   internal  msxil- 

lary,  ^ 
veins,  tUti,  tili2 
Meninges.    f*e*'  MtHthmne*. 
I  Meni*i-i,  52 
[Menstrual  orgim,  983] 
Mental  eminence.  -M.'t 
font  men.  I  KS.  213 

i5r 

Me»*en(vphalon,  1 19 
Mesenteric  arlerv,  inferior.  >7'J 


KU|>erior, 
glands.  tUO 

plexus  of  nerves,  inferior.  7'J8 
superior,  79i; 

vein,  inferior,  t>34 
hU|K>rior,  ti::4 
Mesenteries.  8(>7 
■  Mesoblost,  1I!2 
Mesocax'um,  8(iH 
Mcsoc<?phale,  ('»'19 
Me»oc«t!on.  a.s<eniling,  8ft3 

de»».'ending,  8<i.8 

transverse,  .s^O 
I  Mesonephros,  L33 
I  Mesorchium,  \2h. 
Mesorectum,  Si'.Q 
Mes4ivariiuu,  1 
Metacarpal  artery.  ''><"»4 

ariicuiations,  341) 
MctUi'arpo  phalangeal  articula- 
I  tions,  •t4i> 

Metacarpus, 

common  chamctersj  ot,  2iia 

development  of,  '-j-'iO 

I^HX-uliar  bones  of,  'i-^ 
Metaiie[diroK,  1  .'^3 
Mct^ilarsal  articulations,  2dl 

artery,  tJOti 

liones,  291 
Mel;ttars(Hphalangenl  ortioila- 
lions,  itiil 
i  Metatarsus,  2('»1 

development  of.  2114 
Metenceplialon,  J  la 
Middle  clinoid  pr<KV!*o».  ITd 

ear,  or  tympanum,  S26 

fossa  of  skull,  2<K> 

meatiLs,  218.  ilii 
Mid-frontnl  procra*  U'^'taJ;.  Lll 
Milk  teeth,  >Ll3 
Mitnil  valve.  SLL^ 
Mixe<1  iHines.  142 

lateral  cohnnn,  tlaii 
[M'xlel,  use  of  the  living, 
NIikUoIus  of  (xx'hlea,  S3Ii 
Molar  gl.itid«,  11411 

teeth;  Ml 

teeth,  |>cculiHr.  84'J 
M  onro  foramen  of,  <>1>9,  7<V2 
Mons  \'eneri»,  lllli 
.  Monticulus  ivrelielli,  7ti9 
I  Morgagni.  hydatid  of, 
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Moi^i^tii  — 

#myi*  of,  2212 
Morsti!^  diiilMili,  0?^4 
Moti>r  oculi  nerve,  US 
Mnuth,  aiiii 

hiiuimHrhri  of, 

iliucoii-(  iiieriibnine  of,  8.'ffl 

IIKIM.-ICS  of,  olii 

Movement  adiiiitU'd  in  joints,  •^00 
MiK'ila^inoiw  ^'liindti,  2112 
MiRDiii  rdliilar  tiswue,  lb 
Miic-oiiii  irlaiulx  of  tongue,  SM 

ineinhmne,  iiti 
Mulli  T,  duct  of.  liili 

Hi)re.H  of.  aiii 
Miilti<.-u>)«i<Iati  twth,  Jill 
MiihilidiiH  spiitv  muscle.  4(>t> 
Miim  Ic,  geiierd  an.itomy  of,  lii 

of  aiiimul  life,  til 

arniii;.'cmcnl  of  tibrea  of,  lii 

bi(>i*nnifortn, 

hhxHl-ves^cIf*  t)f.  02 

dcrivatifm  of  n:imes,  3^ 

<levcloj>mem  of,  \2A 

foM-iculi  of,  tii 

fibrils  of,  U5 

form  of,  Iki2 

involuntary,  GI 

lyni(>h:uic!>  of,  HI 

meaning  of  the  terms  *'  oriirin  " 
and  "  insertion." 

iikmIc  of  connection  of,  with 
Vione,  cartilage,  skin.  <  tc., 
3lil 

nerves  of.  67^  Hi 
of  orj^anic  life,  Ifi 
penniform,  3112 
radiated,  Iili2 
fiari-oiiH  elementi<  of,  tia 
»heutli  of.  (Li 
itize  of,  'iSi2. 
^tri|>ed,  iH 
strnclnre  of,  64. 
tendons  of,  '.WU 
unstrii>ed,  lil 
voluntary,  Qi. 
Jluscles  or  muwle,  descriptive 
anatomy:  of  abd<mien,iLi 
ahdnctor  minimi  digiti  ( hand ), 

m. 

(foot),  1911 
indicis,  4')ti 
poUicis  (  haml),  432 

(foot),  lili 

accelerator  nrinie,  101  '.\ 
fflcci'SHorii  orbicularis  orin.  ?>11 
accessorius  pedis,  401 

ad  «acrc>-lumbalem,  -lOrt 
addui'tor  brevis,  411 

longUK,  47(1 

ma^nns.  42J 

pollicis  ( hand),  IM 
(f«H)ti.  41i2 
an<-oncu».  447 
antitragictis,  &IA 
arvta>no-epig]ottidens.  inferior, 

8U|K:rior,  O'^fi 
arytn«noidens,  Q*>4 
attolletiA  an  rem,  •'^fift 
attrahens  anrem,  SfiH 
azygos  nvula>,  395 
batjio-glostius,  390 
bleeps  (arm).  43fi 

(thigh),  411 


Muscles  or  niuiwle— 
bi venter  ivrvicis,  40^ 
bnichialis  anticiis,  4:!T 
buccinator,  377 

[bnlbo-i-avernotiuii,  1014.  10151 
cerviirali.**  asvcendens.  tiwl 
chondro-glossuH,  Sail 
ciliary  of  eye,  il2 
circnmflexus  palati,  394 
cotvygeus,  lilLii 
cfH-hlearii*,  Mliii 
eomple.xns,  4iW 

ctmipressor  narium  minor,  374 
nasi,  'liuA 

siaixnili  laryngis,  9'2(> 

nrethr.e,  lilil 
constrict«)r  i»lbmi  fanciinn.  39* '■ 

pharyngis  inferior,  3112 
metlius,  393 
BJiperior,  393 

urethne,  HI! 7 

[vnginie,  10151 
coraco-brachialis,  43ti 
oorrugator  snpercilii,  370 

cutis  ani,  liiil 
of  cranial  region,  3*><) 
[cremaater.  975.  9941 
crico-aryta»noideu8  latcralii*, 

po«ticn.s,  9'i4 
crico-thyroid,  224 
crureuK,  4HH 

[deep    transversus  pcrinaci, 

10151 
deltoid,  432 

depressor  angidi  oris,  37fi 

alie  na.si,  374 

epiglottidis,  22fi 

labii  inferioris,  :i7(i 

[urethne,  10151 
diaphragm.  422 
digastric,  3SH 

dilatator  naris,  anterior,  374 

posterior,  2!iA 
[electrical  points  for,  4V>t't1 
erector  cliloridiH,  1015 

penis,  1014 

ii>pinH>,  4i>fi 
[of  cxprejtsion,  3fi5] 
of  external  ear,  3ri9 
external  sidiincter,  1011 
extensor  brevis  digitonmi,  4H9 

carpi  radial  is  brevi<»r,  444 
longior,  444 
nlnaris,  44K 

coccygis,  410 

digitorum  communis,  44^'> 

indicis,  44S 

longns  digitorum,  4S0 

minimi  digiti,  44ii 

octttis  metamrjti  iii)llici.H,  447 

primi  internctdii  pollici8.44r 

propriiis  {tollicis,  4MI 

secundi  intenuMlii  poUiris, 
44H 
of  face,  afiil 

[iKM'uliaritics  of.  3>>51 
femoral  r^ion,  anterior,  465 

internal,  470 

posterior,  477  i 
fibular  region,  48fi 
flexor  accessorius,  491 

brevis  minimi  digiti  (hand), 
4M 
(foot).  492 


Muscles  or  muscle — 

Hexor  brevis  digitorum,  400 
pollicis  \  hand).  454 
(f<K>tt,  492 

carpi  radiulis.  440 
ulnaris,  441 

digitonmi  eubliinis,  441 

longus  digitorum. 
|)ollicis  I  hand  i,  44'2 
(foot),  4ii4 

oesis  nictacarpi  |>oHicis.  453 

profundus  digitorum,  44'i 
gasinicncmius,  4.S'j 
gemellus  suiK-rior,  4Tfi 

inferir>r,  47 «> 
genio-hyivgloseus,  3*.>0 
genio-hyoid,  3S9 
gluteus  maximus,  473 

medius,  414 

minimus,  474 
gracilis.  47(1 
of  hand,  45? 
of  head  and  face,  3fia 
helicis.  major,  S'24 

minor,  s'J4 
ililton's  9211 
r  Homer's.  371.  ^221 
[how  to  ascertain  action  of, 

3031 
of  hip.  412 
hyo-glo«suH,  .390 
iliac  region,  4li2 
iliacus,  4fV4 
iliocoHtalis.  40fi 
infracostal,  420 
infraspinatus.  434 
intercostal,  4211 
internal  sphincter,  101 1 
interoi«ei  of  foot,  493 

of  hand,  455 
interspinales,  410 
intertransver^Miles,  410 
[Jarjavay's,  10151 
kerato-gloNSUM,  2911 
labial.  375 
of  larynx,  921 
latissimiis  dorsi,  401 
of  leg,  IZfl 

levator  angidi  oris.  37S 
ani,  1017 

gland ulte  thyroidese.  940 

labii  inferioris.  37»'> 
snperioris  374 
sufierioris  alx-que  nasi.  374 

menti,  3Ili 

palati,  394 

palpebne,  3U 

proslatjp,  UllB 

H<'apuhe,  403 

[uvulfe,  395] 
levatores  costanim,  421 
[ligamentous  action  of,  3011 
linguali:*,  Uiil 
longis.sinius  donii,  4Qfi 
longuK  colli,  LUIM 
lunibri«<nles  ihand),  455 

(  f<K)t).  mi 
nia»«eler,  37 S 
[of  mastication,  3<351 
multifidus  spinie,  409 
musculuH  accessorius  ad  aacro- 

lumbalem.  40(1 
mylo  hyoid,  389 
naso-labialis,  377 
of  neck,  3&1 


1086 

Muiu-les  or  miuicle —  1 
ultliqiiiis  aiiris,  H!>4 

alxlominut)  exicmuii,  412 
interniifl,  HA 

capitis  superior,  41 1  . 
inferior,  410 
obturator,  externiiH,  47('> 

inteniUB,  47.'i 
(Mfi^iilo  rrontalitt.  ■'^Hti 
DCiili,  inlerior.  '^7:t 

i>u(>erior, 
omo-hvoid,  3iS2  j 
opponens  ininiiui  digili,  455 

[Millii-iri, 
ormcularis  oris.  3T7 

palpebruruiti.  H70 
of  orbit,  'A7\ 
palate,  iiSl 
palalo-glfHiHiiH,  nflfi 
palattvpharyn^eiio,  396 
paliiiariK  brevis,  454 

longiiH,  44 ! 
pectineuH,  470 
pei'toralis.  major,  4*27 

minor,  42£i 
of  perineum,  male,  1014 

female,  1015 
penmeus  brevis,  4Hfi 

longUH,  4H^ 

tertiiis,  iM 
of  pharynx,  392 
pluntariH,  4HX 
platysuia  niyoidex,  3S2 
poptiteus,  4S4 
pronator  quadralns,  443 

nulii  teres,  440 
punas  magnus,  4<'.:< 

parvuit,  4ti4 
pterygoid,  internal,  381 

external,  3^ 
pyramidalis  abdominis,  418 

nasi,  374 
pyriformis,  475 
ipiadratus  femoris,  47fi 

lumlwnim,  41S 

menti,  3Ili  | 
quadriceps  exteniior  cruris,  1^  I 
rectus  ubdouiinus,  417 

capitis  amicus  major,  3!i2 
minor,  3ltl 

extemus,  inferior,  and  in-  I 
tern  us,  322 

femoris,  4»'>7 

lateralis,  ^ 

oculi,  superior,  lUl 

poMtifUH  major,  410 
minor,  410 
retraliens  aurem.  IMi 
rhomlM)ideus  major,  403 

minor.  4i>3 
risorius,  :{7H 
rotat4>re«  spinip,  409 
sacro-lunibulis,  40fi 
sartorius,  4fi7 

landmarks  of  1 050 
scalenus  anticUK,  iiilH 

mctliuM,  'San 

posticus,  30S 
Hemiuicmbranosus,  478 
semispinalis  dorhi,  409 

colli,  4it9 
semitendinosus,  i2S 
serrattis  magnus,  4:^0 

posticus,  superior,  404  [ 
inferior,  404 


INDEX. 
Muscles  or  muM^Ie — 

sole  of  f(H)t.  4K*> 

liit>t  layer,  iii2 
second  layer,  491 
third  layer,  iaii 
fourth  layer,  493 
soleus,  4.H3 

sphincter,  external,  IQU 

internid,  lilLl 

vagi  Off,  101 5 
spinal i.s  dorsi,  4ns 

colli,  im 
splenius.  405 

capitis,  405 

stapediuti,  !^31 
stcrno-cleido-matitoid, 

landuiurks  of,  lil3ii 
sterno-liyoid,  3iifi 
8temo-thyn>id,  38<> 
[structure  of.  303] 
stylu-gloM^us,  39'J 
Btylo-hvoid,  -^X 
stylo-piiaryngeus,  2M 
Bubantf)neiis,  4:^K 
subclaviuH,  4 '.'9 
sulxTurcus,  4li9 
subscapularis,  433 
suninator  brevis,  447 

longua,  444 
Bupraspinales,  410 
BUpraspinatus,  433 
temporal,  379 
tensor-palati,  394 
tarsi.  3^ 
tympani,  830 

vaginic  fenioris,  4fifi 
tere«  major,  435 

minor,  Alii 
thyro-arylienoidcus.  925 
thynvepiglottideus,  S12fi 
thyrtt-hyoid,  3H7 
tibialis  amicus,  ilH 

IMwticus,  4.^5 
of  tongue,  3H9 
trachelo-niiLstoid,  iSM 
tragicus, 

tronsverhulis  al>dominis,  415 

colli.  Jliii 
transversus  nuriculie,  821 

|>edis, 

perintei,  1014 
(female),  1015 
trapezius,  4(K) 
triangularis  stenit,  4'20 
triceps,  extensor  cubiti,  43ft 
extensor  cruris,  4(>H 
femonilis,  4H9 
of  tympanim).  H,30 
of  uretern,  U5I 
of  urethra,  1<I14 
vastus  extenuis,  4 OS 

internits  and  crureus,  4fiK 
zygomnticns  major,  375 
minor,  375 
Muscular  fibres  of  heart,  Gil 
[Muscularis  nmcosjc,  ♦17^  S77^ 
Musculi  pupillares,  lell  ventri- 
cle, lii:; 
right,  mil 
pectinati  in  left  auricle,  SI  I 
in  right,  9113 
MuBculo-cutaneous  nerve  of  arm, 
7. 'til 

from  peroneal,  783 


'  Musculo-spiral  nerve,  '*'>'- 

Musculo-plirenic  artery,  -Vi- 
[  Muscnius  aifeswtrius  ad  »>ai  rw- 

lumbalein,  ilMl 
I     suspensorius  duiHleni,  ?<"0.  nule 
Mylo-hyoid  artery,  (iUa 
I     groove,  199 
muscle,  3H9 
!     nerve.  7^ 
ridjiie.  liia 
Myrtiform  foam,  IM 

N. 

Nails,  22 

Nares,  anterior.  2JLii 
posterior,  H5(t 
landmarks  of,  1031 
septum  of,  217.  ail3 
I  Na«al  angle,  1h5 

artery,  of  internal  maxillarr. 

of  o|>hlhalmic.  531 

of  septum,  51 K 
boncM,  l  l>5 

articulations  of,  1 

development  of,  ISh 
cartilages,  &li2 
crest,  lHh 
duct,  822 

eminence,  lfiS.2l3 
fosse,  215,  JiUi 

arteries  of,  K04 

landmarks  of.  11123 

mucous  niembnine  of.  8Q1 

nerves  of.  80.'> 

veins  of,  S0.'» 
groove,  185 
nerve,  721 

nerves  from  Mei'kcl's  ganglion. 

Z2il 
notch.  168 
process.  18S 
spine,  16S 
anterior,  IM 
posterior.  Ifi3 
venous  arch,  613 
fNajiion.  OS 4] 
■  Kasmyth's  membmne,  M7 
'  Naso-maxillary  suture.  213 
I  Naso-palatine  nerve,  726 
[  Nates  of  brain,  Ill2 
f  Necessity,  triangle  of.  525^ 
Neck,  glands  of.  £112 
landmarks  of,  1  '.'.'il 
lymphatics  of,  li^ 
muscles  of.  'm 
triangle  of,  anterior,  b25. 

posterior,  527 
veins  of,  (115 

landmarks  of.  11)32 
[N^laU>n's  line,  2721 

landniark><  of,  1049 
Nerve-corpuscles,  tiS 
Nerves,  general  anatomy  oC,  12 
cerebro-spinal,  13 
funiculi  tif,  13. 
neurilemma  of,  13 
origin  of,  7A 
plexus  of,  13 
sheath  of,  73 
spinal  roota  of,  744 
subdivision  of,  Z2 
termination  of,  lA 
vessels  of,  13 
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Nerves— 

of  special  sense,  116 
Kervoi    or  nerve,  descriptive 
anatuniv   of:  uUiiicens, 

BC't-oKiory  obtnratur,  773 
acromial es,  IM. 
anterior  cnirul,  77:< 
anditorv,  730 

aiirienlur,  (Kjaterior,  73i'> 
<»t'  vn^iii*,  740 

anrK-iiliirts  niagnus,  7.'iO 

or  aiiriciilotemporal,  128 

of  !H-cond  cervical,  747 

of  .small  occipital,  ILH 
of  brachial  plexus, 
bucciU,  7'N 

of  fiu-ial,  736 
canliac.  IflO 

inferi«>r,  791 
middle,  IM 
»uperit)r,  790 

pli'XiiH,  deep,  7'.)'2 
iiii|H.THcial,  7l>3 

of  pnenniof^astric,  739 
cnverniMis.  of  penis,  132 
cervical  anterior,  74tf 

posterior,  747 

Mi|)erficial,  7.")0 
cervico-facial,  7;.l!i 
clionla  tjnipani,  734,  S21 
ciliarv.  long,  Z22 

short,  Ili^L 
circ(im6ex,  75f) 
clavieiilares,  7ol 
coccvj^eal,  77f> 
cochlear. 

tximmnnicans  noni,  7-V2 

{•erfuiei,  7S2 
of  Coinnnius,  2^ 
cranial,  71 
crural  anterior,  Zlii 
cutaneous.    Sec  that  beading, 
deep  palmar,  7<i  < 

temporal,  728 
dental  anterior,  72.'i 

inferior.  1211 

posterior,  724 
dcMccndens  noni.  743 
di)ia«tric.  from  locial,  7:t.'> 
dim'iial  (fool),  78*2.  liiS 
dorsal  ( hand  I.  7<>4 

peculiar,  7H7 

of  |ieni-',  ~~x 

Hpinal,  liH 
dorsi-lumlxir,  7fi7 
of  diinv  mater.  >»»>'2 
eighth  pair,  7:{<1 
eleventh  pair,  lii 
of  eveball.  III 
facial,  1x^2 


fifth,  Illi 
fourth,  119 
front^il,  7'il 
ganglionic 


branch  of  nasal, 


gastric  branches  of  vaguo,  7«).'i 
gen i to-crural.  770 
gloMso-|>haryngeal,  7.3ti 
gluteal,  inferior,  liili 

superior,  77 S 
great  petrosal,  122 
great  splanchnic,  791 
gufltatory,  129 
tiemorrhoidal,  inferior,  79fi 


Nerves  or  nerve  — 

of  hejiri.    See  f.hrdiae. 
hepatic,  7'.»l 
hypoglo««sal,  74*2 
ilio-hypogatitric,  7ri9 
ilio-inguinal,  770 
inciisor,  lilli 
inferior  maxillary,  7 '27 
infranuixillarv,  of  facial,  7.^ 
infraorbital  of  facial, 
infra  troililear.  122 
intercostal,  7«>)i 
intercosU>-humeral.  7fi6 
interosseous,  anterior,  759 

posterior,  li±k 
ischiadic,  y,rcM,  7 HO 

small,  771) 
Jacobeon's,  7:iS 
labial,  12^ 
of  labyrinth,  S3S 
lachrymal,  221 
of  T^ncisi,  0112 
large  aiverni»u»,  707 
laryngeal,  external,  740 

internal,  7  10 

recurrent,  740 

superior,  740 
lesser  &planchuic,  2&i 
lingual  of  fifth,  I2a 

of  glotso-pharyugeal, 
long  ciliary,  222 

saphenous,  774 

thoracic.  7.')4 
]uml>ar,  liil 
lumbo-iuicral,  7fiH 
malar  bninch  of  orbital  nerve, 
22a 

of  facial,  73-> 
masseteric,  I2Z 
maxillary,  inferior,  727 

Hii|)erior,  12^ 
mc<iian,  7.'t<) 
mental,  229 
middle  cardiac,  790 
motor  of  the  eve,  common, 

m 

external,  2iiO 
mus^'ulo-ciiuuieoiis  of  arm,  75fi 

leg,  iia 
muscuhi-spiral.  7('>'J 
mylo-hyoid,  7'21> 
n:Ls;il,  ophthalmic,  221 

from  Mei'kel's  ^'anglion,  222 

from  Viiliaii.  222 
naso-palatine,  7-Mt 
ninth,  7.'Ui 
obturator,  770 
occipital,  great,  747 

small,  7.tO 

of  facial,  73o 

of  third  cervical,  747 
eesophageal,  741 
olfactory,  Zlli 
ophthalmic,  22U 
optic,  717 

orbital  nerves,  their  relation, 

Ilil 

in  cavernous  sinus,  Zii2 
in  orbit,  732 

in  sphenoi(ial  fissure,  7.T2 
orbital  of  superior  maxillarv, 
22a 

palatine,  anterior  or  large,  12^ 
external,  22{i 
|M)t>teri(ir  or  small,  Z2ii 


Nerves  or  nerve  — 

palmar,  cutaneous,  of  me«liau, 
759 
ulnar.  2fil 
palpebral,  22a 
par  vagiim,  "7 'AH 
pathetic,  219 
perforans  Cajwerii,  7>Hi 
perineal,  22i4 

superticial.  7K0 
peroneal,  7S2 

landmarks  of.  1 053 
|)etn>iMil,  superticial.  external 
or  large,  727,  7:^:^ 
small.  733 
pharvngeal,  of  pneuino<;nstric, 
740 

of  glosijo  pharyii;;eal,  73H 

of  symouibctic,  790 

of  Meckel's  ganglion.  727 

of  external  laryngeal,  740 
phrenic,  752 
plantar,  cutaneous,  JUl 

external,  7.S2 

internal,  7S1 
pneumoga.stric,  7:»J< 
popiitciil.  external,  2^ 

internal,  780 
portia  inter  dunim  et  mollem> 
733 

portio  dura,  122 

mollis,  7. 31] 
posterior  auricular,  235 
pterygoid,  72.S 
pterygo-palatine,  727 
pudendal,  inferior,  7 SO 
pudic,  77.S 

pulm<mary,  fri>in  vagus.  741 
radial,  7ti3 

recurrent  laryngeal,  740 
recurrent  to  tentorium,  719 
renal  8|»lanchnic,  719 
respiratory,  external,  754 

internal, 
sacntl,  775 

plexus. 

saphenous,  long  or  internal^ 
ilA 

short  or  external,  781 
sciatic,  great,  780 

small.  779 
short  ciliary,  723 
sixth,  2ai 

small  cavernous,  TSU 
spheiio-palatine,  22d 
spinal.  744 

aa^essory.  741 
splanc^hnic.  great,  791 

small.  2111 

smallest, 
sternal  cs.  lal 
stylohyoid  of  facial,  735 
sulx-lavian,  754 
suboccipital.  747 

pcwteritir  bninch  of,  748 
suliscnpular, 
su|ierticiali.s  colli,  750 
superii>r  cardia*-.  7 'JO 

maxillary,  723 
suprai'lavicular,  lil 
siipramaxillary  of  facial,  ZM 
supraorbital,  Z2J 
SUj>r:isc:ipular,  7.55 
8upratn>chlear,  221 
sympathetic,  784 
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IMiEX. 


Nerves  or  nerve — 
temporal,  ilei>|i, 
ol'  facial,  ";!•> 
nf  aiirifuh>-l«in|ioraI,  I2S 
leni|)oro-facial,  7H"> 
tetiiporo-niular, 
tenth,  Lis 

third,  or  motor  oculi,  718 
[thirli'enth  cranial,  7 Hoi 
thoracic  posterior,  7.') 4 

anterior.  7'i."t 
thyro-liyoi<l,  74.'{ 
tibial,  anterior,  Ifi2 

poHterior,  781 
of  tongue,  nOI 
toni^iliar,  liid 

trifacial  or  trigeminus,  liii 
tnK'hlear,  7 1 'J 
twelfth,  LLl 

tvni panic,  of  gloeso-pharvn- 
geal,  7SL  Hal 
of  facial,  7:14 
ulnar,  Ilil 
uterine,  707 
vaginal,  797 
vagus, 

vestibular,  838 
Vidian,  121 
of  Wriuberg,  TA? 
NervouH    snlMtance,  chemical 
analysin,  H 
gelatinong,  ti^i 
gray,  (18 
while,  tiii 
layer  of  retina,  H14 
Nervou8  bvistem,  general  anatomv 
of,  tiS 

fibrous  nervouH  matter,  fiS 

ganglia,  II 
gelatinous  fibres,  fi8 
grav  or  cineritious  subetance, 
Lli8 

sympathetic,  II 

composition  of,  ZI 
vesicular  nervous  matter,  fig 
while  or  medullary  subettanee, 

oa 

^ervuH  canliacuN  magnns,  790 
minor,  791 

8U|'erticialiH  cordis,  790 
Neurilemma,  lii 

of  ci>rd,  tiM 
Neural  crest,  lliQ 
Neur<»glia,  12. 

of  c<»nl,  ))•")() 
Nidus  hirnndiniA,  of  cerebellum. 
Ilil 

Ninth  nerve,  QUii 
Nipple,  asii 

landmarks  of.  1 034 
Nodes  of  Ranvier,  111 
Nttdidc  of  cerebellum,  710 
Noduli  Arantii,  910,  012 
Non-me<lullate«l  nerve-libre«,  II 
NtKse.  Ml 

arteries  of,  ail3 

iKines  of, 

cartilages  of,  802 
cartilage  of  septum  of,  803 
development  of,  123 

foKsjr  ot;  iiio.  m2. 

landmarks  of,  U .'-'■» 
uuicous  membrane  of,  Sifl 
muscles  of,  374 
nerves  of,  8il3 


Noee — 

veins  of,  S(*3 
Nostrils,  landmarks  of,  1 0'39 
Notch,  cotyloid.  "t\h 

ethmoidal,  lt>9. 181 

intercondyloid,  274 

misal,  lii8 

pterygoid,  179 

sacro-sciatic,  greater,  263 

leaser,  21i3  | 

sigmoid,  2iKL 

spheno-palatine,  19fi 

supraorbital,  liil 

suprascapular,  235 
Notoc  hurd,  10(5^  LU. 
Nucleus  amyg<lalffi,  fift4 

candatus,  i'>9:{ 

lenticularis,  <'t93 
Nuck,  canal  of,  97^2^  aS& 
Nutrient  artery  of  Imne,  55 
Nymphie, 

lymphatics  of,  ft4K 

o. 

[Ohelion,  6H5] 
Oblique  inguinal  hernia,  dSS 
coverings  of,  11118 
ligament,  3:t:t 
line  of  the  clavicle,  '2Sfy 
of  lower  jaw,  199 
of  radius,  248 
Obliquiis  Miris  muscle,  8*24 
externum  aUiominis,  41*2 

intern  us,  414 
inferior  capitis,  410 

6U|>erior,  111 
inferior  cK"uli.  313 
flU{>crior,  312 
Obturator  artery,  582 
pe<-uliarities  of,  ■'>87 
relation  of,  to  femoral  ring, 
10(17 

extcrnus  nuwle, 

intenuis.  475 
fascia,  10-"2 
foramen,  2tiS 

ligament  or  membrane,  47.S 
nerve,  Illi  ^ 

accessory,  "73  i 
Veins,  (i32  : 
Occipital  artery,  alH  I 
bone,  lilO  I 

articulations  of,  UU  ' 

attachment  of  muscles  to,  1G4 

development  of. 
crests,  100,  lii3 

protul)enince«,  160.  163 
foMsa*,  llt- 
lobe,  677 

lymphatic  glands,  640 

groove,  112  i 

sinus,  6211  j 

triangle,  527 

vein,  61  '> 
Occi|)itali9  tnajor  nerve,  747 

minor,  7.'iO 
Oceipito-atloid  articulation, 
Occipito-axoid  articulation.  309 
Occipito  frontalis  nnis<-le,  .'i6<>  j 
Occiput,  arteries  of,  51il  i 
Ocular  cleft,  121  ! 

cup,  L2i 

vehicle,  nrimitive,  121  1 
secondary,  121  I 


Odontoblasts.  SiS 
Oioutoid  lig:inients.  310 
tnl>ercle  for,  llU 

prcK<css  of  axis,  L16 
fKsoj)hageal  arteries,  o71 

bran<?hes  of  vagus  nerve.  111 

glands,  S.")ri 

opening  of,  diaphragm,  4*24 

plexus,  LLl 
(Esophagus,  8.57 

lyiiiphati(«  nf,  6.'il 

structure  of,  «oI 

surgical  anatomy  of.  h  iT 
Olecranon  pntce^.  243 
frHciure  of.  4'>9 
landmarks  of, 
Olfactory  bulb,  IM 

cells,  ky. 

foramina,  181 

foHMe  {.fo'tal  I,  123 

nerve,  71<i 
Olivary  l»o»lies  of  meilulla  "'i- 
longata,  666,  667 

fasciculus,  6<j7 

process,  Llli 
Omenta,  8fi7 

Omentum,  gastro-cidic,  hlil 

gzLstro-hejmlic,  S<)7 

gastn>-«pienic,  ^i't~ 

great,  81il 

letter,  SHI 
Omo-hyoid  muscle, 
Omphalo-nicsenteric  ■rterirs 
fatal,  12i 

duct,  IM 

veins,  125 
Opening  of  aorta  in  left  venjr»c!«, 

ai2 

aortic,  in  diaphragm.  4-J4 

caval,  in  diaphragm,  424 

of  coronary  sinus.  90H 

of  inferior  cava,  90S 

left  autnctdo-ventricular.  ^1 1 

cceophageal  in  diaphro^i. 

of  piilmonarA'  artery.  '.MHi 
veins,  fill 

right  auricubwentricuUr. 

saphenous,  466.  HKi:t 
landmarks  of,  1048 

of  superior  <7iva,  9<>.> 
0{)eration  for  clul>-fo«)l.  4.'C 

of  laryngotomy,  9:<<> 

of  larvngo-tra«'he<>toniv,  93u 

of  lithotomy.  10-M 

of  oesophogotoiiiy.  K-'>A 

of  staphvlorraphy.  3'.Wi 

for  strabisnuiN  311 

trai'heotoniy,  9.'<0 

for  wry-ne<'k,  :i86 

ligature  of  arterie>.  }*«■ 
yical  Anatumtf  l£  tmA. 
(Onhryon,  6S4 1 
0)inthalmic  artery,  'kK' 

ganglion,  122 

nerve,  I2Q 

vein,  621 
Op|Minens  minimi  digiti  onwrlc, 
4.Vt 

{tollicis  mus(<le,  4A3 
Optic  ciimmissure.  717 
foramen,  176.  2lJti 
groo'e,  176 
lobes,  103 
nerve,  HI 

int«r-retiual  fibr«sa,  ~17 
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Optic  tliulaiiii,  6aS 

iracl,  717 
Ora  serrata,  813 
Orbiailar  bone,  H2Q 

ligament, 
OrbicularlH  ciliaris,  2Zi 

latits,  2JA 

oris  muscle.  877 

palpvbnirum,  37Q 
Orbit,  21A 

arteries  of, 

luuM-le^  of,  371 

relation  of  nerves  in,  Z32 
Orijiul  artery,  521 

foramina,  li9 

lobe,  <»7fi 

nerve,  7 '23 

process  of  malar,  102 
of  palate,  LQa 
Ortfanic  constituent  of  bone,  52 
Oritioe,  (esophageal  of  Htomuch, 

mn 

pyloric  of  stomach,  811 
Os  cjikis,  231 

ilevelopment  of,  294 

hyoKles,  '112. 

innoniinatuni,  ^HO 
development  of,  2Gfi 

ma;^um  of  carpus,  2til 

orbieialare,  H.'tO 

planum,  L:i2 

unguis,  lal 
Oh  uteri, 

( ►—a  tri  jiit'ira,  1  >t  1 

C>-^iflll;l  auiiltl'l^,  Sll!) 

liuunioiit.s  of.  S.i(» 

|)i  riiKi  of,  62 
uitrarartil;t;,'iii<>(is.  .32 
ititraiiu!iii))r:)n<)iis,  (Li 
of  iKtne,  an 

of  spine,  progrew  in,  LA2 
Ofitfeoblastn,  liQ 
OHteoeliLsls.  Ii2 
Ottteo-ilenline,  Slli 
O»teoh>gy,  Hi 

Ostium  iiUloniinale  of  Fallopian 
Uil>e.  221 

internum  or  uterinum,  *.>H4 

uteri  interuun),  anl 
Otic  ganglion,  122 
Otoliths.  Slia 
Outlet  of  pelvis.  2fi2 
Ovarian  arteries, 

plexus  of  nerves,  794 

veins,  QM 
Ovary,  UM 

ojrpus  luteum  of,  987 

development  of,  I'.Vi 

(jrraatian  vesicles  of,  2M 

ligament  of,  2M 

lymphatics  of,  tilS 

nerves  of, 

ovicaptHiIe  of,  OSfi 

shape,  position,  and  dimen- 
sions, 9H') 

stroma  of,  2ii 

tunica  albuginea  of,  986 

vessels  of, 
Ovicapsule  of  Graafian  vesicle, 

2M 
Oviducts,  Mi 
Ovisacs  of  ovarv,  QSl} 
Ovula  of  Naboth,  'dhA 
Ovum,  22 

discbarge  of,  Ml 

69 


Ovum — 

diACUs  proligerus  of,  32 
fecundation  of,  lill 
germinal  s|x»t  of,  122 
vesicle  of,  lilU 
vitelline  membrane  of,  22 
yolk  of,  im 
sona  pellucida  of,  22 

P. 

Pacchionian  depressions,  IM 

glands,  619,  t>ti2 
Pacinian  curpu.scles,  ±L 
Pad  of  corpus  callosum,  622 
Palatal  glands,  mi 
Palate,  arches  of,  8."il 
development  of,  HI 
bone,  12li 

articulations  of,  122 
attachment  of  muscles  to, 
I'm 

development  of,  125 
horizontal  plate  of,  193 
orbital  process  of,  195 
process  of  su[>eriur  maxil- 
lary, liil 
sphenoidal  process  of.  12a 
turbinated  crest  of,  124 
vertical  plate  of,  IM 

hard,  aHii 

muscles  of,  394 

soft,  EoO 
Palatine  artery,  ascending,  517 
descending  or  |)ustenor,  521 

canal,  anterior,  Li2 
accessory,  193 
posterior,  193 

fossa,  anterior,  189 

nerves,  7'2t> 

pr«N!ess  of  superior  maxillary, 
189 

veins,  inferior,  H14 
Palatr>-Klus8us  ntuscle.  392^  226 
Palato-pharyngeus,  39(t 
rPulm.  lines  in,  340] 
Palmar  arch,  deep,  <'>IV2 
su]terticial,  5lili 

culancous  nerve,  152 

fascia,  IM 

interossei  arteries,  565 

nerve,  deep,  of  ulnar,  Ifi2 
superficial,  7)'i'> 

veins,  223 
Palmaris  brcvis  muscle,  4.'>4 

longUB  muscle,  HI 
Palm  of  hand,  landmarks  of, 

Palpebne.  ai2 
Pal|>ebral  arteries,  532 

cartilages,  819 

fissures,  012 

folds  of  conjimctiva,  S21 

ligaments,  8 '2(1 

musch*s,  370 

veins,  inferior,  614 
superior,  <>14 
Pampiniform  plexus  of  veins, 

633.  968,  aM 
Pancreas,  022 

development  of,  132  i 

landmarks  of.  1045 

lymphatics  of,  649 

structure  of,  liM 

[surgery  of,  S99J  I 


I  Pancreas — 

vessels  and  nerves  of,  899 
Pancreatic  arteries,  oil 
I     duct,  020 

I     plexus  of  nerves,  794 

I     veins,  <>.'t5 
Pancreatiai  magna  artiTv,  i 
Pancreatico-iluiMlenal  artery,  577 

I        interior,  577 

I     plexus  of  nerves,  794 

^     vein,  t'i3."> 

'  Papilla  lachrynialis,  819,  022 
;    spiralis,  !43li 
'  Papilla'  of  tooth,  812 
1     fonicsi-  vi'l  filiformes.  800 
conjunctival,  H'>-J 
fungil'orincs  i  nie«liic),  799 
of  kidney. 

maxima*  (circumvallata*),  799 
»>f  skin.  21 
of  tongue,  799 
Papillary  Layer  of  skin,  21 
'Paracentral  lobule,  680] 
'ar  vaguin.  738 
^arallel  fissure,  677 
'arietal  bones,  liil 

articidations  of,  166 
:itt:u.-bment  «>f  muscles  to, 
166 

development  of,  Ififi 

eminenc-e,  164 

foramen,  liil 

lobe.  676 
Parieto-occipital   fissure,  [676], 

678,  1687] 
Parotid  duct,  053 

landmarks  of,  1220 

gland,  H52 

occeasory  portion  of,  8ii3 
nerves  of,  853 
vessels  <»f.  8.'>:^ 

lymphatic  glands,  QM 

veins,  till 
Parovarium,  136,  200 
Patella.  212 

articulations  of,  278 

attachment  of  muscles  to,  2£0 

development  of,  278 

fracture  of,  495 

landmarks  of,  1252 
Pectjuet,  reserv»)ir  of,  6.'^9 
Pe<"tineu»  nuis<!le,  470 
I'ectiniforme  septum,  965 
Pe<-toral  region,  dissection  of,  122 
Pectoralis  major,  4 '27 

minor.  4'29 
Peculiar  dorsal  vertebras  112 
Pc<lich>s  of  a  vertebra,  143 
Peduncles  of  cerelH'llum,  71 1 

of  cerebrum.  690.  706 

of  corpus  cjillosum,  692 

of  pineal  gland,  Iil2 
Pelvic  fascia,  1221 

parietal  or  obturator  layer, 


visceral  layer,  1222 
plexus,  796 
Pelvis,  2tLL  2M 
arteries  of,  501 
articulations  of,  312 
axes  of,  269 
boimdaries  of,  268 
brim  of,  '268 
cavity  of  220 
diameters  of,  222 
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Pelvis — 
fiiNe,  2113 
inlel  <ir.  2!iS 
ligaments  of, 
lyiripliutiLS  of,  t\i>\ 
male  and  fein:iU*,  difFerenoes 

of.  liliJ 
outlet  of, 
|M>>itioi)  of,  '2hii 
position  of  viscera  at  outlet  of, 

tnie,  2(iS 
Pelvis  of  kidney,  1)4 ■'> 

[to  hhow  rocking  of,  352] 
Penis.  2M 

arteries  of,  *.H>o 

ImhIv  of,  lilil 

cor|rK)ni  cuvenicwa,  9it4 

corims  H|MingioMiuii,  0(i6 

development  oi". 

dors:il  arterj'  of,  .'>S9 
nerve  of,  77H 
vein  «)f,  Gii 

lymphatics  of,  647.  066 

niUiA-le:4  of,  1014 

nerves  of,  QM 

prepnce  of,  Q64 

root  of,  064 

8ii»[x>nHory  lipnment,  064 
Penniform  muscle,  iiiili 
Perforans  rjisserii  nerve,  IM 
Perfonited  spat-c.  anterior,  6S8 

jHwterior,  t'>SO 
Perforating  arteries,  of  hand,  ^SjH 
from  tnanimury  artery,  ■">'>'-i 
plantiir,  tlUi 
profunda,  ^OO 
Peri<  ardiae  arteries,  •")')2.  fud 
Peri<-anlium,  relations  of,  0<)4 
filiroiis  layer  of,  Qiili 
serous  layer  of.  '■>< <'» 
siriictnre  of,  OO") 
[suiyerv  of,  \Wt] 
vessels  of.  limi 
vestii;ial  fold  of,  liiii 
Perilyn)pli.  s:t7 

Perineal  artt-ry,  Miperticial,  389 
transverse,  oiiil 
faseia,  tieej*,  HH  "» 

sii|iertk'ial,  101  ;i 
nerve,  Ilii 

siiperlifial.  Uh 
Perineum, 
abnormal  course  of  arteries  in, 

deep  Ixjuntlaries  of,  101 '2 

development  of,  LiA. 

landmarks  of,  LUiii 

lymphatics  of,  tUI 

muscles  of,  10!  4 

surgiml  anat«>niy  of,  1013 
Perineurium.  Li 
Periosteum,  il 

of  teeth,  lil 
[Peritoneum  of  fietus.  863] 

ftreater  cavity  <if, 

landmarks  of,  hlAli 

le?<si'r  «-avity  of.  86 1.  SJia 

liptnients  of,  8>17 

mesenteries  of,  867 

omenta  of,  867 

rertei-tions  tnuvd.  SGIl 
Permanent  cartilage,  aU 

teeth.  hAl 
Peroneal  artery,  fiflS 


Peroneal  artery — 

anterior.  tiil2 

peculiarities  of,  t>og 

nerve,  IS'I 

veins,  (Lil 
I'eroneus  brevis  muscle,  486 

lungus,  48<') 

tertiuK,  mi 
Perpendictdar  plate  of  ethmoid. 

Pes  accessor!  us,  606 
hipiKK'ampi.  606 
Petit,  (  anal  of.  liUi 
Petro-oi-cipital  suture,  203 
F\*tro-splienoidal  suture,  '203. 
Petrosal    nerve,   sui»erticial  or 
large,  from  Vidian,  121 
external,  7:U 
siu:ill,  Ilia 
sinus  inferior,  (i22: 
superior,  (122 
Petrous  ganglion,  737 

{Mirtion  of  tcmixmil  bane,  173 
Peyer's  glands,  S.SI ( 
I'lialangi's.  hand,  2il 

articulations  of.  2')8.  311 
tlevelopment  of,  'J.'t'i) 
fofit.  2Ii2 

aniculations  of,  'JUit.  361 
ilevelopment  of,  2!li 
[Phalangette,  2- >8 ] 
Phalangine.  2-')8l 
Phalanx,  2-"iS] 
'haryngeal  aponeurosis,  856 
arches,  Uii 
artery,  ascending,  ii20 
clefts",  llii 
gauulion,  7!KI 
glanils,  >"i6 

nerve.  iVom  external  larvngeol, 

from  clos>»o-pharyngeal,  738 
from  .\Ii«  kcrs  ganglion,  7'J7 
from  .•iviu pathetic,  7>'J 
fron>  vagus,  740 
plexus  of  nerves,  740.  78t> 
spine.  1112 
tonsil,  ait 
vein,  li  1 6 
Pharynx.  iiM 
aponeunwia  of,  856 
arteries  of,  5211 
development  of,  130 
nnicous  membrane  of,  856 
mu.Hcles  of,  '.V.y.i 
PhleUiliths  Uii 
I  Phrenic  arterio,  oil 
I     nerve,  7.'i-> 

plexus  of  nerves,  794 
veins,  t'lIU 
Pia  mater,  of  brain,  i»64 
of  conl.  ti'»4 
testis,  070 
Pigment,  iHl 
of  iris,  iill 
of  skin.  IHJ 
Pigmentary  layer  of  retina,  814 
Pillars  of"  external  abdominal 
ring.  ILL  Siaa 
of  diaphragm,  121 
of  faucea,  iiil 
of  fornix.  G2Q 
Pineal  gland,  2il2 

|K'nilimcles  f»f.  70*2 
Pinna  of  ear,  H23 


Pinna  of  ear — 

ligaments  of,  8gt 

muscles  of,  824 

nerves  of.  8'24 

vessels  of.  fi24 
Pisiform  lione,  252 
Pit  of  stomach,  landmarks  oi, 
1041 

Pituitary  bcxly.  680 

development  of,  119 
fossa,  I7t'« 
membrane.  803 
Phu-enta,  LLi 
Pla<-ental  sinus,  113 

circulation,  126 
Plantar  artery,  external.  61ft 
intemal.jiHl 
cutanea  lus  nerve,  781 
fa.«i4-ia.  4SS 
ligaments.  3.'>0 
nerve,  external.  IS2 

internal,  lil 
veins,  external,  631 
internal.  Ii31 
Plantaris  muscle,  IM 
Phisma.  2& 

Platvsma  mvoide*,  .^s2 
I'leu'ni.  nil " 
cavilv  of.  031 
costal  is,  031 
pulmonalis,  031 
redections  of.  traced,  &S1 
vesS4-N  and  nenres  ci,  fitt 
Plexus  of  nerves, 
aortic.  lilli 
brachial,  Ia2 
t-anliac,  deep,  703 

su|>ertit  ial,  Ifll 
CTinftid,  7.stt 

external.  789 
cavernous,  789 
wrvical,  740 

p«isterii>r.  747 
co-liac,  7'.U 
colic.  left, 

middle.  IM 

right,  Ilili 
eonjuary.  anterior,  123 

jKisterior,  lilii 
••ystic,  7'.>4 
diaphragmatic,  7'J4 
epigastric  or  sol.ir  '""K 
facial,  IM 
ga.Mric,  704 
gs.stnMlu<Mienal.  704 
ga>tn ►-epiploic,  704 

left,  zai 

grejit  cardiac,  70'i 
hemorrhoidal  SQperior.  ISft 

inferior,  Tt>6 
hepatic,  ~ 0 '* 
hy|Migai»tric,  70fi 

inferior.  706 
ileo-colic.  706 
infriorbital,  I2iJ 
lumltar,  7t'tS 
meningeal,  790 
mesi'nteric,  inferior,  ISA 

MU|K.-rior.  7'.>fi 
cmtphageal,  741 
ophthalmic,  789 
ovarian,  Il!4 
pancreatic,  Ifi4 
pancreati(N)-<luoiienal.  7^ 
patellir,  Zll 
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Plexus — 

pliaryngea.,  740.  Iflft 
phrenic,  794 
prcRitatio,  "ftfi 
p'lluiouary,  anterior,  741 

iKwtcrior,  741 
oric,  794 
renai,  794 
sacral,  122 
blKtnoid,  79ti 
»(>lur,  79."J 
8[>ei'iiiutic  794 
bplenic,  nU 
Buperticial  cartliac,  2^ 
suprarenal,  7i.l4 
tonsillar,  7:m 
tympanic,  Iii2 
vaginal,  797 
vertebral,  791 
vesical,  79<> 
Plexus  oi'  veins.    See  Veins. 
Pliiu  semiliuiariH,  H'il 
PueuDui^astric  lobule  uf  cerebel- 
lum. 21ii 
nerve.  72^. 
Polar  fflubule^  of  Robin,  lOQ 
Pomunj  Adami,  919 

landmarks  of,  KKi2 
Pons  beiiotis,  S91 
Tarini.  tkS9 
Varolii,  tiCD 
Popliteal  artery,  599 
branches  of,  <)02 
lymphatic  glands,  <'»45 
nerve,  extenial, 
intenial,  7 so 
pei'uliaritieH  of,  QM 
space,  601 » 

surgical  anatomy  of,  fiOl 

vein,  liii 
Popliteus  muscle,  4S4 
Pores  of  the  skin,  21 
Portal  canals,  Siiii 

tise^ure,  8111 

vein,        892,  SM 
Portio  dura  of  seventh  nerve, 


inter  diiram  et  molleni,  733 

•vollis.  liki 
poms  opticus  of  sclerotic,  80n 
Posterior.    See  under  carh  iiepa- 

rxitf  hefifl. 
Posterior  glenoid  process,  121 

vesicular  C4>lunin,  fifiO 
Pfwt-oral  arches  ( fo?tal),  112 
Pott's  fracture,  49.> 
Pouch  of  Dtiuglas,  9SI 
Pouches,  larvngeal,  9'24 
Poupart's  ligament,   412,  993, 

landmarks  of,  lQi3 
PrR-putium  cliloridis,  22fi 
Pra-'vertebrat  tVisciu,  '.'t^rt 
Precentral  lLs.su re,  tiTt; 

[sulcus,  67>i,  686] 
Prep4ice,  9li4 
Primitive  trace,  1112 

otic  vesicle.  L£i 

sheath  of  nerve-fibre,  7fl 
Prin(?ep8  cervicis  artery,  519 

poUicis  artery,  afi4 
Processes  or  procese^  acromion, 

alveolar,  1H9 
angular,  external, 


turbi- 


turbi- 


ProcesBCs  or  process — 
angular,  internal,  16& 
auditory,  12ii 
bajiilar,  l(i'2 
ciliary,  iUil 
clinoid,  anterior,  179 

middle,  17»> 

posterior,  177 
cochleariform,  17ft.  828 
condyloid  of  lower  jaw,  200 
coracoid,  2^ 

curonoid  of  lower  jaw,  2UQ 

of  ulna.2:ia 
ethmoidal  of  inferior  turbinat- 

e.J,  m 
frontal  of  malar,  1Q2 
hamular  of  lachrymal,  ISl 

of  sphenoid,  179 
of  helix,  82a 
of  In^riLHsias,  179 
jugular,  liil 
lachrymal  of  inferior 

nate*l  lione,  12ti 
malar,  189 
of  malar  bone,  193 
mastoid,  121 

landmarks  of,  IQ21 
maxillarv  of  inferior 

nated,  IM 
mental, 
nasal,  Uiii 

odontoid  of  axi.s,  li& 
olecranon,  24li 
olivarv,  llfi 
orbital  of  malar,  192 
of  palate,  liii 

palatine  of  superior  maxillarv, 
1S9 

post-glenoid,  111 

pterygoid  of  palate  Iwne,  194 

of  sphenoid,  IM 
sphenoidal  of  palate,  19o 
spinous  of  tibia,  174 
of  ilium,  2<t.'{ 
of  sphenoid,  178 
styloid  <»f  temporal,  ILi 
of  ulna.  247 
of  i  a<liiis,  249 
unciform,  2-'>.'> 

of  ethmoid.  1>S2 
vaginal  of  sphenoid,  178 

of  tem])oral,  llA 
vermiform  of  cerel)ellum,  710 
zygomatic,  1 9.'^ 
Processus  ad  me<lullum,  711 
ad  |Hmlcin,  71 1 
brevis  of  luaileus,  829 
davatns,  *''<>7 
ctK-hleariformis,  175,  828 
e  cereljcilo  ad  lct*t«!S,  LU 
gracilis  of  malleus,  829 
Pn)funda  wrvicis  artery, 
fenioris  artery,  "»s>\ 
inferior  artery  yf  arm.  5<?1 

su|ierior,  iiil 
vein,  liil 
Proniiiniory  t»f  tympanum,  827 

of  sacrum.  1  •"»■< 
Pronator  ipiadratus  muscle,  H3 

radii  teres  musi-le,  4-lfi 
Pronephros.  LUi 
Pronucleus,  female,  HJQ 

male,  lol 
Pronencephalon,  1 19 
Prostate  gland,  iiti2 


Prostate  gland — 

lanilmarks  of,  1047 
levattir  muscle  of,  963,  1018 
lobes  of,  9t>3 
lymphatics  of,  fiAH 
surgical  anatomy  of,  1019 
vessels  and  nerves  of,  2liii 
Protstatic  plexus  of  nerves,  796 
of  veins,  632  , 
portion  of  urethra, 
sinus,  9o9 
Pn)toplaiim,  H 
Protovertebr»,  IM 
Proto vertebral  somites,  106 
Pn)tuberance,  <HX'ipital,  extcniat. 
160 
internal,  1113 
Inii.lmai  ks  of,  ifl22 
PtK>as  iiiiigiius  muscle,  46.3 

parvus,  an 
[Pterion,  684J 

Pterygo-maxillary  fissure,  212 

liuiiiiiciit.  ^!T8 
Pterygo-palatine  artery,  ii21 
canal,  178 
nerve,  727 
Pterygoitl  arteries,  ft24 
fossa  of  sphenoid,  179 

of  lower  jaw,  2lKi 
muscles,  38o 
nerve,  72s 
notch,  179 
plexus  of  veins,  614 
procesw  of  palate  bone,  194 
pHN-csses  of  sphenoid,  179 
ridge.  12^1 
Pubes,  2M 
angle  of,  2C>.^ 
crest  of,  2titi 
landmarks  of,  1043 
spine  of,  2<'»4 
symphysis  of.  2t>o.  321 
Pubic  arch,  2611 

articulations  of,  321 
{tortion  of  fasi-ia  laLo,  4M 
Pubu-prostatic  ligaments,  9."i7 
Pudendum,  97)> 
Pudic  artery  in  male,  ft88 
IKfuliarities  of, 
accessory,  587 
deep  external,  •"»98 
in  female,  589 
superficial  external,  598 
nerve.  778 
vein,  external,  630 
internal,  632 
Pulmonary  artery,  502,  937 

0|>eiung  of,  in  right  ventri- 
cle. Uiia 
capillaries,  937 
nerves  from  vagus,  741 
sinus^^s,  UiA 
Veins,  611.  612,  2iil 

o|H.'nings  of,  left  auricle,  91 1 
Pulp-cavity  of  tooth,  843 
i     of  teeth,  development  of,  848 
I  Pulp  of  spleen,  JMlil 

Pulse  at   wri>i,  landmarks  of, 
i  1  ()()(> 

I  Puncta  vasculosa,  >"»90 
I     lachrymalia,  822 
I        landmarks  of,  1029 
,  Pupil  of  eye,  iilil 

membrane  of,  £^12 
Purkinje,  axis-cylinder  of,  iQ 
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Pylurir  artery,  .^T.*!  i 
iuteiiitr,  ")7G 

plexus,  ~»4 
Pylorus,  Sn 

landmarks  of,  1045 
Pyramid  in  vestibule,  832 

of  c-erebellum,  710 

of  thyroid  gland,  gill 

of  tympanum,  8'i7 
Pyramiduli»  niuacle,  418 

nasi,  '.i74 
Pyramids,  anterior,  firifi 
decussation  of, 

of  Ferrein, 

of  Malpighi,  iilli 

of  the  tspine,  lliSi 

pobierior,  tSfit? 
Pyriformiii  miuK*Ie,  47.'i 

Q. 

Quadrate  lobe,  ^ 
Quadruttis  femoriH  mtiHclc,  476 

lumliorum,  41 S 

nienti,  lilil 
QundricoiM  extensor  cruris  mus- 
cle, Jiil 
Quadrigeminal  bodies,  702 


RaremoHC  glnndt^  QI 
Kadial  artery,  5tS2 
branches  of,  ")f>3 
|H>culiaritie8  of, 
burgii-al  anatomy  of, 
lymphatic  glands,  <i4.'^ 
nerve,  lilii 

recurrent  artery,  HM 

region.  niut»cle8  of,  444 

vein,  tV?.'A 
Kadialis  indicis  artery,  5M 
Radio-car|>al  articidution,  235 
Kodio-uinar  articulations,  infe- 
rior, r>.H:^ 
middle,  iiii^ 
HU|)erior, 
Radius,  '2i& 

and  ulna,  fracture  of,  4f>0 

articulations  of,  '.'"tit 

development  of,  '2i^ 

fracture  of,  Itili 

grooves  in  lower  end  of,  2id 

landmarlvH  of,  1 0'<t> 

muKcleM  attached  to,  250 

oblique  line  of,  -'4H 

sigmoid  cavity  of,  2iQ 

tul)cro8ity  of,  '2iSi 
Kami  of  the  lower  jaw,  IflS 
Ramus  of  ischium,  2Sil 

dcsi-euding,  '2iili 

horizontal  of  pubes,  2ii5 

of  pul>e8,  'jtt.'i 
Raninc  artery,  'ilfi 

vein,  014.  dliJ 
RauVier,  ntxles  of,  IQ 
Raphe  of  corpus  nillosum,  632 

of  palate,  H.^n 

of  perineum,  LULU 
landmarks  of,  l(>4ti 

of  tongue,  7i>l) 
Receiving-tulieH  of  kidney,  MS 
Rci-eptaeuli  arteriie,  fiHO 
RtHH'ptacubim  chyli,  632 
Rcccssus  labyrintlii,  1^ 


Recto-uterine  lig:imenLs,  081 
Recto-vesical  fascia, 

fold,  peritoneal,  &5I 
Rectum,  SHtt 

development  of,  IM 

relations  of,  mule,  iiSfi 
female,  866.  Qlii 

folds  of,  QSL 

landmarks  of,  1047 

lymphatics  of,  li  IS 

palpaticm  by,  liili2 
Rectus  abdominis,  417 

capitis  anticus  m^jor,  307 
minor,  3U7 

fenjoris  muscle,  4ri7 

lateralis,  im. 

oculi,  intenius,  superior,  infe- 
rior, and  extemus,  uI2 

posticus  major,  410 
minor,  410 
Recurrent  arterv,  interosseous, 

radial, 
tibial,  iiD5 
ulnar,  anterior,  561 
p< ulterior,  521 
laryngeal  nerve,  740 
nerves  to  tentorium,  719 
Region,  abdominal,  iJL 
acn)mial,  miisi-les  of,  432 
auricular,  IWJ 
back,  muM-Ivs  of,  3fi3 
brachial,  anterior,  44^ 

pfwterior,  lili 
cervi(;al  suiterticial,  muscles  of, 

•dsn 

diaphragnuitic,  422 
epicranial,  nnisclcs  of,  266 
epigastric,  HliO 

femoral,  muscles  of,  anterior, 
4r.:. 

internal,  470 
jKwterior,  477 
fibular,  mix 
foot,  dorsum  of,  489 

sole  of,  ti^ill 
gluteal,  mu8<>les  of,  472 
groin, 

of  hand,  muscles  of.  i62 
humeral,  anterior,  ■Lia 

[KKsterior,  4;{{> 
hypochondriac,  KilO 
hyiKigastric,  StiO 
iliac,  muscles  of,  462 
infrahyoid,  liSCt 
inguinal,  001 

intermaxillary,  muscles  of,  2IZ 
iiK-hio-rectal,  1010 
laryngo-tracheal,  surgical 

anatomy  of,  030 
lingual,  muscles  of, 
lumbar.  Jiiifl 

maxillarv.  muscles  of,  inferior, 

:r<> ' 
suiwrior.  37  "> 
nasjil,  uMisoles  of.  374 
orbital,  muscles  of,  iili 
palatal,  muscles  of,  304 
palpebral,  :<H0 
pcrmeum,  1012 
pharyngeal,  muscles  of,  322 
]K»pliteai,  51^ 

ptervgo-niaxillarv,  nniscles  of, 

':{,so 

radial,  muscles  of,  444 


Region — 
scapular,  muscles  of^  antf-nir, 

4:l3 
posterior,  433 
Scarpa's  triangle,  .'>04 
suprahyoid,  miis<-lt^  of,  .'W 
tem|ioro-maxillarv,  musclei  c< 

378 
thoracic,  410 
anterior,  427 
lateral,  iM 
tibio-iibular,  anterior.  479 

]>osterior,  Idl 
umbilical,  ^60 

vertei>ral,  muscles  of,  auiterior. 
307 
lateral,  39& 
Regions  of  abdomen,  8SA 
Reil,  island  ot",  lill 
Renal  aflen>nt  vessels,  947.  251 
;     artery,  o>0.  il42 

cHcrcnt  vessels,  947,  9-51 
plexus,  liii 
veins,  034^  951 
Respiration,  organs  of,  910 

muscles  of,  IJl 
I  Respiratory  nerves  of  Bell,  ex> 
I  temal.  IM 

internal,  7t"»2 
I  Ri-stiform  liodies  of  me«lullm  ob- 
I  longata,  tilki 

Rete  nuiiHisum  nf  skin,  hit 
I    Malpighii.  lill 
'  testis, 

^  Reticular  airtilnge,  52 
j     layer  of  !»kin,  ILI 

lamina  of  Kolliker,  2£!6 
Retiforni  ctuinective  tiMaie,  ^ 
Retina,  Hli 
arteria  <'entralis  of,  532.  atlft 
fove^i  cvntralis  of, 
limbus  luteus  of, 
nirinbrana  limitans  of.  »13 

layers  of,  S13 
structure  of.  Ml 3 
Retinacula  of  ileo-orcal  T&lre« 
HS-A 

Uctrahciis  aur»Mu  muM'le.  369 
HluxDijoid  imprtsaion,  2S1 

iiganu'ut,  .'V-'."* 
KhoiiilMtiilul  hiniLs,  118 
lihonilHtiiicits,  nijgor,  4D2 

niinur.  403 
■  Ribs,  221 

ani^Ie  of.  226 
'     artu  iil.uiiiiiN  of,  212 

attachment  of  muscles  to^  "tS 

development  of,  228 

false,  2il 

floating,  22.'* 

head  of.  225 

landmarks  of,  1034 

liirariK  iit>  "i.  .i  1  .> 

neck  <•!,  Ilia 

pfi  iiliar,  2'i6 

iriK-,  22i 

tuUTimity  of,  225 

T>  rtebral.  225 

vertebro-chondr«l.  225 

vt•rtcbn^-^le^lal. 
Ridge,  internal  <HX'i|Mtal,  lfi2 

mylo-hyoideaii,  l'-*9 

pterygoid,  178 

sufKTciliary.  LtH 

ten>i>.)ial,  IJ^  2ii 
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Rima  plottidis.  022 

Ring,  alKJominal,  external,  413, 

im 

interniiJ,  0*.)r> 

lutulmnrkm  of,  1 04.'t 
femoral  or  miral,  HK)6 

laiidiMiirks  of,  llUS 
fibrmi.s,  i>{  lieart,  013 
Kisoruiii  muscle,  37H 
Ilivini,  ducts  of,  Ho4 
R(hIh  of  ( "orti.  s:M> 
Rolando,  tubercle  of,  (ilifl 

[  fissure  of,  l>7.">  08. j] 
Root  of  lun>^.  im 
Roots  of  »|Mii:d  nervf.s,  ~44 
of  teeth, 

of  zyi;i>riialif  process,  LZi 
RosenniiiUer,  orsran  of,  L'ti") 

accer«ory  gland  of.  H'2-.! 
Rostrum  of  splienoid  Ume,  1"S 

of  corputt  calloHum,  fiUli 
Rotation,  3(K> 

Rotalores  spina?  mnwles.  40'.> 
Round  liuainetitti  of  uterns,  t<H8 
relntion.1  of,  to  Icuioral 
rini?,  mOZ 
of  liver,  Ml 
Ru<rie  «>f  stomach,  HT'J 

of  vagina,  lilill 
Rupture  of  urethra,  course  taken 
by  urine  iu,  1013 

S. 

Sac,  lachrymal,  iiiiii 

landmarks  ol',  1()!29 

of  omentum.  Ht>:t 
Saccular  se<'retory  glands,  22 
Sa»-cule  of  vc!<lil»ulc,  iiiil 
Sacculus  laryiinis.  *.i-4 
SjUTa- media  artery,  ■>*<'-*■ 
Sacnil  arteries,  lateral,  aSil 

canal,  UiI} 

<t)niua,  lo4 

foramina,  1'>3 

ganglia,  Tiil 

f;r<M)ve,  iii 
ymphatic  glands,  ti4(l 
nerves,  777 
plexus,  777 
vein,  lateral,  iiaii 
middle,  iuVl 
Sacro-coccygeal  lii;ament.s,  320 
Sacro-ili;ic  articulation.  3 1  !> 
Sacro-lumbalis  nuiscle,  4(H> 
Sacro-wiatic    foniiueii,  greater, 
2iV-i.  3l'() 
lesser  2(i3,  3211 
ligameni8,  31!*.  3211 
notch,  gresiter,  2li3 
lesser,  2!i3 
Sncro-vertebral  angle,  lii3 

ligament,  3 IS 
Sacnmi, 
ala  of,  1  -"i.^ 
articulations  of  Lil 
attachment  of  niu.M-les  lo,  1^ 
development  of,  1 M 
|H"culiarities  ol",  Liii 
structure  of.  1  •>•"> 
Sal's,  <lcntal,  H47 
Sagittal  suture,  '203 
Salivary  glands.  iS-">3 
structure  of,  s">4 
Salpingo-pliaryngeus,  SiiH 


Santorini,  rartilivgi's  of,  021 
Saphen(»ns  nerve,  long  or  inter- 
nal, 774 
short,  7 .HI 
ojieuinK,  4t>(».  1003 
vein,  external  or  short,  fi31 
internal  or  long,  (>30.  HHtO 
Santdemma,  tii 
Sarcous  elements  of  muscle,  li5 
Sartorius  miLwle.  407 
Scala  tynjpani  of  cochlea,  834 
media,  >i3i 

vcstibuli  of  cochlea.  ^34 
Scalw?  ol'  cochlea,  h:{4 
Scalenus  anliiiis,  3'.>.S 

inediuis,  HitS 

[losticu^,  3'.>.S 
Scalp,  arteries  of,  1 0'^fi 

<lensity  of,  111211 
Scaphoid  ls>ne.  liand.  2511 
font,  2iii} 

f(>ssa  i»f  sphenoid,  170 
Sc:ipida,  233 

articulations  of,  231 

attachment  <»)'  muscles  to,  '337 

development  of,  2illj 

d«>rMmi  of,  23:t 

glenoid  cavity  of,  23fi 

head  of.  2Iiii 

landmarks  of,  1 040 

ligaments  of.  321i 

[mol)ility  of.  320] 

muscli-s  of,  4i'i3 

spine  of  2.".3 

venter  ol".  2Liil 
Scapular  artery,  posterior,  -i^l 

regi<  >n,  muscles  «>f,  anterior,  4.33 
pi>»«terirtr,  -iXi 

veins.  I'l'^'i 
SmiiuloH-lavicular  articulation, 


Sem  i I u nar  gangi  ion  of  fifth  nerve, 


321 
S<-arfskin,  Mil 

Scarpa,  Ibratniiia  <tf,  190,  21lS 
Scarpa's  triaii;;lc,  o'.M 
S<'liacli<i\va.  ripiral  tubes  of,  H-il 
.Si  hiiidyle>is.  211^ 
.S  liiK-idcrian  nicnd^rane,  .sn.'t 
Schultze.  cells  of.  717.  Ml 
.Sciiwanii.  white  sid>stancc  of,  ID 
Sciatic  artery,  .'lOO 

nerve,  ^irealer,  780 
les«<  r.  778 

veins,  t'l'i- 
Si  lciotic,  iilJli 
Scrotal  hernia,  998 
Scrotum,  !Hi7 

dariot.  of,  lilil 

devel(i[>mciit  of,  13?< 

lytnphali(s  oi'.  <i  17 

nerves  of  'Ji'iO 

scpluiu  ol",  '.U\s 

vcsHi-ls  of.  lilii 
Sebaceous  i;lands,  JH 
Second  nerve,  717 
SeiTctiiiu  ^dauds,  HI 
.Sella  Tun  ica.  ITt^^  2illi 
Semen,  'CA 

li<|Ufir  .scminis  of.  1113 

seminal  grannies  of  i)7.'t 

spermatozoa  ot,  '■t73 
Seiiiii-iri  ular  cauaU,  S3'-i 
Seinihuiar  l>ono,  '-?">'-' 

canil:c_'i  «  of  kui'v.  340 

|.>Id  o(  I  ghis,  1 1 8 

I'ascia,  \M 


I        of  alHiomen,  703 
valves,  aortic.  01 '3 
pulmonic^  QIO 
SemimembranosiiB  muscle,  4.iS 
Seminal  granules,  973 

cells,  an 

tidHJs,  970 

vesicles.  5112 
Semispinaiis  muscle,  400 
SemitendinotiUH  musc*le,  ■ilR 
Senac.  on   structure  of  heart's 
j  valves,  mil 

I  Senses,  organs  of  the,  708 
Septum  auricularum,  91 1 

cartilage  of,  HO.t 

crnrale.  lilllS 

hicidiun.  <i97 

of  medulla  oblongata,  fifiS 

t»f  iu)se,  217 

Iiectiniforme. 

of  ixms  Varolii,  ('i7'2 

S<Toli,  0<i7 

subarachiioi<l,  O'l.'t 

<if  tongue,  801 

ventricuhirnm,  !1L1 
Septum  lietween  bronchi,  O^S 
Serous  glands  of  totiKue,  800 
Serous  mendiraucs,  lii 
SerratU8  m.ignus,  4 MO 

posticus,  inferior,  iill 
sui>erior,  404 
Serum,  'M 

Sessimoid  lx»nes,  ^04 

••arlilaues.  80.'{ 
Seventh  nerve.  7:V2 
Shaft  of  a  bone,  its  slnictare,  L41 
Sheath  of  arteries. 
of  miist;les.  iH 
of  nerves,  13 
of  rectus  mus<-le.  111 
I     femoral  or  crural,  !'Hi-t 
:  Short  bones,  ]A1 
Shoulder,  muscles  of,  429 
,    joint,  ;i2!i 
I        landnuirks  of,  LUiiZ 
I     vessels  and  nerves  of,  223 
.Sigmoid  artery,  •'i70 

cavity,  Rivater  and  leaser,  of 
ulna, 
of  radius,  249 
flexure  of  c<don,  88"! 
mesoccdon.  8til> 
notch  of  lower  jaw,  'iOQ 
Sinus  (*ircularis  iridis,  811 
of  jugular  veiu.tiiii 
of  'kiilney,  Hill 
pocularis,  OoO 
prostaticus,  1 .3'>,  OV.) 
Sinuses,  cranial,  hi^^  til2,  Qlft 
cavernous,  li-l 
circular,  t>21 

of  «i>ronary  vein,  037,  OOX 
ethmoidal,  iS'.i 
frontal,  lliA 

landmarks  of  1020 
of  heart,  of  right  auricle,  007 

of  kit,  nil 
landmarks  of  i-erebral,  \Sl21 
Literal,  li2U 

longitudinal  inferior,  020 

su|H»rior,  010 
of  nose.  lt)7 
occipital,  ti21 
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8inii»ie9 — 

maxillary,  187 

petrosal,  iiilerror,  fi22 
»u|)erior,  1122 

pulmonary,  91 1 

sphenoidal,  177 

Rtraight,  62Q 

transverse,  fi22 

of  Valsalva,  aortic,  Q12 
Sixtli  nerve,  Ilil 
Skeleton,  LLl 

niim)>er  of  it»  pieccf*,  LU 
Skin,  general  analomv  of,  82 

appenilafren  (»t,  IL! 

areola*  of.  SU. 

corinni  of,  ill} 

cutiole  of,  SH 

derma,  or  true  fikin,  8Q 

develftpnienl  of.  l'2.'t 

cpiilermiR  of.  Mli 

fnrrows  of,  [il 

hairs,  22 

niiiM-ular  Bbres  of,  M 

nerves  of,  02 
papillary  layer  <»f,  ftl 
rete  mucosum  of,  hli 
«cl>aeef»ns  ^lan«l.s  of, 
Hudoriferous  or  sweat-glands  of, 
ili 

taolile  corpnsclex  of,  lii 

vesselft  of,  lil 
Sknll.  160,  '2M 

anterior  region,  ^l-*^ 

bai<e  of,  external  Hurfu(re,  208 
internal  snrfaee.  205 

foma  of.  anterior,  2Qfi 
middle,  2Qli 
posterior,  207 

[landmarks  on,  684 "| 

lateral  region  of,  211 

tahU-s  of,  Ui 

vertex  of,  iiH. 

vitreons  table  of,  \A1 
Sknll-mp.  thickneM<  of  1027 
Slender  lolw  of  rerehellum,  710 
Small  intestine,  cellnlar  c<jat  of, 

mneoiiti  coat  of,  Jill 

nuisoular  i-oat  of,  870 

Herons  ri>at  of,  870 

hirnjile  folliclo,  870 

valvnla-  t-onniventes,  877 

villi  of,  Six 
Small  iiitestiiieH,  874 

duodenum,  K74 

ileum.  S7r> 

jejunum.  STfi 
Socia  luiroiidib.  8.'>.*t 
Soft  iKilate,  K^iii 

aponeurosis  of,  Sil 

archt«  or  pillars  of,  Sfil 

iinitjtles  of.  :t04 

sirui'ture  of,  hlA 
Solar  plexnx,  7'.t,"i 
[Sole  of  font,  imprint  of.  294] 
raust  les  of.  Iir>t  layer,  4S'J 
se^-ond  layer.  4t)l 
third  layer.  Ili2 
Soleus  miiM-le,  4S'j 
Solitary  trlands,  .sKO 
Sonialopleure.  IM 
Siimmerrini;.  yellow  K|Ktt  of,  JiLl 
Space,  anterior  |)erforate<l,  tiSii 

a.xillarv,  'ht\\ 


Space — 

intercostal,  22S 
popliteal,  (iOO 
posterior  i>erforate<l,  689 
Spaces  of  Fontana,  idJ 
S|)ermalic  artery,  581,  968 
veins  of, 
canal,  996 
cord,  lllia 

arteries  of,  968 
landmarks  of.  1 044 
course  of,  9<>H 
fascia,  external.  414, 
lymphatics  of,  9t>9 
nerves  of,  969 
plexus  of  nerves,  794 

of  veins,  033 
relation  to  femoral  ring,  1007 
of,  in  inguinal  ciinat  968, 
I  99(} 

veins.  633, 
1  Spermatoblasts,  971 
I  S|)enuat4>]u>a.  Qlii 
Spheno-maxillarv  fissure.  212 

fossa,  212 
Spheno-palatine  artery,  525 
foramen,  195 
ganglion,  12^ 
nerves,  724 
notch,  IM 
Spheno-parietal  suture,  20.^ 
Sphenoid  bone,  176 
articulations  of,  lUl 
attachment  of  muscles  to,  ISl 
boily  of,  176 
developnient  of,  llili 
greater  winiu's  of.  llii 
lesser  wings  of,  179 
pterygoid  pnMfsses  of,  179 
rostrum  of,  178 
spinous  pnK-esscj*  of.  178 
vaginal  nroces^jes  of,  ITM 
Sphenoidal  fissure,  179 
nerves  in,  732 
pnjces«  of  palate,  195 
sinuses,  LI2 
ttirbinated  b<mes,  180 
Sphincter  muscle  of  bladder,  958 
of  reilum,  external,  liill 

internal,  101 1 
of  vagina,  1015 
Spinal  arteri<!s,  anterior.  549 
lateral.  547 
me^lian,  519 
posterior,  5-19 
canal,  160 
Spinal  cord,  654 

anichnfvid  of,  (»5.^ 
arrangement   of  gray  and 

white  matter  in,  ti>jd 
central  cimul  of,  661 
cvntral  ligament  of,  tiai 
columns  of,  iiaa 
development  of,  11-3 
dura  mater  of,  I'i5i 
fissures  of,  t'>55 
ftetal,  |>eculiarity  of.  r>54 
gray  ciimmissure  of,  65.5 
internal  siru<  turc  of,  liM 
ligamentum  dentii-tdatnmof, 
t>54 

memlmini-s  of.  652 
neuroglia  of.  tiiiii 
pia  mater  of  r.."i4 
sections  ot,  ijlili 


Spinal  cord — 

white  commissure  of,  iiod 
matter  of,  t'>57 
Spinal  at'j-essory  nerve,  741 
Spinal  nerves,  744 

arrangement    into  gnmpt, 
744 

branches  of.  anterior.  745 

posterior,  74.'» 
development  of,  120 

landmarks  of,  1038 
ganglia  of,  745 
origin  of,  in  cord,  660 
of  roots,  anterior,  744 
|K)stcrior,  744 
Spinal  veins,  6''8 

longitudinal  anterior.  622 
(MiHterior,  <i2!> 
Spinalis  cfdli  muscle,  408 

dorsi.  408 
Spine,  Li2 
articulations  of,  3iil 
development  of.  1 13 
genera!  de!*cription  of.  l-'V^ 
landmarks  of,  liMIi 
ossifii-ation  of,  T.'Vo 
Spines  of  Ismes.  ethmoidal,  176 
of  ibchium,  2tLi 
na.s:d.  ^ 
anterior,  190 
posterior,  193 
pharyngeal,  lii2 
of  ]ndie8,  264 
of  scapula.  2.33 
SpinotUH  pr<Kx>ss  of  ilium,  261 
landmarks  of.  1043.  Io49 
of  sphenoid.  1 78 
of  tibia.  21^ 
of  vcrtebne.  14.3 
landmarks  of.  tO.'t8 
Spiral  canal  of  cochlea,  8^ 
Splanchnic  nerve,  grtaler, 
leiiser,  791 

smallest  or  renal,  ISl 
Splanchnopleure.  106 
Spleen,  J<Uii 

arterv  of,  901 

capillaries  of.  902 

libro  elastic  tN>at  of. 

landmarks  of,  lo4.5 

lymphalitv  of,  649.  903. 

Malpighian  corpUM-les  of  'H^ 

nerves  of.  *.*<>.3 

proi'cr  wd».tance  of, 

relations  of,  H99 

K*rous  if»at  of,  9<Mt 

size  and  weight,  ^'.iM 

strut-ture  of.  HOO 

traUcnlif  of.  liOO 

vein.s  of.  UiKi 
.'splenic  arterv,  .576 

tiistribution  of,  *>02 

n)rpuscU>s,  902 

plexus.  793 

vein.  6:t5 
Splenium   of  cnrptw  call'taiio, 


900 


Splenius  muscle.  4<».5 

SjMingy  |M>riion  of  urelhn  '**^ 

tissue  of  l)one,  14  1 
S<piamo-j»arietal  suture,  ^  • 
Squamo-sphenoidal  sutnn*,  '.*')'' 
Squamous  |>ortion  of  lemjxn*! 

Ixjue.  170 
Sta|)eiliU8  mu.<»i-le.  8.31 
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Stap««,  a3Q 

annular  ligament  of,  8^ 

devclo^inient  of,  123 
Stellate  ligament.  Hili 

plcxuit  of  kidney,  9'>l 
.Sien-son,  foramina  of,  190.  2Q& 
8tcns*>n'!*  duel,  H">3 
(Stephanion,  6H4  ] 
{Sternal  end  of  clavicle,  fractnre 
of,  4.">7 

foramen,  2'24 

ligaments,  M17 

nerves, 

Slerno-claviLMilar  articnlation, 

Sterno-Iiyoid  muscle,  ■'^Hfi 
Sterno-maiiloid  mn»cle,  385 
artery, 

8lern«>-thyrf>id  muscle,  S^i^ 
Sternum,  220 

articulations  of,  224 

attachment  of  niu!»cles  to,  22i 

development  of,  'j-'3 

landmarks  of,  UiAl 

ligamentM  of,  '.ill 
St<»maeh. 

alteration  in  position  of,  H70 

alveoli  of,  H7'i 

areolar  coat  of,  812 

uirdia  of,  H<>» 

curvatures  of,  ?<(>9.  S70 

development  of,  130 

fundiu  of,  a&i 

gastric  foUicleti  of,  872 

landmarks  of,  lllAIi 

lenticular  glands  of,  H73 

ligaments  of,  S70 

lyni|iliati(»  of,  7t)4 

mucous  membrane  of,  S22. 

muscular  coat  of,  8<i9 

oriliccs  of,  iiliil 

peptic  glaniLs  of,  872 

pyloric  glands  of, 
'  end  of,  mi 

pylorus,  HIl 

serous  co^t  of,  SU 

splenic  end  of.  8<')& 

structure  of,  871 

surfaces  of,  870 

vessels  and  nerves  of,  H74 
Straight  sinu^  «i20 

tubes  of  kidney,  '.)48 
Stratilorm  iibro  <;artilage,  iiA 
Stratum  cinereum, 

corneum.  Hll 

lucidum,  ihj 

opticum.  IM 
Stri<e  longttudinalc», 

latcniles,  <»9'2 

of  muM-le,  (i(J 
Slri|Kxl  muscle,  til 
Slronia  of  ovary,  t)H.'i 
Stylo-gloHSUS  nuiscle,  '^H2 
Stylf»-Iiyiiid  ligament,  liil 

luiiscie,  liM. 

nerve  from  facial,  7.t.i 
Stylo-ma.'itoitl  artery,  .'i2Q 

foramen.  \1A 

vein,  iiij 
SlvKvmaxillarv    ligament,  311, 
3,^4 

Stylo-pharynijeus  muscle.  30-t 
Slvloid  iwfHcss  f)f  temporal  bone, 
UA 

of  radius.  2iii 


Styloid  process  of  ulna,  247 
SubanconeuB  nuiscle,  438 
Subarachnoid   space  of  brain, 
tiiiii 
of  ctird,  H-'>3 
fluid,  mia 
septum,  fi'>3 
Subclavian  arteries,  a42 
branches  of,  •i4rt 
first  part  of,  left, 

right.  ai2 
|ieculiaritie!i  of, 
second  iM)rtion  of,  543 
surgical  anatomy  of,  Ml 
thinl,  Ml 
groove,  220 
nerve,  7r>4 
triangle,  521 
vein,  <i2'» 
Subclavius  muscle, 
Subcrureus  muscle.  4»it) 
.SuUlural  space.  r><i3 
Sublingual  arterv,  515 
fos.Ha,  liia 
gland,  8.')4 

vi-ssels  and  nerves  of,  854 
Subloliular  veins,  893 
.^ubmaxillarv  arterv,  518 

fossa,  laa ' 

irauglion.  7.30 

gland,  8 .').'{ 
nerves  of,  854 
vessels  of.  854 

lym|iliatic-  gland,  »'>4(> 

triangle,  52Ci 
.<ul>tuental  artery.  51.H 

vein,  lilA 
SubiK-cipilal  nerve,  747 

jrttslcrior  bnnch  of,  747 

triangle,  ill 
SubjMjduncular  lobe  of  cerebel- 
lum, 710 
Subpubic  lit;amcnt,  221 
Subscapular  a[toneurohis,  123 

jirtcrv.  5.'>(; 

f.^sa,"2:i3 

nerves.  7.'>5 
Sul>scapul:iris  muscle,  433 
SulMaiuia    cinerea  gclatinoHa, 
(-.■•.'■> 

|)crforata.  tlHS 
Sudoriferous  glands,  !LL 
Sulci  of  c"erebruni,  t)~3 
[Sulcus,   inferior    frontal,  676. 

()8G1 

riniraparict.il,  67»>,  (iSG] 
[precentral,  070,  OSO] 
spiralis,  83a 

[»ui>erior  frontal.  C7G,  6861 
[vertical.  (TO^  0801 
Supercilia,  819 
Su[)erciliary  ridge,  itiD 
Superficial  palmar  arch,  50(1 
cervical  artery,  ail 
circumllex  iliac  artery,  521 
j>erineat  artery.  aiH 
Superlicialis  colli  nerve, Latt 

vol;e  artery,  504 
[Sujierior   fnmtal   sulcus,  676, 
0801 
ma.xillary  Ikuic, 

articulations  of.  121 
att.-ichment  of  muscles  to, 
liil 

development  of,  LM 


'  Superior  maxillary  nerve,  liJJi 
meatus,  217^  SM 
mediastinum.  934 
I     profunda  artery,  Ml 
thyroid  artery,  514 
turbinated  crest,  ISH 

of  palate,  llli 
vena  <-;»va,  <'>'37 
.Supinator  brevis  muscle,  447 

longus,  444 
Supraclavicular  nerves,  751 
Suprahyoid  aiK>neuni«is,  .^88 
Supramarginal  convolution,  076 
Supramaxillary  nerves  from  fa- 
cial, 7:{i> 
Supraorbital  arch,  107 
arterv,  531 
foramen.  107,  213 
nerve,  Till 
notch,  liil 
Suprarenal  arteries,  580 
capsides,  953 

development  of,  134 
nerves  of,  9.">5 
vessels  of,  954 
plexus.  794 
vein.s,  «'t34 
Suprascapular  artery,  »V>0 
nerve,  755 
notch,  235 
Supraspinales  muscles.  410 
.Supras|)inatus  muscle,  433 
Supraspinous  ligaments.  304 

a|)oneurosis,  433 
.Supratrochlear  foramen,  211 

nerve,  121 
Sural  arteries,  QQ2 

veins,  lilil 
[Surcingle,  693] 
Surgi(3tl  anatomy,  of  abdominal 
aorta,  573 
of  anterior  tibial,  tiU3 
of  arch  of  aorta,  5tv> 
of  axilla,  '>53 
of  axillarv  arterv,  55a 
of  ba.se  of  blailder,  lO  'O 
of  l>end  of  cUkjw,  559 
of  brachial  artery,  aliii 
[of  cfecuni  and  ap{>endix, 
8821 

of  common  carotid  arterv, 
Ml 

iliac  artery,  58.3 
of  dorssilis  i>e<lis.  tiOO 
of  external  carotid,  515 

iliac,  51*2 
of  facial  artery,  alti 
of  femoral  artery,  596 
of  fenjoral  hernia,  lil'.'l 
of  hani.>itriii:;  temlons,  479 
f>f  iliac  arteries,  .\M) 
of  iu^uitiai  liL-rnia,  2i>l 
of  inuoniinale  artery.  509 
of  internal  carotiil,  5311 
of  ischio-rectal  reuion,  1010 
of  larvngo-tracheal  region, 

9.31 1' 

of  lingual  artery,  alii 

of  muscles  of  eye.  373 
of  lower  extremity,  404 

of  .soft  palate.  390 

of  mus4  l*-s  of  upjHjr  extrem- 
ity, lil 

of  •i's<ipbagu«.  8-" 

of  perineum,  KM 2 
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Surgical  anatuniy — 

of  popliteal  artery,  601 
of  posterior  tibial,  <>'>" 
of  pn^tnte  glund,  lOlQ 
of  r<ulial  artery,  alii 
of  Scarpa's  triuDKle,  t"i94 
of   Kteriio-masioid  muscle. 

of  siilx'lavian  artery,  544 
of  Hii)ierior  tliyruid,  hlh 
of  talipes,  4S7 
of  teiii|Ktral  artery,  ti21 
of  tlinrac-ic  aorta.  al£l 
of  triangles  of  neck,  »i2o 
of  ulnar  artery,  ulil 
SuspeuHorv  ligament  of  incus, 

of  lens,  filE 
of  liver,  Siill 
of  malleus,  mi 
of  [)eni»,  'Jt]4 
Sustentacular   cells   of  spleen. 

m\ 

Sustentaculum  tali,  2M 
Sutura,  '2Si& 

(lentata,  2^ 

hurmuuia, 

litiibosa, 

notha.  '2M 

serrata.  liSS 

8<|uamosa, 

vera, 

Suturnl  ligament,  29fi 
Suture,  liiisilar,  iSQ3 

itironal.  '1<Y.\ 

cranial,  lllili 

etiiuuHsphenoiiiul, 

etlimoi«i<>-rrontal,  tjo:{ 

frontal,  H57,  170^  2U3 

fronto-parietal,  2li3 

froiito-t^lilienoidal.  '203 

intermaxillary,  ilii 

intenuiMil.  liLi 

interparietal, 

lamixloid,  :>0a 

maslo-4»c<-i|iital,  20^ 

mast<)-parietal. 

otripilo-parietal.  *JllE 

|)etnMM-cipital.  ''o't 

[>eln>-splienoi«lal,  2Uii 

sjigittal.  ^lili 

splieno-pariclal,  2113 

Mjuamo-parietal.  2Uii 

s<|uamo-s|ilien«>i)lal,  2(H 

tem|Mtnil.  Ilil 

transverse.  21JI1 
Swallow's  nest   of  cerebellum, 
Tin 

Swt*j»t-glanfls,  ai 
Sylvian  artery,  o34.  5371 
Sylvius,  lissiire  of,  G7o.  686] 
aipieiluc-t  of,  701 
Sym|)atlK'ti<'  nerve,  74^  I&l 
eervir.il  portitm.  7 .SB 
cranial  (K)rti(m.  7.S5 
lumbar  portion.  702 
pelvic  piirtiou,  7'.i'2 
thor.K-ic  (Mtrtion,  IM 
plexuses.  7*)'-? 
L-anliac,  792 
epigastric.  793 
liy|iugastric,  796 
pelvic,  liili 
solar.  Xilli 
Symphysis  of  jaw,  197 


I  Symph>-8is  pubis,  265, 
'  Synarthrosis,  2ai 
Synovia.  21il 

Synovial  membrane,  9t»j  29«> 
articular,  297 
bursiil, 

vaginal,  297.  See  ai«)  Indirid- 
Mil  Jointfi. 
■  System,  Haversian,  oil 
Systemic  arteries,  tkU 
veins,  lilL 

T. 

TabatiOrc  anatomique,  lOfiO 
Tables  of  the  skull,  Ui 
'  Tactile  corpuscles, 
'  Tirnia  liip|KM3impi,  iiSa 
semicircularis,  fi94 
violacea,  713 
Ta|>etum  lucidum,  &la 

nigrum,  ?<l-"> 
!  Tarinus,  homy  band  of,  fiSl 
Tarsal  artery,' fiQd 
Iwnes,  284 

cartilages  of  eyelid,  820 
ligament  of  eyelid,  >>20 
ligaments, 
Tarso-nietatarsal  articulations, 

Tarsus,  llil 

articulations  of,  357 

synovial  membranes  of,  360 
development  of,  2ai 
Tai*te-goblels,  aiiQ 
Teeth,  Mil 

I     [apiKJsitinn  of,  8431 
!     bicuspid.  S41 
i     bodyof,  !S41 
,     canine,  S41 
1     cement  ot",  H4h 

crown  <tf.  iUl 

crusta  |)etr'>sa  of,  845 

cortical  sul)stance  of,  845 

cus^tidate,  841 

detuduous,  HAli 

denUil  tubuli  of,  MA 

dentine  of,  844 

development  of,  MR 

enamel  of,  s45 

erujition  xf,  849 

eye-,  Ml 

false  molars.  841 

fang  of.  Ml 

general  character*  of,  S4fl 
growth  of,  84s 
im  is<jrs.  Ml 

interiubular  siiljBtance  of,  8iti 
ivorv  »»f,  844 
milk,  840,  liiS 
molar,  841 
multicuspidate,  Ml 
[occlusion  of,  8431 
|H*rmanent,  841 
pul|M>avify  of,  8A^ 
root  of,  ail 

[sixth-year  molars,  8501 
structure  of.  843 
lem|H»rary,  S40.  M3l 
true  or  large  molars,  841 
wisdom,  s43 
Tegmentum  of  crus  cerebri.  690. 

ini 

TeiniMiral  artery,  521 
anterior,  521 


I  Temporal  artery — 
deei),  524 
middle,  521 
jKwterior,  521 
surgical  anatomy  of,  ii21 
Tempitral  bone.  ilU 

articulations  of,  17f» 
attachment  of  miuiciw  k\ 
llii 

development  «»f,  17.'> 
mastoid  jMtrtion,  171 
|»etrr»u»  [Hirtion,  17.3 
H(]uamous  |Kirtion,  170 
structure  of.  175 
Temporal  fascia.  379 

foWKP,  211 

ganglion,  7 '.10 

muscle,  379 

nerves  of  auriculo-ietuporal. 

deep,  7:2^ 
of  facial,  729 
ridge,  168.  170,  211 
suture,  HA 
veins,  614 
TemjHirary  cartilage,  HQ 

teeth,  841^  Ml 
Temporo-facial  nerve,  7:tS 
TemjionKmular,  723 
Temporo-maxillar^'  articuUtit«. 
310 

Temp«jrr>-maxillary  vein,  till 
TemiMtro-sphenoidal  lol<e,  677 
Tendo  Achillis. 

landmarks  of,  lO-M 
|mliH>brarum  or  «MMili. 
Tendon,  ci-ntral,  or  ci»nlifiirra,  "i/ 
•  liaphmgm.  424 
coujoine<l  of  internal  oblique 

and  trausveivaliK,  414.  ifil 
hamstring,  477 

landmarks  of.  1052 
structure  of,  ■3«>4 
of  wrist,  4.'iO 
Tenon,  i-at»>ule  of, 
Tensor  |>:ilati  nuiscle.  2^ 
tarsi  miistMe,  37 1 
tym{>ani  muscle, 
'  caiuil  for,  175,  82S 
vagina*  femorU  niiUK-le.  4£fi 
Tenth  nerve,  liid 
;  Tentorium  cerebelli.  66.^ 
Fei'es  major  muscle,  4.35 
minor.  4.34 

I     colli  vasciilost  of,  071 
iwerings  of,  969 
development  of,  \Xi 

f;ulH.>rnacultnn  testis.  974 
obuies  •>f.  am 

lymphatics  of,  64.^ 

m<Mle  of  destvot,  974 

rete  tit^tis,  iiU 

size  and  weight  of,  SS^ 

structure  of,  970 

tubuli  seminiferi  of.  dIA 

tunica  albuginea.  970 
v;iginuliH,  9<i'.l 
vasiuUi*;!  970 

vnsii  efferent  ia  «if.  971 

vas  al>erniiH  of.  971 

vas  deferens  of,  972 

v.is  recta  of,  971 
I  Thalameixvplialon.  llfl 
'  Thulami  optici,  liiiS 
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ThelHKii  venne,  632 

luraiiiina,  li32 
Tlieca  vertebral  is,  652 
Thigli,  muscle**  of  biuk,  412 
<lec>|i  fasL'iii.  faM^-ia  lata.  4<in 
miiM-'Ics  of  fnml  of.  Ma 
HU|>erHi-ial  liiat'ia,  lll(Hi 
Tliinl  nerve,  ZiH 

veiitrii  le  of  the  hrnin.  IflQ 
[Thirteenth  c  ranial  nerve,  735] 
Thoracic  aorta,  aliS 

mirgicul  anatomy  of,  570 
artery,  acromial,  >">«'><'> 
alar,  tiofi 
lun>;,  iV>fi 
Kuperior,  o-><? 
duct,  tillll 

ganglia  of  sympathetic,  121 
nerves,  anterior,  "•i-'i 

posterior,  or  lonjr, 
region,  nni8cleM  of  anterior,  4t?" 

lateral,  i^il 
Thorax,  general  desHTiptioJi  of, 

IxiHc  of,  !iM 
bones  of,  22Q 
boinidaries  of,  901 
cutaneous  nervea  of,  anterior, 
Ilili 
lateral,  Iliii 
faiiciie  of,  41ft 
lymphaticM  of,  <>4!j 
jnutklf^  i>r.  4 \\\ 

parl^  }i;i.^^in.'  ihn>ugh  npper 

n[K'liin;^  of,  tM)  t 
Throat.  Uin.iiuHik^  <.i,  Kl.tO 
Thumf»,    iirlicul.itiim    of,  with 
carpus, 
landmarks  of,  lQ<n 
miwcles  of,  4.'i2 
ThvmuK  gland,  »41 
'  l(»bes  of,  Sill 
lymphatics  of,  Gil 
Thyro-arytienoideus  muwle,  O'i-'i 
Thyro-arytenoid    ligament,  in- 
ferior, 221 
superior,  t>'j4 
Thynvepiglottic  ligament,  Si2i 
Thyro-C(iiglotiideu»  muiH-le,  920 
Thyro-hyoid  ligaments,  221 
membrane,  021 
nmscle,  .387 
nerve,  Zii 
Thyroid  artery,  inferior,  550 
middle,  507 
superior.  514 
surgical  anatomy  of,  515 
branches  of  sympathetic.  790 
cartilage,  212 

landmarks  of,  1 0-'^'^ 
forainen.  'Trfi 
ganglion,  7i>0 
^land,  2^2 
isthnuiB  of,  2i2 
lymphatics  of,  651 
veins,  inferior,  627 
middle,  tilrt 
superior,  <?lrt 
Tibia,  2Iij 

articulations  of,  2Sil 
attachment  of  muscleH  to,  2iil 
crest  of.  llSil 
development  of,  281 
fracture  of  shaft  f)f,  495 
landmarks  of.  1051 


Tibia  — 

nutrient  artery  of,  622 
spinous  proceHH  of,  2ZH 
tubercle  of,  212 
tuberosities  of,  278 
Tibial  artery,  anterior.  H()3 
branches  of,  1>05 
peculiarities  of,  t>0:{ 
surgical  anat^miy  of, 
posterior,  007 
branches  of,  fiOS 
peculiarities  of,  ri07 
surgii-ul  anatomy  of,  fiOZ 
lymphatic  glanils,  t>44 
nerve,  anierior,  782 

ptjsterior,  lil 
renirrent  artery,  <i05 
veins,  anterior,  0:U 
posterior,  Giil 
Tibialis  anticus  muscle,  479 

posticus  musL-lc,  4S5 
Tibio-Bbular  articulations,  3ali 
region,  anterior,  muscles  of, 
479 
jxisterior.  liil 
Tibio-tarsiil  ligament,  r>54 
Tongue,  I2a 
arteries  of,  filll 
fibrous  septum  of,  801 
fncuum  of.  799 
mucous  glands  of,  80<  t 
mucous  membrane  of,  799 
muscles  of,  221 
nerves  of.  S21 
papillie  of,  799 
serous  glands  of.  SOO 
Tonsillar  nerves,  7.'W 

artery,  lAA 
Tonsils,  ilA 

of  cerelkellum,  710 
landmarks  of,  KKtl 
nervi-s  of, 
vessels  of,  K5'j 
Torcular  UerophiH.  103.  Q2Q 
Trabecula?  (jf  corpus  cavernosum, 
9C.5 

of  Ik-t^d  skidl,  116 

of  spleen.  aUU 

of  testis,  S1I2 
Trac'hea.  ILil 

carlihiges  of,  022 

glands  of.  222 

iaudmarks  of.  1232 

reliitionsof.  927 

structure  of,  9'i9 

surgical  anatomy  of,  Qlffl 

ve^elsan<l  nerves  of,  930 
Trachelo-masJoid  muscle,  IM 
Tracheotomy.  iKill 
Trachoma  glands,  8il 
Tiactus  iutermedi(»-lateralis,  fifiO 

opticus,  717 
Tragicus  muscle,  S24 
Tragus.  ti23 

Transversal  lis  fasci.i,  996 
muscle,  4 1 5 
colli  artery,  551 
muscle,  40fi 
Transverse  arteries  of  basilar, 
549 
c<»lon,  883 
facial  artery,  521 

vein,  <il4 
fissui-eof  brain,  H97 
of  liver,  Ml 


Transverse   ligament  of  atlas, 
3111 
of  hip,  Ml 
of  knee,  :^47 
of  .scajjula,  321i 
tibio-hbular,  354 
mesoc(»lon,  8<>9 
priK-esw  of  a  vertebra,  14.^ 
sinus,  <'r2'j 
suture,  204 
Transversus  auricula?,  82A 
I>e<lis,  492 
perinaM,  1014 
(in  female),  1015 
Trapezium  Ixme,  2ii2 

of  pons,  fill* 
Trapezius  muscle,  400 
Trapezoid  Ume,  251 

ligament,  524 
Triangle,  inferior  carotid,  525 
of  elbow,  559 
[of  eleetiim.  5201 
of  IIe^lbacir222 
[of  necessity,  525 1 
of  neck,  anterior,  a25 

posterior,  521 
occipital,  522 
Scarpa's,  521 
Bubclavian,  527 
subina.xillary.  520 
suboccipital,  547 
superior  ciir«>tid,  526 
Triangular  ligament  of  abdomen, 
413.  221 
of  urethra,  1015 
interarticular  tibro-cnrtilage, 
331 

Triangularis  sterni  muscle,  420 
Trii"ci)8  cxtenst>r  cniris,  4liH 

extensor  cubiti, 
Tricuspiti  valves,  909 
Trifacial  or  trigeminus  nerves, 
112 

Trigone  of  bladiler,  958 
landmarks  of,  1 040 
Trochanter,  greiiter,  2Z1 

lesser,  272 

landmarks  of.  1049 
Tro<'hanteri(;  fossa,  211 
Trochlea  of  humerus,  241 
Trochlear  nerve,  719 
True  pelvis,  2t!^ 

corpus  luteum,  QS2 

ligaments  of  bladder,  Q5I 

ribs,  221 
Trunk,  articulations  of,  301 

miiscleii  of.  399 
Tube,  Eustachian,  S28 

Fallopian.  UM 
Tulier  cmeretnn,  6ii2 

ischii,21il 
Tubercle  of  the  clavicle,  23Q 

<»f  the  femur,  22!i 

genital,  138 

lachrymal.  1B2 

lamina(e«l,  of  cerebellum,  710 
of  Lower,  flUii 
for  islontoid  ligaments,  liU 
of  Rolando,  662 
«if  scaphoid  of  carpus,  252 
of  tarsus,  2ii2 
of  the  tibia.  222 
of  ulna,  213 
of  zygoma,  ILL 
Tubercles,  genial,  122 
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Tubercles — 

of  ribs,  225 
Tiibercula  <|uadrigemina,  702 
TuberusitieH  cif  hiiinerii»,  greater 
and  lee^er,  2o8 

of  tibiu,  2Iii 
Tuberosity  of  isc-hium, 

maxillary,  LSI 

of  palate  lione,  19o 

of  radius,  248 
Tiiljw*,  bronchial,  921 

hi  rutin  re  of,  in  lung, 
Tulnilar  secreting  glands,  QI 
Tubular  suUitauce  uf  kidnev, 
94r> 

Tubuli,  dental.  SM 
of  Ferrein,  04,H 
lactiferi,  Siali 
seniinift  ri,  QIH 
uriniferi,  fl4t) 
TuA,  vaticulur,  in  Malpigbian 

iKxlies  of  kidney,  946 
Tunica  albugineu,  OTP 
of  eye,  1112 
of  ovary,  l>Hrt 
reflexa,  970 
RuyiK'hianu,  iilD 
vaginalis,  9(>9 
propria,  1)70 
oculi,  H(W> 
va»culoMa  testis,  970 
Turbinateil  bone,  superior,  1S3 
inferior,  Iflii 
middle,  lii2 
Tutamina  »>culi,  819 
Twellth  nerve,  LLi 
Tympanic  artery,  from  internal 
carotid,  AltO 
from    iutcriuU  Diaxillarv, 
ii23 
lione,  Hi 
nerve.  7^  821 
of  facial,  7:^4 
plate, 
ring. 
Tympanum,  82fl 
arteries  of,  8.'U 
cavitv  of.  82(} 
memlirane  of,  S23 
mucous  membrane  of,  S31 
mu.xcle:4  of,  Slid 
nerves  of,  8il 
cMisicula  of,  &3Q 
veins  of,  S:U 
Tyson's  glands,  9M 

u. 

Ulna,  2ia 

articulations  of,  247 
i-oronoid  pnH-est.  of.  '34.'^ 
ilevelt>})nient  of,  247 
fracture  of  ^^oronoitl  process  ol^ 
4.'.!> 

of  olecranon,  4')9 

of  shaft,  4lJfl 
landmurks  <if,  I OoH 
nniwles  attachcil  t»>,  247 
olecranon,  prm^oss  of,  243 
sigmoid  cavities  of.  2-ir> 
Htvioid  pr<K"es«  of,  217 
tu'bercle  of,  2411 
Ulnar  artery,  •">«'>(> 

branche.-*  of,  3£i2 

|>eculiarities  of,  .'rt')7 


Ulnar  artery — 

rcinirrent,  anterior,  562 
surgical  anatomy  of,  567 
lym|)hatic  glands,  644 
nerve,  alii 

jjosterior,  MI 
vein,  anterior,  fi2il 
p«ibterior,  623 
Umbilical  arteries  iu  fielua,  126; 
916 

hftw  obliterated,  SiiJ 
cord,  m 

fissure  of  liver.  Sill 

regi<m,  contents  ol,  iiliQ 

vein,  i2ti 

how  obliterated,  Silfl 

vesicle,  107 
L'mbilicuH,  lOTj  AlB 

landmarks  of,  1041 
Unciform  bone,  255 

jirocesM  of  ethmoid,  1B2 
Uncinate  lobe,  6S(I 
Ungual  phalanges,  258 
Unslri|>ed  muscle,  li2 
Up|H?r  extremitv,  arteries  of,  6^  I 
bones  of,  2211 

fai4cia  of,  42.%  I 
ligaments  of,  322  { 
lymphatics  of.  diH 
nuiscles  of,  42.'> 
nerves  of, 

stirgic-.il  anatomy  of,  ^Ji? 
veins  of,  623 
Urachus,  9.'>."> 
Ureters.  952 
nuiscles  of,  9A2 
nerves  of,  953 
vessels  of,  95.'t 
Urethra,  (Icvclopinciit  of,  13fl 
in  tlie  i  liild,  Itil.s 
IjuIImmis  jmnion  ut".  '■>60 
caput  1>59 
female,  liZiL 
lamlmarks  of,  1047 
male,  959 

membranous  (lortion,  96Q 

prostatic  portion,  959 

rupture  of,  course  taken  by 
urine,  H>14 

sinus  of,  959 

pcK'ularis  of,  959 

upongy  i>ortion  of,  QfiQ 

Btnicture  of,  9<>H 

verumontanum.  959 
Urinary  organs,  944 

development  of,  iji2 
Urogenital  sinus,  liiS 
Uterine  arteries,  586 

plexus.  797 
of  veins,  622 
Uter\is. 

appendages  of.  984 

arlH»r  vitje  of,  liiil 

broad  ligamentH  of,  9fil 

ciivitv  or,  iiii 

(K'VcJii|inicni  i>f,  L31i 

(litlu-ll-^liUlri.  ^-tsl 

UJltlU'llll  nf.  7'  17  * 

[U'r\'fS  lit',  7^>7 
in  fii'lus,  983 

fundus,  Ixnly,  and  cervix  of,  QSl 
ligaments  of,  ^1 
lymphatics  of,  64 S 
niaM-ulinns,  or  ulriculus  horn- 
inis,  13.5,  2!iO  I 


Uterus — 

during  menstruation.  2^ 

nerves  of,  9S3 

in  old  age,  9S3 

after  |Hirturition.  98:i 

during  pregnancy,  983 

at  puberty,  9^ 

round  ligamentH  of,  9S8 

shape,  ptwition, 

Rtruclure  of,  981 

ve8Hel«,  983 
Utricle  of  vestibule,  J43I 
Uvea,  till 

Uvula  of  throat,  Sal 
of  rorebellum,  710 
vettico?, 

V. 

Vagina,  2IS 

culumiui  of,  980 

lymphotiiv  of,  648 

oritice  o^  977 
Vaginal  arteries,  586 

plexus  of  nerves,  797 
of  veinis  tiil2 

|Mirt.il  |ik-xu>  >''4 

j>ri.<i>i.''  ci  tfiiijc'Tal.  \~\  17i 

jin  i(  t"VH-s  c>t' s[>lit'n'tiii.  17^ 

sym  vi.il  uitiiiiirjiii-s,  2''T 
Vii^'ii;^  ricrvt-,  7^!s 

ganglion  of  ntot  of,  7.'^ 
of  trunk  of,  739 
Valley  of  cereltellum.  Ii>2 
N'alsalva,  simuHss  »»f.  ■'>04.  911. 

Valve  of  Bauhin,  882 

I'Di'i'iiary,  tH).s 

ti\  I  y^tic  duel,  ''ftfi 

J  jistjK  iiirin, 

<i!'  Kall-l)l:uiiier.  iiafi 

(it    1  l:i:^IUT,  ,>22 

ili'<'  i  S>2 
(>t  Ki-rkriiiL',  '•'77 
rnilnd.  iil2 
1  if  \" ifn i<.  7t>3 
Valws  in  rivrlii  nuricle,  9flft 
ol  i^  IIlpll;l(i<.■^,  ^ 
l"iilin<inii', 

.»ciiiiluiiar  jKinic,  912 
tricuspid,  909 
of  veins,  Si 
Valvula?  connireiitea,  877 
Yas  aljerransi,  97 1 
deferens,  972 
structure  of,  972 
Vasa  alterrantia,  from  bradaal 
artery.  aiiU 
allerentia  of  Ivmphaiic  glandft, 
639 

lTr\  1:1  :irl«'ru>,  'i 

erfvri  iidiL  of  111 

i>r  lyiii|>li:iiji' 
inK->iirii  iconic  iirii  ru-^,  AH 

rei'ta.  Sill 
va.Horun>  of  arteries,  hli 
of  veins.  M. 
Vawiilrx    -yj-Utn.  geiwral  ami- 
i>iii\'  111',  li 
I  iiatiLM-s  in.  :il  birth.  918 
pCv'iili:iritii-><   in  the  fo^ti^ 
915 

Vastus  extcmiw  muscle,  m 
internum  and  rrureus.  46K 
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Veina,  K«neral  anatomy  of,  &3 
aiiaKtomoHes  uf,  till 
c(iat.s  of,  Jii 
development  of,  12d 
miiiicular  tissue  of,  ^ 
plexuiM?»  of,  (ill 
size,  form,  elt*.,  fili 
8tniL*ture  of, 
valveii  of,  JJi. 
vejwelt*  and  nerves  of.  Mi 
Veins  or  vein,  dejscriptive  anat- 
omy of,  Hl'j 

of  alie  na.Hi,  tUJ. 
an;;ular,  t>14 
articular  of  knee,  Osil 
auditory,  SSS 
auricular  anterior,  614 

p<isU?rior,  Bl") 
axillary,  (i^a 
azrgots  left  lower, 

left  up{>er, 

riKht,  fiiZ 
basilic,  tl2i 
Iw/ti-vcrtebral,  O 
of  bone,  i^a 
brachial,  <'»'j"> 

brucbio-cephalic  or  innomin- 
ate, 62a 
bronchial,  &2S 
bumil,  <'>14 
cardiac.  ti3& 

anterior,  g3fi 

great,  dM 

p«Mterior,  636 
caniinal, 

cava  Hiijierior,  li2Z 

inferior,  6:^.^ 
cephalic,  6*24 
cerebellar.  619 
cerebral,  tilS 
cervical.  aM<ending,  611 

deep,  fill 
choroid  of  brain,  619 
circumflex,  iliac,  631 

Mi)>crficial,  6:tf) 
condyloid  poKterior,  617, 
of  corjiora  «-averni)sa,  i")-") 
of  corpus  sponj^iotium,  ti22 
of  corpuH  striatum,  61 S 
cvHtic, 

deep,  or  ven»  cttmites,  611 
dental  inferior,  61 4 
digital  of  hand,  624 
of  dipltie,  617 
dontalis  nani,  614 

pedis,  tl^ 
donti  npinal,  62ii 

of  1132 
epif^'a^tric,  fWtl 

8U|>erticial,  itiSi 
of  eyeball,  812 
fa<-ii\l,  013 
femoral, 
frontal,  tW'A. 
of  ( lalcn,  ttlfi 
paitrir,  6.'t.'> 
gaHtro-epiploic,  635 

f:luteal,  611:1 
lemorrhoidal,  6:^2 
of  h«  a<l,  61:: 
hqiatic,  631 
iliac,  comnir>n,  632 
external,  (ilil 
internal,  6111 
iliodumbar,  >'>'t'* 


i*ein»  or  vein — 
inferior  cava,  623 
innomin.itc,  625 
intercticilal,  superior,  62& 
interlobular,  of  kidnev,  951 

of  liver,  m 
intentMicous  of  forearm,  621 
intralobular  of  liver,  893 
jugular,  anterior,  61  *> 

external,  61,"> 
IKisterior,  615 

internal,  tUli 
of  kidney,  949 
labial,  inferior,  614 

superior,  614 
laryngeal,  621 
lateral  sacral, 
linginil,  611^ 
of  liver,  391 

hmgitudinal  inferior,  62U 
lumliar,  ti33 

ascemling,  623 
mammary  uiternal,  626 
masMcleric,  614 
ma»itoid,  61."> 
maxillary  internal,  614 
me<iian  cutaneous,  621 

basilic,  621 

cephalic,  621 
meilulli-ispinal,  620 
meningeal,  614 
meningo-rachidian,  62& 
niescnteric  inferior,  ()34 

Hiiiierior,  631 
nasal,  614 
oblicpie,  6.t7 
obturator,  tt^'j 
occipital,  61  "i 
cESophagcal,  621 
ophthalmic.  621 
ovarian,  6:{l 
|>alatine,  inferior.  614 
|ialniar,  deep,  62£i 
pal{>cbral,  inferior,  614 

superior,  614 
]iancreatic,  6.'^^ 
pnjicreatico-duodenal,  62& 
parotid,  614 
(teroneal,  631 
pharyngeal,  616 
phrenic,  6S4 
plantar,  external,  631 

internal,  631 
popliteal,  631 
portal,        636^  SM 
profunda  fcrnoris,  631 
pterygoid  plexus,  614 
pudic,  external,  t')30 

internal,  632 
pulmonary,  612 
radial,  623 
ranine,  614.  61fi 
renal.  634,  iilii 
sacral,  muldlc.  632 

lateral,  W.Vl 
Siilvatclla,  623 
Raphcnoiw,  external,  or  short. 
631 

internal,  or  long,  630,  lOOO 

landmarks  of.  1  ( l")7 
H'iatic,  6.'t'? 
8i)ermaJic,  61 13 
lipheno-palatine,  616 
spinal,  62S 
bplenic,  6;i^ 


I  Veins  or  vein — 
stylo-maKtoid,  615 
subclavian,  625 
1     Hublobular,  893, 2iM 

submaxillary,  614 
j    submental,  614 
super6cial,  61 1 
supraorbital,  614 
suprarenal.  634 
supraMnpular,  615 
sural,  <'>3I 
systemic,  61 1 
teinitoral.  61 4 

middle,  611 
temporo-maxillary,  614 
thyroid  inferior,  626 

middle,  61K 

suiterior,  616 
tibial  anterior,  631 

posterior,  631 
iranHversc  cervical,  615 

facial,  613 
ulnar  anterior,  62^ 

deep,  621 

posterior,  6'2.1 
umbilical,  9lli 
TBginal  of  liver,  SM 
vaha  brevia.  635 
vertebral,  616 
^  Vidian,  61ii 

Veins,  plexuses  of,  ovarian,  634. 

pampiniform,  633i  968,  9^ 
pharyngeal,  *^16 
pterygoid,  614 
spermatic,  633.  963 
uterine,  632 
vaKinal,  632 
vesico-prostatic,  632 
Velum  pendulum  )>alati,  85Q 

inter|HM4itum,  69'.t 
Vena  cava,  8Uj)crior,  621 
fffilal,  129 
inferior,  6.'^.'t 
Venie  comite^.  611 

he[Kitic:e  revehentes,  \2&. 

advehentes,  12ii 
interlobulares  of  kidney,  <">•"»(> 
re<'ta«  of  kidney,  951 
Thelx>sii,  or  mininie  cordis, 

637.  915 
vorticiise,  809 
Venter  of  ilium,  261 

of  ^-ajnila.  233 
Ventricle  t)f  Arantiiis,  667 

[of  the  conl.  «)56,  661^  6671 
Ventricles  of  brain,  third,  7QQ 
fourth,  112 
Hfth,  621 

[sixth,  656j  661^  667] 
lateral.  692 

liniuK  membrane  of,  714 
of  corpus  i-albt^um,  691 
of  heart,  left.  Sill 

right,  9i2li 
of  larynx,  9-_'4 
Vermiform  pnx-ess  of  cerebellum, 
inferior,  710 
8U|)erior.  7()S 
Vcniix  ca'^cHwa.  L23 
Vertebni  |>mmincns,  147 

development  of,  152 
Vcrlcbne.  il2 
j     cervical.  113 
I     development  of,  150 
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Vertcbmc — 
dorsal,  141 
general  oimnictera, 
lif^aiiicnUi  of,  .^(11 
luinlmr,  14H 
iiioveiiient»  of,  lOiffl 
Hacrul,  Lii2 
spines  of,  lUiil 

l:iii(ltnark!>  of,  K132 
istrui'tiirc  of,  UAi 
Vertfltnil  upoiieurcKiiH,  405 
artery,  <')4U 
column,  I 'iX 

artii-ulation  of,  3111 

4iM<itiuitinii  of,  IfiO 
foramen,  Ml 
ligauientH,  3ii2 

rej;ion,   nuiseles  of,  anterior, 

lateral,  323 

ribs,  22j 

vein,  »ilti 
Verlebro-chondral  ribe,  225 
Vertebro-sternal  ribs,  '224 
Vertex  of  Bkull,  2!ll 
Vertical  plate  of  palate  bone, 

[snlciw,  (iTfL  fiRGi 
Venunontanuui,  OoO 
Vesical  artery,  inferior,  58fi 
nii(l<lle,  5M 
sii)H'rior,  '^Hfi 

plexus  of  rierveH,  706 
Vesu-le,  auditory,  122 

cerebral,  1 

germinal,  100 

ocular,  121 

of  Purkinjc,  OH 

unibiliail,  IQI 
Vesi<»Ie8,  Graafian,  Qfifi 
Vet»ico-pr(wtatie  plexiw  of  vein^, 
ti32 

Vcsieo-uterine  ligamcntH,  981 
Vesictila  pro«talic:i.  959 
Vesimlie  scniinalefn,  SI2 

vei«els  and  nerves  of,  fl7.^ 
Vtwitnilar  nervous  matter,  JiS 
\'e«tibular  arten-, 

nerve.  SSS 
v'tiHtibule  of  ear,  &^ 


Vestibule  of  ear — 

mjueduct  of,  174,  832 

of  vulva,  911 
Vestigial  fold  of  pericardium, 

li2tJ 
Vibri»s«,  802 
Vidian  artery,  524 

tiinal,  ISO 

nerve,  727 
Vieiia<ens,  valve  of,  701^ 
Villi,  JjII 

Viscera,  position  of,  in  abdom- 
inal regions,  H<tO 
landmarks  of,  1044 
j     pelvic,  [MHsiiion  of,  at  outlet  of 
I  pelvis,  1017 

;  Visceral  arcbew  (fa-tal),  HI 
Vitelline  membrane,  23 
I     circulation,  124 
spheres,  1111 
VitelluH,  29 

;  Vitreous  humor  t»f  the  eve,  817 
table  of  the  skull,  li2l 
Vocal  chords,  inferior  or  trtie, 
1  924 

superior  or  false,  222 
Voice,  organs  of,  918 
Voluntary  muscles,  fi4 
Vomer,  192 
alte  of,  121 
articulations  of,  1122 
development  of,  121 
Vortex  of  heart,  914 
Vulva,  97fi 
development  of.  13M 

W. 

Wagner,  tactile  corpuscles  of,  IS  : 
Waters,  Dr..  researches  on  the 

lung,  9ai 
Watnev  on  the  structure  of  villi, ' 

an 

of  thymus,  942 
\  Weight  of  organs.    See  Individ- 
i  M«/  OrtjatiH. 

i  Wharton's  duct,  SM 
White  substance  of  cord,  GoZ 
j        of  Schwann,  IH 
I    nerve-substance,  ti9 


White  fibrous  tissue,  4& 
Willis,  circle  of,  .ViO 
Winslow,  foramen  of,  8fil 

ligament  of,  1141 
Wiwlom  toolh,  S43 
Wolffian  body.  1^3 
Womb.    See  Vtenut. 
Wormian  bones,  Llt4 
[Wrinkles    of    forehe:id.  368, 
3711 

Wrisberg,  cartilages  of,  921 

ganglion  of,  79H 

nerve  of^  7.n7 
Wrist-joint,  3.'t.'> 

landmarks  of,  lUfiQ 
Wry -neck,  aSfi 

X. 

Xiphoid  appendix,  222 
Y. 

Y-Iigament,  244 

Y-shaped  centre  of  acctaUilnin, 

2fifi 

Yellow  elastic  fibrous  tijieae.  4fi 

cartilage,  53 

spot  of  retina,  813 
Yolk,  im 

cleavage  of,  121 

Z. 

Zinn,  ligament  of,  312 
Zona  fasciculata,  953 

glomerulusa,  953 

pellucida,  99 

reticularis,  953 

vasculosa,  986 
Zygoma,  lljQ 

roota  of,  121 

tubercle  of,  121 
Zygomatic  arch,  212 

(oefise.  212 

lymphatic  glands,  fi40 
process,  193 
Zygomaticus  major  muscle,  SuL. 
minor,  375 


THE  END. 
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of      i)atji~..'with  itT  illiistratioiis.  Cloth,  f't.iiii. 

BOE.S'  Te.vt  Im.i.V  of  Therapeutic-*  and  Materia  McdIcA 
III  one  uciuvu  volume  of  .>H  j>aj;e:i.  ClutU,  fiM;  leuttier, 

STIIiI<£*H  TherapeuticM  and  Materia  Medlca;  a  Sjnrtem- 

allc  Tr»'uttsf  on  the  Action  bikI  T'aew  of  Medicinal  .\penls, 
IncludiiiK  their  Desorljitloii  and  lUstorv.  Fourth  i-iiiii.m, 
revlaed  and  cnlarRed.  In  two  larire  ana  handnome  i«'tuvo 
volamcMof  liKHmgea.  Cloth,  |iuw:  leather,  lllixji  very 
HandiKitne  half  TlUNfda,  rahned  bandn,  ftXOQ. 

FARttl'UAKHON'M  Guide  to  Thora|>eutlca  and  Materia 
Sledlea.  Third  .Xniericun  e<lliioii,  si>(^!lally  revined  by  the 
Author,  and  edited,  with  addilloni».  embracinc  the  U.  H. 
Pharmacopoeia-  New  Million.  InoiMnigrAil3n>o.TOliu&e 
of  ahtiul  .VV<  p<U(e^   ( /'/vj/fir/ni/.  l 

BRU('K«M  Materia  Mi><llra  and  Theiapeatta.  NflWObuitb) 
e<lit*on.  In  one  r.'ii>o.\ oiuineof  .lUl  pacei.  OloUl||LKIk  Boe 
IStwimW  Si  i  ifji  u(  Mimiml*,  paice  1. 

BAATItOMIW^s  .Nev\  Ueiiie.iie«  of  ladloMoat  Houiw.  , 
Tbeir  rhyHioloKical  Actions  and  TherapoDtloal  VlML  Oo- 1 

tavo,  iihoiit  H"!  i>ai;>-H.    .  y^  f;«iriH/7.  i 

H K It ANN'S  K.\i>i'rl menial  rhuriiiaj'olo»fy.  Trunslate<l. 
with  ad^litlolis,  by  H.  Mkauk  .smith,  M.  1»  In  one  lUiuo. 
Volume  of  iwiNucuM,  with  x:  IlluKtrutionK.  Cloth,  fi.'>>, 

OBIKFITH'S  I'nlverHal  Formular>-;  (><jntuliiiin:  the  Meth 
o<t.H  of  PreparlnK  and  Admiiitblerinx  tjtndnal  and  utiier 
Medicines.  Th<  \\  hole  udapli>d  to  phyhlclauif  and  pharnia- 
oeutl.sU.  Third  edition,  thorou{{hly  rcvlsod,  with  numeroua 
•ddiUona.brJouM  M.XAiacH,Pbar.n.  IiioDelacg»ool*vo 
volnmeofnSlMflM.  Cto(b,HIO;  iMttMr.lMti 


PATHOLOGY. 

|pAY!fB*8n«iienlPUtaology.  i><  sii.;iK.<iafiaQlDtnKlticUon 
to  tne  iirartlre  of  medicine.  ^  •  r>  huiulsonie  <winvo, 
IwiL'.-^,  I'.i  ennruvln^rs  and  1  coloieil  j'late.    Cloth,  %-\Hi. 

.  •,i.Ui.  I 

COAT."*'  I'alholoijv,  In  one  liandMime  »»otnvo  volume  of 
<«»  iia«e«».  With  .tpi'llhistratifins,   (.'loth,  t.\..'>iJ;  leather.  SHi-  iii.  i 

VAI  <J1IA>'  A.-  N(»V^  on  itoiualiien  and  I^rieoiimiii'-H  or 
IMi'  -I, ,il  .11  .1  r.ithoioiiicui  Alkalol<ls.    In  uue  l^iiit.. 
'.I    ■!  .    <  !otli.»l.7'i     (  Jii.'l  It  •I'lij.  I 

CiKl'I.N'S  I'.iiliolo^y  and  Morbid  A imlouiy.  Newiskxih 
Auierican,  from  the  seventh  revised  and  enlarged  Kof- 
Itth  eilltion.   In  one  liaiulsume  octavo  volume  of  aboot 
.'■!>  1  im;;,  s,  «  ilh  l.Vi   llh.^lration^.    y  VrtfulriuoA 

SCIlAI'lvK'^  I->scMlliil.s  ol  lIiHtoloK.v.  l>e«<-riptlve  and 
I'racii,  ai.  in  one  •kiuvo  volume  of '.US  tw^es,  with  291 
illuntratioiui.  riolh,  sj  r.. 

CX>RNiL  A:  RANVI  i:it'.><  Mantial  of  Patboloftica)  nia- 
ir,|.,jv.  'I  raii-^hiteii.  \Mih  Notin  and  Additions,  hjr  K.  t>. 
■si I  X  K  h>rK  .UK,  M.l>,,uii  l  .I  II  KNuy  C  HlUKM.M.U.  Octavo. 

liltlCIN'!!!  lllstoloin-.   t  hird  (Million.  In  one  l',:iuo.  volume 
Of  «U  paiiw,  with  Ul  llluHtratioua.  Cloth,  fLSOi  ttee  Mu-  | 
dfttty  SrrUji  Of  Jtfitnual*.  jmte  I.  , 

WOOnilKAIVS  Practical  l'Mthol««ry.  In  one  i»vo.  vol  of 
f'T  j...^'  •,  with  liii,  coi.:fi-.l  ;;Uis.  in  the  text.    Cl.ii.'i,  n'.hi, 

f  l2i'l*EU.*!<i  SuTKical  ratUology.    In  one  titao.  volume  of 
ftU  iMwea.  with  81  lllustraUona,  Clotb,  fLOO.  tfeo^wMntt'  I 
AriMQ^  JfamMU«,  paseL  I 


PRACTICE. 

A  SYSTF.M  of  Pracil.al  M.-hcin.  ,  hy  Ainerk<-«ti  Aiitt. 
Kdlted  by  Wii.i.iam  Pkim-eu.  M.  1'.  LI..  P  fjoutf^ 
work  now  readv.  in  tlvee.xtra-sljt^^d  octavo  v^klOBM* 
Uinljut  ii73  jviij*-!,  with       tilattratlunv     I*er  Tftnmjt 
cloth.  tSuOO:  leather.  flOO;  half  Hawa,  |7.aDi    JPffr  «au  *« 
MbeertpUan  only. 

PIjINT'J*  Trejill«M»  on  the  Prlnislt.).><4  and  Ptmctlf- of  IfcU- 

■  •Slle;   designed  for  the  us«-  of  Mudentnand  Prar'tH  hifurr*  %4 

Medicine.  New  (nixtUj  edition.  Thonancbly  r»v»— •<d  »»r 
the  Aotbor,  aiHlstted  hy  WILLIAM  ILWr.Kii.  M  1».  a*.f 
AUBTtti  Futrr,  Ja..  M .  D.  In  one  large  and  .-ivrwlc  prtor^** 
ocomi  volume  of  lhv>  t>a'.:eH,  with  ^  Wiio  i.vjtiL  ct*>>o.  4& 
•tfomriy  bound  In  ieatiier.  with  rais.-<i  iHtnda,  fik.W 
hand<inme  half  Ruvila.  ral««sl  ban'ii.  tT.i'x 

II  K  YN'lH.nS'  .'*y«loni  of  M.Hli.-lne.  K.llted  bv  If  If  < 
HouNK,M,l».  In  tliri-i' larKeiK.-tttvo  volunit-nol  ■ 
printed  doubli^'oluiiiiie<1  iMiKea,  with  U<  UIuatr»tluBau  nm 
volume  In  cloth,  (Viki:  in  le«tb«r.t&«:  half  ttwde.  fUia 
Sold  only  by  fttibsci  ipi'.on. 

IIKISTOWK'rt  Treailv  on  th"  The,,rv  and  Vn^rU:m  i4 
Medicine.  Mecond  An)erlcan  e<liiUio.    >UUt»^.  with  aaV^ 

tlom,  by  James  U.Ut}Teiiuranji(,M.O.  

bandinme  octavo  volume  of  Xaai  cloMelv-pctntMl 
Cloth.         leather,  |S.no:  half  Kii<Mla.  (a^.M. 

UART.oiHORNK'H  llouseliold  M^uiiial  of  MxttcAn*. 
L'erv,  Niiriini;  and  ItyKtene,  Kxtrandavd urtavo, iMi | 

',:-^rw<H»i.  ui.s,  s  niii-(wc«piM«.  cioch.|<: 

half  Morocco,  fr'i. 
HARTSBQItIf  B*8  SMential*  of  the  PrtndDlea  wirtl 
tic*  of  KMtrloe.    A  HamilKiolc  for  siad«l>to  aail 

tionern.    Fifth  edition,  revinsi  imd  liafiro%ird  1& 
liaiKUoiiii'  royal  l.'nio.  voluioe  of  •■  i>  pKW,  wStb  HO  tUl^ 
tratlons.   ( "lo'tli,  fl7...  half  liound.  ♦-li»t, 
FOTII  KKUl  H.'f*  Praotltioner  n  Handhriok  i>f Tre*i iniat; 
or.  The  I'rincliitf-^  f>f  Therapentle-v   Tblrd  edltluiu    lu  OOO 

very  hands,. n  tavo  volume  of  Ml  (lOtfea.   Cloth,  fl.;*, 

le.ilher,  f  1.7V 

TUF.  YKAK-nOOK  orTr.ulnient  forl<«7      \  Crltir^l  ?>. 
vie w  1. ir  I'r.e'i  II   iiiiTs  olM  !■•! II me.    A  <  ; iisvi  ri.  .1     i in  n 
of  iueilii-:il  progress  li>     eluluent  nliyi>tc-iaii>  mu*i  vuripeusak 
In  one  octavo  \  <dumeof  Slpa(M,  Cl0lll«ft.Sli. 

Tin:  YP.AR>m>OK  ofTreatmcnt  for  IW.  SUattv 
ulKtve.   12mo.,  ;w  (lajjea.  Cloth,  fl.SS. 

W.\T«ON'f*  Leoturee  on  the  Princlplea  and  PmeUce  ei 
Physic.  A  new  Amerhun  from  the  rtfth  revl**.!  Ttt^^.A 
edition.  JCdlti-d.  with  addltioM.  and  ^eve^ll  baii-lr*«!  ul  i.» 
tratlons,  by  Hknkv  Hautwiiornk,  .M.  I).  In  twj.  Lara* 
octavo  volamee  of  I»M  pa«e».  with  ISO  woodcuGL  CUillt, 
^,au;  leather,  (I  I.uol 

aiCHAKDH4»N>M  PnvoBtivo  XodidJM 
some  octavo  volume  oTTaiMlCM.  0l0llt.tiM: 
half  Ru-wla,  fVVi. 

BARTHOLOW  on  Electricity  a«  AnpUed  to  the  Prmtice 
of  Medicine  and  t^urKery.  New  (thini  i  edition.  I  a  "ii*  ' 
VOtUiae  of  m  pocea,  with  110  lltusiratlona  Ctotti, 

BROADRKNT  on  the  Puli«e.     In  one  rirua  vn 
{  l\riMrlnr}.)    See  .SrrlM  'y  Cltnical  MaiiuaU.  pajCM  Z 

SCIIHKIHBR  on  Maxnage.    Tran.-laled  by  Mijvi.ki^- 
In  one  svo.  volume  of  in  pa«e«,  with  117  itiii.Mraii.vsa. 

Cloth.  ¥!.-'>. 

FIKL.V  YHON'H  Clinical  Manual  tnUttBUnAj  of  Mesllcal 
Caaes.  For  the  us.'  of  siurl«  riL<  and  PnwUtiaamof  JC«IK 
cine.  New  tslltlon.  In  one  i::ina.  VoMUM  Oa  flB  fHfVk 
with  l.W  iUustrallons.   Cloth  J:^t<i 

TANNKR'!*  Manual  of  Clinical  M.s|l<  ine  und  l'l.-.-vi^-»; 
I)lai;nosl.H.  Third  American  fVoin  the  8«»«-ond  Ijondt»u  *^ 
tlon.  I  n  one  12ma  volume  of  SIB  pasoa.  Cloth.  ti-Mt 

MTURUEH*  Introduction  to  ninleal  Medlcta*;.  La  m» 
12mo.  volume  of  r.'7  pa^t-^.  rioth.  li.sft. 

FKNWI('K'8  Mudeiit  s  i.iii.it'  to  MnlU^l  PUruoU^  FlWB 
the  third  revls.'!  •tii<l  cnlaru-isi  Ivrucllnh  ctltloti.  lo  ••• 
lUnio.  volume  of  .rjs  with  s7  I  llustratloDa.  Clolt. 

DAVIS'  Clinical  la»ciure*  on  Varluu-i  Im|>on*ni  I*«maaa 
.s.'cond  oditloo.  iBaaoUoukvoLofSSTpasMb  CH<lL,<i  a 

TO  n  11*9  GHnloat  Iioetnna  on  Certain  Acmi#  Iilaaa«a.  to 
one  octavo  volume  of  S3)  |Mur<«-  Cloth.  *r.V. 

Pl.tNT'l;!  Kaaays  on  Conservative  Medicine  and  Kl  

Toidca.  In  one  ISmo.  voliUBO  of  21»  pnVP'  C'taih,|LSk 

BAR  UBW*»  MaiMwl  of  Ibo  FHwOe*  of  3C««Mm.  0« 

LYONS'  Tre«tl»e  on  Fever.  In  one  octavo  volume  tvfS* 
pftk-'s*    Cloth. fJ.2.V 

IlVOHON'M  Lectures  on  the  Sttidy  of  Fevtr.  Xnoaoocta'm 

volume  of  »n  pnoea.  Cloth.  fZ^IO. 
L.A  ROfUKonYcllowFevef. 
Patliploirtoal,Bllpk»ftaaMid':_ 
two lai»o »Yo. Tolumea of  im pa«M.  Ckiak,9im 


ORGANS  OP  REOPIRATfON  AND  CIRCOLATIM. 

HRO%VNK'S  Pructlcnl  tJulde  tn  ni«5a.«r-  <,T  tb..  Tbrml 

and  ,\i;mv  and  .\  s?».»c1mI«s|  AlTcvtlons  of  tlo-  j;<r» 

e<llilnn.  hi  une  «va  volume  of  'Cs  (tagm.  wtUi  19  ttla*- 
tratlons  In  color  and  'Ji»  wooden ta,  dwlgnrt  aa4  ■lonilot 

by  the  author.  I'lolh.^ft.Oll 

t'OIIKN  oii  Thri.al  mi  l  Nas.il  Pas.'sajce*.  •sTItlon  t« 

one  I  "  •  ;i  \  <  i  ',  I  ; '  I  Mil  "I  .  '  'J  .i-  -    ',  il  h  3.1  I  'Ins.      /  Vt»  »»r 

SKlLKIi'ri  HandiHjok  of  l>k-M-ai^  of  the  Tlm»(.  N<<*r  »ot 
Naao-Phao-nx.  l«ew  (M)  edtUnn.  to  on*  laa*. 
of  about  aor>  pacM.  with  abont  140  UliMuatlom  an  i 

idab's.    '  /'I       •»  ' 
Pl.lNT'S  Manual  of  .\i|S4MiH.itloli  and  PenriBsJ-.a.  ..f  • 
Phv-»tcal  L>lafc'iio»i*  of  I>tM'it.'e?i  of  lite  lJaue»  <»ud  H^kry 
and  of  Tborado  Antnirmm.   FonrUi  tiitlwa— Awif 
niition.    In  one  handsome  iJiuo.  vol  uue  or  V¥ 
with  I»  lllustnitton*.   (  iotlt,  ♦l.7'«. 
KI.INT'"»  I'r.o  l..  nl  I  rcds-  wn  the  1'hv.ilcal  E.ti'0.ri«II..Ti  rf 
the  Chi-iti  and  ihv  l>lH«uoal>>  of  lil«aa%.^  Aff»cl>i><  lo*  f*r- 
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ORGANS  OF  RESPIRATION,  etc.— continued. 

FI^INT  on  HhthiiN;  Its  MorhUI  Anatomy,  Etiology,  Symp- 
tomatic KvenlH  nn<l  Cumi>lkeaiii>iiH,  Fniailty  and  ProKhoiia, 
Treatment  and  I'tiyHlcal  DiAKntmin:  In  a  Mrtea  of  Clinical 
Stndlen.  In  one  svo.  vulutne  of  441' i>aKc«.  Cloth,  13.90. 
MMITM  on ('on!<uiui>tlon ;  iiHKarlynml  Ri'miHltableSlagefl. 

1  u  on«-  octavo  volume  of  i>i  inik*"*.  Clotli.  tl'ix 
WLLLIA^IM  on  Puimoiiary  Consumption:  It.i  Nature, 
VaiMlaaAnd  Tnittnu  nt.  with  an  Analynls  of  One  Thon- 


iOMm  to  Kxcniplirv  ll«  1>nnitlon.  In  one  octavo  vol 

 J  of  »)S  {ismr^   <  1.  ii  h , 

PDIiLKIt  '>ii  M»-ii>4'Mi>rtli<  lAinifnand  .\tr  rnxsjii^tHi:  their 
ntlloIuK^  ,  I'liysicai  Diayiioaia.  Ujrmptoins  and  TreatiiMiBt. 
_a«qgindc<iltlon.  Jnoaeav&Tcj.  of 'fnpMMk  ClottiMia 
JUA  wM'II  R  on  Pneumonia,    in  ooa oetaTO  voluma  of  460 

MM.  (Mfth.f'ixn. 
CwOSH*  l'rii<iir;il  I  r.atlw  on  ForplBn  Bodlt-n  in  I»if  Mr 

PMMiai:t"<.    t  II  out-  iwutv  u  volumb  of  -isi  pbk(^.  with  .'jii  illiis- 

traliniis.   flotli.  tiT-V 
l^I.ADK  on  Hl|>litl>eria.  In  one  12mo.  voliiino.  Clfjih. 
%VAIj.*<ll  K  cm  the  I>l>i<»/tM'n  of  tlic  Ilt-tirl  iiiiil  (in  at  \'i-.vM'l», 

In  one  m-luvi.  vuliiiin-  of  ll<".  |iai;i-H.    (  lolli, 
FIilNT>H  Practical  Treatise  on  the  ]>ia«nu«i».  I'alholufO' 

aiMi  Traatment  of  Dtoi—  of  tlw  H«an.   tMooiMl  and 

rvrlMd  edition.  In  one  ocuvo  ynlotmytm*^  Gloim9Ua 

ORaANSOToreESTION. 

VnMsLf.  on  chou-ra.  itn  Orifrin.  OHWdoo,  Bymptoma, 
rtwrentlon  and  Tnntnicnt.  In  ona  ISma  Tolnme  ofm 

Myf,  with  n  rlmrt.   floth,  ♦l.av 

HABBRSHON  on  IH-uHcat-x  of  the  Allmontury  Cunal. 
Socond  .'Vniprtrau  fnim  the  third  Hlid  enlarKe<l  KnklUlt  edi- 
tion.  In  one  octavo  volume  of      imiifx.  ('loUi,|Uli. 

C'HAMHKKM*  Manual  of  Met  In  n.nlth  and  Dtown  la 
one  hnndioinf  ootavo  volume,   <  Voth.  fiT'i. 

PAW'H  Treatise  on  the  Fiiiiclioii  of  DiKKRtlon:  lt»  Dtn- 
ordersand  their  Trentmeiit.  Krntu  the  si.-oii'l  London  edi- 
tion, in  one  handMitiic  \  oUiitii'.  smal !  i •'  !hv<>.  i  ImI !i,  f2.UU. 

VENEREAL  AND  SKIN  DISEASES. 

VAYIMU'H  dtntral  Atla*  of  Venereal  and  Skin  Dimaflca- 

Including'  rita!;iio«l'<.  Proijnooi!"  aiifl  Tn  itment.  In  elfilit 
Ibllo  purl'.,  iiicasiirltiB  11  x  !•«  Im  lii~i  hipI  ronii>riHlii;,-  Hi) 
UuraKof  te.\t.  with  i.>  larKe  \voo<lait.>i  and  ItU  llipirea on  Art 
nifl>pMe  <H)lor<-<l  iilaten.  Parta  I.  and  II.  (AK  MMte.) 
Prtruill.undiv.  ishi.rti'j.^  Price,  per  part.  flaQ.  Vormit 
hy  »ntawrli>lloii  only.  siKjolmen  of  plati"^.  hy  miill,  lOeenta. 
Addn-jvi  llie  I*nlill.-<liers, 

BYDR  on  the  Skin.    New  cJd)  edition.  In  one  very  hand- 
aome  octavo  volnma  of  tm  pacea,  with  M  lUuattatlooa.  i 
and  two  oolorsd  plataa    Clmli,-9in;  laatliar,  I6.S0. 

Br.llSTEAD  A-  TAYLOR  oathaPath  .lM:;y  and  Ti.ot 

lueut  of  Venereal  l)UeiiM~s,  InoludllW  the  results  of  rw-ent 
InvMtlsatlona  uinm  the  i>ubje<-t.  Fifth  e^lltion.  In  one 
octavo  volume  of  HStt  paicex,  with  1%  llltiMtrations  und  1.1 
chromfHllthcMrmt'tdc  fti,'(ire?».  Cloth,  H">:  leather,  {.VTS; 
half  liii-sila,  *!',:::>. 

COKML  on  ^vi.iilllH.  TranaUted  by  J.  Hknrv  C.  Sim 
M.  !>..  and  J.  \\  ii.i.iAK  WJUTBglLiX  In  ona  varr  I 
nume  octavo  volume  of  «!  PftgM,  With  MbMMUftll  fill 
tlorut.  Cloth.f'LT.x 

Cri.LFRlRR'H  Atliw  of  Venereal  DUwuHes.  Translated 
and  edited  hy  Frkkua-v  J.  Hf»iMTH.\i>.  M.  I).,  I.L.  1).  In 
one  lance  lm)>erlal  -ito.  volume  of  pui^en,  doulile  K^ilumns, 
with  'JH  plate«,  ronloinlnK  alwul  LVu  IlKurcn.  In'Uiitlfully 
rolored,  many  uf  them  the  alxe  of  life.  Btronsly  bound  in 
rioth,|l7.oa 

I]rTrHIN80?«  on  Syphlllii.  In  one  ISma  volume  of  M2 

puftpfi,  with  S  cIironiiHlithosraphic  plates.  Cloth. 
Hee.*rJ<4'(/  I'Uninil  Mniiiiul.t,  \taifeZ. 
EiKK'H  I.ectureHon><yphilia.and  on  .Some  Fomu  of  l/ocal 
rHaeaee  Afltetlnc  Pruidpally  the  OrKaiM  of  Generation. 
In  one  handDome  octavo  volume  of  pajren.  Cioth,  12.35. 
IIII<1<  on  .Syphlll""  and  Ixical  Contavtous  lilsonlenv.  In  one 
handttome 'vo.  \oliinie.  Cloth,  fl'iV 


FOX*8  Epitome  of  .Skin  Dixcaaes,  with  Kormulte.  For 
8tudenta  and  Practltlonera.  Third  edition,  revlKe^l  by  T.  C 
Pox ,  M.  R.  C.  8.  In  one  iZmavolnmeorSM  puKcn.  ciotb,9l.2&. 

WII.Aoirs  Stadentl  Book  of  Cataawwa  Medlctoe  and 

I>iseu^«e:s  of  tiM  SItla.  XO  OM  ttDOk  TOlUlIM  Of  M  MgH. 

ClothJKl.yi. 

HIl'LTRR«ft  Handbook  of  Rkln  Phil—, Ibf  StaaMiti aad 

Praetltloncrs.  Hreond  American  edition.  In  one  ISmOw 
▼olmne  ..r       ]>!ll;^•^,  ^si!h  I'.hmtratlon-'.    f 'lotli,  fl'iS. 

DISEASES  OF  THE  URINARY  ORGANS. 

nOIIKHTs'  I'rnctl.Kl  Tr«>ti-M  on  fiinary  nud  lienul  Pis 
eii«4-(,  itu-iiKiinK  I  rinary  I>e|M»%lia  Fourth  AmcrK-an  from 
t)t<'  fourth  ri  viiied  London  eillilon.  In  one  large  octavo 
voluiin-,  of     iiuKOM. Willi  SI  lIlUAlnitiOns.  CloUi.nfiQ. 

Fl'RDY  on  itriKht  h  iM^cwu  and  Allied  AflteUona  of  the 
Kidneys.  In  on.-  iiaiMNoiaatvoi.Toliiinoof  MiMmee,  With 
llhMtratlon't.  cloth 

€MlO(><S<  Practical  rr4  uu<<e  on  tho  Dtaeeaea,  Ii^artca  and 
iCalformatlona  of  tiie  i  rlnarv  Bladder,  the  ProelateUland 
and  tlie  Crethra.  Third  edllliin,  thonmirhlv  revised  hv 
8ami'ki.  W.  •iriiixfi.  A.  M..  M.  I'.  In  one  haiiilsom4<  syo, 
volume  of  'iTt  paees.  with  \7>*  illu.'^tratlotia.  Cloth, 

THOMPHON'S  Lectures  on  Dineaaesof  tboUriiiarrOrnna. 
Second  .Vmerlran  <Kiition.    In  one  octavo  volame  of  3B8 

B«e<l.  Willi  i'j  WiMMlnit'*.  fUith, 
O.lII'SON  on  the  I'ntlidlov'v  and  rreatni.  lit  ofsirirture 
of  the  Crethrutth"!  Urinary  Flstnlje.    From  the  third  Kng- 
Uah  edition.    In  one  octavo  vnhuiio  uf  .'-v.i  pat^ca,  vvllh  " 
nlataaand  ^7  woodcuts,  cloth,  t-'-.r*'. 
IjI'C'AS  on  Diseases  of  the  Crethra.    In  one  l^o-  volume. 

I  /Vro/irOif;. 'i  N'T/"  of  Clhiirnt  MnnuaU,  pai;e  ^ 

niORK  IS  on  snrifical  I)iseu.M-?<  of  the  Kidney.  In  one  ISmo. 
volume  of  ...l  |iai;i>.,  *i  woodcuts  and  »1  colonsl 

plates.  (  li  ilh,  >rf  Srrtf»  lit  I  'Unirni  .Vonnatf,  pasc  i 

BAfeJIIAM  on  Kenal  UUea»e«:'  a  ('lliiUal  Uulde  to  their  I 
Diagnosis  and  Treatment.  In  one  roN  ul  l2mo.  Vfllnmaof  I 
KM  pogee,  with  illuatratluno.  Cloth,  ^uu.  { 


DISEASES  OF  THE  NERVES  AND  MIND. 

ItWHS'  lliilwIlKiok  r,l  li]<    liiM  ax-M  i>f  the  .Nei  \  on-,  Sjslcia. 

In  one  oi'luvo  volume  of  7Jii  puKcs,  with  ^^l  llln-«iriitloua. 

Cloth,  f  l.'.0:  lea!hi  r.  «.'>  Vl. 
MIT('IIRI,iI,*.<<  Leriurc-,  on  IilHeiisos  ofihe  Nervou-.  Sy<v- 

tem,  F.'-piN  lallv  in  \Vo:in  ii.  s.  n.I  i-dillon.  Inoneliand- 

Bome  IJtuo.  Volume  td' 'ivl  naaes,  with .iltthOKraphlc  churla. 

cloiii.ji.rv 

BA.^III.TON  on  Nervous  Dl.seas««:  their  Deacrintloii  and 
Treatment.    Second  eilltlon,  thoroughly  tevlaeu  and  ro- 
written.    In  one  handsome  octavo  voramo  of  Wpana 
with  72  itluHtratioas.   ( "loth,  fl.i»». 
CLIH'MTON  on  Insanity.   With  C.  S.  LawH  onCuatodrof 
IIl^ane.  hy  C.  F.  F<>ij*<m,  M.  I).    In  one  svo.  volume  Oi  AQ 
iiaties.wllh  •>  pliil'--.  <  h.l  h.  r-l       lir.  Folsom's  .\hstract  of 
J  Ji«  s  I'l  11  s.i  U'  M  ;iara!<  l  \  .  -.i  c  III  1  i',v  , 
S.WAtil;  "II  In-yuilly  and  .Mlii-»1  \i-iiros«-a.    In  one  12mo. 
volunn-  of  .V.I  p.ii{e?i,  «ilh  l-v  tv]>icui  llhisiratlon!).  Cloth. 
.S, ..  Stri-iuf  C//iU(-ni  .l/iiiiieiJi,  pnifei 
TCKH  on  till-  Intlueiue  of  the  .Mind  over  the  Hody  la 
Health  und  I>l-S4-iuie.   Se,on<l  iiliiion.   In  one  ix-tavo'^  ' 
mue  of  .V(lw  (utKes,  with  Ti  llliMtraUona.  Clolh.|3.U0. 

tiRAYVS  l*nu  Ileal  Treatiae  on  INaenaai  oft^a  Ni  

.System.  In  one  iiandeome  octavo  volume  of  aboot  WO 


pages.    ( tYriXIriiiii. 

PLAYPAIII 


Za 


 on  Nerve  Proi^tratloii  and  llvi.„ 

small  octavo  volume  of  97  (>age.s.  I'loth,  (l.UQi 
ffWr..H4|.M'!4  Ahatrnci  of  Btatuta«  of  V.H.  on  CiMlOdjr  Of 
Insitne.    In  one  svo.  %'olume  of  1<H  paeen.    Cloth,  fUOl 

Ais..  lM)und  with  Cionnton  on  litMitiifii,  ahove. 
JONKH'  ('linl<3il  ( tlmcrvation.s on  Fun.  iion.U  Nervous  Sto* 
orders.  lu  one  »vu.  volume  of  .mo  I'.i.t-M.  Ciuth,  |3.::a. 


GYNECOLOGY. 

TlIK  AMRRIf'AN  H.vstenisof GynR-coloin  andOlwtetrlca. 
In  treatises  by  varfou.s  authorn.  (iyntecoloKv  e<titc<I  by  M  at- 
THBW  D.  Mamk,  M.  I).,  and  Ubsti-trics  eillttsl  l>y  H.tuTox 
C  llinav,  M.  t».  In  four  ver>-  handsome  suiHT-roval  octavo 
VfdiHiie-i  n(  aN'Ui  '»•>  pni.'i}M  each.  Volumes  I.  anif  II.  of  the 
<;>  n.i  I  oln^-y  ait  n.iw  ready,  i-  iiitalnini;  I'Hd  |»ai{i-s,  with 
^  eriKruvinn  and  7  plat*-:*.  Volume  1.  of  the  ( ilmtetrics  Is 
now  rewlr,  contalnliig  fua  unges.  with  .nn  euKravintrs  and  1 
plate.  Volume  II.  of  the  Olmu-tri*^  Is  In  prena.  Per 
volume,  cloth.  1<  alli<  r,  half  Itusula,  f7.<i«>.  J-Xm" 

ttllt  hy  jniftMrt'ijtf i'iti  i>nhj. 

THO.MAH'  Practical  I'reallao  on  the  Diseaaea  of  Women. 
Fifth  edition  rewritten  nad  freatli*  en  lan;e«l.  In  one  laigo 

and  haodaome  octavo  vomme  of  IM  paxes,  with  aH  Illus- 
trations. Cloth,  ^Vilii;  leather,  half  Itusjtta,  raised 
hands,  %.T*\. 

EJHMET'.H  Prlndplwt  and  Practice  of  flyiui-rology.  For 
Htudenta  and  Practitioners.  New  ;  third)  edItlOD,  re\iaed 
and  enlarired.    In  one  larve  0(<tavo  volume  of  wO  jwices, 

«  1th  I'i'Mlhi'itratloli-*-   Cloth,  f»;  leather.  half  Ilu.saia, 

ralsfil  haiiil-*,  J'k.Mi. 

KDIH  on  Dlaeaaea  of  Women.    A  Manual  for  Htudentsand 
Practitioners.   In  one  handsome  8va  volume  of  I 
with  1«  Itlustimtlons.  aoth.HOO:  leather,  Htn. 

M AY'HManualof  the  DIseii*.  >  of  Women,  in  one  l2mo. 
volnm<>ofM2  pages.  Cloth. 

TAIT  I  I>iwson)on  DIaeasesof  Women  and  AlMlomtnal  Sur- 
Kery.  In  one  octavo  volume  of  about  •»  pagea  (A*> 

BARNK.**'  Clinical  ExtKwItlon  of  the  Medtra!  and  Rnrirlral 
Dlseusi-s  of  Women.  Third  vVmerli  4in  I'l  .  in  i  ic  i  lil  nl  ?;nj{- 
liali  edition.  In  one  handiwime  octavo  volume  of  about  800 
GMes,«Mhatoat  am  llluatratlona  (.Prtpani>o.) 

DlJm^AilHI  Cnnlcal  Le<-tureA  on  the  Pitieaaes  of  WoOMB. 
In  one  octavo  volunie  of  IT.'i  pa>:<-<.   <  •loth, 

IIOIXiK  on  DIm-iums*  I'ecullur  lo  W '.n,' m  includliiK  DIs- 
placemenm  of  the  V'tenw.  Si-cond  isllilon,  revi-sed  and 
enlarKed.  In  one  tieautlftUly.printed  octavo  volume  of  519 
pajicA.  with  orltrinai  lllustratlona  Cloth,  MJia 

A]wwSI<I.*8>nctlGal  Trcailae  on  the  PIsseBMPecallai 
toWomn.  Cn»Tolnme.«vo., ASopaaMk  CtoUMHiL 


DISEASES  OF  CHILDREN. 


SMITO'.^  Trratlse  on  the  Dlmuten  of  Infhncyand  fldld- 
hood.  New  (sixth)  edition,  thoroughly  revised  and  re- 
written. In  one  handsome  octavo  volume  of  887  pages,  with 
40  llluatntlou.  Cloth,  fUO;  Iwthcr.  PJO  ' 

O^'RIf  on  Surtrlcal  Plsenses  of  children.  In  

volume  of  U.^  paxes,  »lth  s>  wootlcuts  and  4  chionio. 

lithographic  platea.   Cloth,  (100.   See  Hetia  ti  CUnlcat 

M'tnuaU,  page  2. 
WRST  on  Bome  Plsorrtem  of  the  Nervous  8>*stem  In  Clilld- 

IhmmI.    In  one  vo1iiim<-. -.nndl  I'Jnio,   Cloth,  fl.mi 
C'ONDIK'fs  Pruri;.;.!  'l"u-a;l^i    on   Iii-.eas4'«  of  ChiMren. 

tfixth  edition.   In  one  i^  tiivu  volume  of  779  pages.  Cloth 

SUi;  l«athw.fii->   

OBSTETRICS. 

THE  .%MKRir.%?»  S>niem  of  f>hst(.trini.  see  the  American 

Svstems  of  ( .  -.  Mm-'ilo^v  and  '  itwl-  1 1  !<•«.  ulsix  i-. 
PliAYFAIR'rs  'l"r.i«ll.*e  on  the  S.ii?j.<-  and  Prncti-<-  r.f 
Midwifery.   is'<     i  fourth)  Amern-.m  itoni  Ihu  fourtli  Kng- 
llali  edition,  l-^iited.  with  a4lditions,l>v  UnHKRTP.UAIUUa, 
tl.  1).  In  one  svo.  volume  of  «i'>.i  iiitK<-M.  u  >i h IlloatratlOBa. 

Clotli.  ft !  r,  V,  i.i;  half  Itn-^'-ia.  .Vi. 

LF.iSini.VN'S  >s-r.n.  of  Mldwif.  ry,  im  ln.lli.i:  the  ))!»- 

ea^esof  I're^niun-y  au'l  ihe  I'lterpi  ral  Siaii-.  Third  .Vni.-rl- 

Can  from  the  third  nncj  ri-\  iTd  Kn^lwii  <-iiii ion.  « ii li  a<:dl- 

tlons.  hy  J.  S.  P.iltH  v,  .M.  I  >.  I  n  on.-  kiri;'  and  vi  ry  liandsonio 

■ivo.  volimie  of  "to  jia«es,  wlih      lllustratloiia.   Cloth,  ft.o<J; 

leather,  ».■>  >>:  half  Hussia. 
PARVIS'S  Treatlserit!  Mtdwiferv.   In  one  VPr>- handsome 

oria\  o  volume  of  with  'Jl  I  Kln-il  rat!on_-<.  Cloth, 

*t.r. :  l.-atlirr.  fViV 
BARNKX'  s>  stem  of  Obstetric  Mctlicino  and  burger)'.  In 

one  UrKO  octavo  volume  of  K3  pafce*  With  Bl  UlUStratlOna. 

Cloth,  $5.01):  leather,  ««.ou 
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OBSTETRICS— continued. 

KIfff3'8  Mumuil  i  i  Ohstt-trics.  New 'thlrtl)  MlUon.  In  one 
>ian<l!U)me  12nio.  vulume  of  373  r«K<?8,  with  102  tUustratlonk. 
Clotli,  ti.Z\. 

LANUIH  on  the  Management  of  I^hor.  In  one  12010.  vol- 
umeof  32t|)tt«m.  with  2»  Illustration*.  Cloth,  |l.TV 

BODGR'8  Principles  an.l  Pnw  tirp  of  ohstotrii-jt.  In  one 
laruf  qtiarto  voluiii.-  of  -{2  <|niiti|.;- o.UiiiiiitNl  pjisi-s,  llliis- 
trBl»-«1  with  larK*-  lilhi-uT:ipl,lr  i.latt-s  .tirnaliiliii,-  IV.»  limir<-«» 
nx>in  orifrtnal  photoirraiilis.  nml  witli  iniiiu'r.nw  wixxIcuLs. 
Strontcly  tMmnrI  In  rlolh,  «l  l.(«>. 

llA.MHKOTHA.>l<8  Principles  ai>a  lYiiriirp  of  fHwtetrlc 
Mc<liclnt' unci  Surepr}',  In  Hofirfncf  to  the  l'ri>4'<-v«  of  l"ar- 
turUlon.    In  one  lurK«  Iniporial  »vo.  volume  nf  (VW  uouefl. 

wJL^^^^S^^^  put w.  and  43  woodcuta.  LtMOlier,  PJOO. 

BAtLKBMm  OtMtetrical  and  aiolOKl  Btmy^  XoOMlteo. 
VOlain«or«bootamp«i«<>s.  (Prrparing.) 

TANNKR  On  the8ii;u<taud  I)l!«ej».ses  of  ProKnanfflf.  Fncn 

ihe  .second  Kn^lLnh  wlltlon.  In  one  hvo.  1  il  rlWMM:>ii. 

With  jcolored  plaica  aiid  U  woudcttta.  riot h.  H3k 

inmnLKIj  OD  Itie  IMlMlOor  mnd  Treatment  of  CbUdb«d. 
ATrMtlwmr  iniyiilCteniiMidStudenui.  Kroui  the  second 
German  e-lliion  hy  riiAOWfTC  with  acl<ii!!>>!i«  h\-  the 
Author.   Ill  iiiif  iH-tiiv.i  \  (iittnie  of  4>*4  pfigeH.   i  i.itii, 

BIBIGH  on  the  Nature,  ."^Ikhs  und  Trealtnenl  of  Childlx.-d 
rvrw.  10  one  8vo.  volume  of  aw.  paRW.  Clotb,  K.oa 

CwOuRCHIM/A  Ea-^vson  the  Pueriw>r*l  Fe\'er, and  other 
ggBMPS  I'ei'ullnr  I<i  Women.    In  one  livo.  volume  of -IM 

P^3>IlV  on  Kxira-Utvrine  Pregnancy:  il« CUnlcal  Hiitory, 

OOUVO  volume  of  m  pi^M.  Glatb,|fiili 


SURGERY— continued. 


GIU>88*  Practlcml  TreatiM  on  Impotence. 
Allied  Dlaprdonqr  tto  Mat*  aesaaT Oritaoa. 


RfenlKv  an] 

.        .   ,  ,  -—   X***  I  thir> 

edition.  In  one  huMltom*  fro.  Totoiue  of  \a  t^it. 
1«l  tlluMratlonx.  C'lntb.fl^W. 
COLEMAN'S  I>ental  Sargt-ry  an<l  Putin. locj-.  KtcVm) 
Thomas  C.  STKiJ^wanKx,  M.      U.  I>.  s.   I n  onx  UantetM 
volnme of  412  MM.  wHIi  m  UlB«ra«lo!.«.  <  ioi h,  fL3k 
THE  AMRRrCA78Yl4TE.M  OP  Di:"S-TI«*TRr.  la 
t rear i>t«-s  hy \  arioiw  nut hor-*.  I>liii-<n.\  W'li m  it  K  Lir«Tt. 
M- I)..  |i- I),  s.   Tlic  i  iiini.li  ;.  \\  .irk  11  ri'jjiv  in  '.brr* 

Very  liiiiKl.some,  extra-slzeO  octavo  voiiunea,  coatktoiqc  nm 
pac«».  with  encntvtna  wad  •  AUHhm  plat««7  rw 
Toiniii.-.  t  loth,  f&uo:  leaiber,  fJMt  bafflforoaDb.  »^<m. 

fhr  <iiU  ti\i  'iilitrriitHrnt  fmhj. 
HAMILTON'S  Prm-lk-.»;  Tr.ntlHe  on  Fracture*  fcu.!  T>i»  v»- 


»  anil  IH-. 

rnM-Iurr-.. 


OTOLOGY  AND  OPHTHALMOLOGY. 


Bl'RNIiTT  on  the  l-jir;  Its  Annioniv,  Ph\-slolo(ty  and  Dl»- 

eaneH.   A  nriu-tlcal  Treatlne  for  i  he  use  of  MedloU  StUdentA  | 

and  PractlttonerH.  Xew(»ew>nil  e<iition.  In  one  handmime  | 

octavo  volunif  i.r  .V«i  pai{fe«,  with  KC  lIluutrHtlotw.   <  lolli, 

f*.i»i:  UmiiIht.  f  i.iiii. 
POIilTZKU  «oi  the  iMr.   For  Students  and  Pnulllloneni. 

■11   -luvo  volume  of  >**)  nauvn,  with      orlirtnal  illtw- 

tiutl.ihs  rii)th,f"i..'in. 
JL'L.EK'!4  Ophthalmic  Science  and  Practice.    In  one  Hvo. 

TOllime  of  480  IMIKC?'.  with  I'ii  WO(Hlciit«.  Z'>  itilonil  plllte^, 

end  teats  Ibr  oolor-tilludiiet^iHnd  Mharpntva  of  vHlon.  Cloth, 

MUM:  leather,  »'i.V<. 
RBTTLE8IIiI**S  stud«  nt  s  Koiile  to  l<iM-aa(«of  the  Kve. 

Illlrdaod  revloMl  edition,  with  u  chapter  on  the  detectfon 

of  OOlOMUlMloeM,  by  Wii.i.iam  Tiiomhon,  M.  I),  in  one 

nmo.  Torame  of  47ii  pHKe«,  with  km  lUuHtrallons.  Cloth, 

t2.(*>. 

ROKKIS  A:  OM  V  i:U*S  Text  book  of  Ophihalmologj-. 
_ln  one  octavo  volume  of  aU>ui  Jkw  pncea.  ( ihrtxirinK. ) 
WJU*lJi^  Treattaeea  OlaeaMa  of  the  £>&  Sew  tioin 

Amertoaii  e<lltlon.  thoroiiKhly  revised.  In  one  inrxe  and 

vary  huiirt-»ome  o.-tnvn  v.ilimie  of  alioul  !<tn)  paiccK.  with 

M0at'-7'>.  ii-.:rii\  liii;-  •  .1;  x'.  .»Hl,(Jcolor(.dplates,aud  selections 

BROWNK'S  llow  to  Oj»  the  OpblhalinoeoOBfc    bSm U»\'iTil-'u^^^ 
fcltiueniao'  InMnictlonaIn  Ophtltabnoaropy.  in  one  royal !  J*II1jIjKK'»  Prai  tu  e  <.f  so 


1^10.  voliiineof  nr. jiHirtvi.  with  ;v,  woodmuC  f'lnth.  ^I.iki. 
LAITRKNCK  A:  .MOON'S  Hiiniiy-itoMk  <.f  <  i|,htimliuic 

Kuruer\-.     I'l.r  the  u.m;  of  rractitloiR.ru.    ."^•cond  e«lHlon. 

revijMil  and  cnlarKeiJ.   In  one  octavo  volume  of  '27  paccit. 

*vlth  <W  lllustratlonH.  ('loth. TV 
LAWSON  on  InlurieK  to  the  Kve,  Orbit  and  S;yelkto:  their 

Immediate  and  Iteniolc  firrii  tii.    In  one Ovo.  TOlnme Of  4M 

|»B«ea,  with  Stt  aiuatrattoiw.  Cloth,  |3J0l 


and  hundaome  octavo  volume  of 
woodeuta.  Cloth,  fS.M:  leather,  f^.W; 
STIMSON'J*  Pracll.-al  Tr.-all,e  on  Kraotu 
tloti-s.   In  two  oct*iv<>  N  Ml'iuitn.    Volume  I. 
pa«eH,  asu  llliu.    Volunte  11.,  Utalocattooa'. 
Oiinpleto  work  jmtt  r*»aif.  OMh. 

STIMSOVH  MiMiual  ofOpenttn 

cilllii'ti.    In  'Ml.  I'Jino.  veiUM  Of 
traltous.  Cloth,  fLStL 
SMITH'S  (SteplwD)  Operative  Suicery.    New  iMoiaCl 
ana  tboroocbly  revlaed  edition.  In  one  very  baii4*KB» 

octavo  volume  of  WC  pa»;e«,  with  luifi  llluatrattom.  CV/Jk 
W :  leather,  ^i. 

G I BNR  Y*!»  Orthopaedic  Surgery.  InoneaTatnlaBM.Br». 
_fiutelv  illustiated.  iPnoattmo.) 

TRRVEH  on  InteatlnaTolMtnietlon.   In  one  Ono.  Totame 

of  sj::  paired,  with  ni  tiltutralluns.  clotii.  fi'»v  *-v. 

t/  Cliiiiriii  ,V.)  fi  n.ii  T.  i>»ge  i 

PIC'K  '.n  KrH<  tiir.'*  and  Dbdocatlona.  In  one  Utno.  t-alaaaa 
of  .vi<  puicix.  withiailliMtratlooi.  CloUulUlt  ttcaArw^ 
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